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UKAL-ALTAIC LANGUAGES
URAL-ALTAIC

LANGUAGES. The Ural-Altaic,

Finno-Tatar, or &quot;Turanian&quot; languages constitute one

of the primary linguistic families (see PHILOLOGY, vol. xviii.

p. 779) of the eastern hemisphere, occupying a vast domain,
which extends with few interruptions from the Balkan

Peninsula, Hungary, and Lapland eastwards to the Pacific

Ocean, and from the Arctic Ocean southwards to China

proper, Tibet, and the Mediterranean. It thus comprises

nearly the whole of Asiatic and a considerable section of

European Russia, the northern half of the Chinese empire,
a large part of north Persia, by far the greater part of

Asia Minor, and extensive tracts in European Turkey,
Austria, and Scandinavia, with an area of not less than

10,000,000 square miles and a total population of over

40,000,000. Philologists recognize six well - marked

branches, which, with their main subdivisions and four

outlying doubtful or extinct members of the family, may
bs tabulated as under :

j
( Yurak and Yenisei, White Sea to the Yenisei.

SAMOYEDIC 1
^avghi, between lower Yenisei and Khatanga rivers.

^ Kamasin, upper Yenisei,

r Finnish, Finland, parts of Norway, Lakes Onega and

Ladoga.
I Lapp, Russian and Scandinavian Lapland.

-{
Esthonian and Livonian, south side of Gulf of Finland.
Mordvinian and Tcheremissian, middle Volga.
Permian, Votyak, and Siryenian, between the Vyatka

and Petchora rivers.

Ostiak, middle and upper Obi and its eastern affluents.

Vogul, east slopes of the Ural Mountains.

_ Magyar, central and south-eastern Hungary.
Uigur or East Turki, including Uigur proper of

Kashgar, Kulja, and Yarkand
; Jagatai of Bokhara,

Ferghana, Khiva
; Kara-Kalpak, south-eastern side

of Aral Sea
;
Turkoman

( Turkmenian}, west Turk
estan, north Persia, and Asia Minor.

Seljuk or West Turki or Osmanli, Asia Minor and
the Balkan Peninsula; Tchuvash, south-west of
Kazan and about Simbirsk.

IV. I Kipchak (Kapchak] : Coman, extinct, formerly current
TURKIC. 1 throughout the Kipchak empire from the Altai

Mountains to the Black Sea
;
Kazan Tatar, middle

Volga ; Kirghiz, West Siberian steppes, lower

Volga, the Pamir, and west slopes of the Altai,

Thian-Shan, and Kuen-Lun Mountains; Nogai
with Kumuk, Bessarabia, Crimea, Volga delta,

Daghestan, Terek valley.

Yakut, middle and lower Lena and northern slopes
of the Sayan Mountains.

II.

FINNIC.

III.

UGRIC.

jy (Siberian Tatar: Teleut, Koibal, Soyot, Kotta, Bash-

TURKIC_ J ^
r&amp;gt; Afescheryak, and other corrupt Turki dialects

continued. \

^

sPok
.

en b
?

Tatarized Finn populations from the
Altai to the Urals.

( Sharra or East Mongolian, Mongolia; Kalmuck,
V. I Dzungaria and lower Volga, thence to lower Don

;

MONGOLIC.
|

Buriat or Siberian Mongolian, east and west of

\_
Lake Baikal.

yj ( Tungus proper, from the middle Yenisei to the

T p \ Pacific; Lamut, western coast of the sea of Okhotsk
;J. UrsUUMU. I ,, T T. r ,

^ Manchu, Manchuria.
VII. JAPANESE, Japan and Riu-Kiu (Lew-Chew) Islands

;

doubtful.

VIII. COREAN, Corea
; doubtful.

IX. and X. ACCAD and ETRUSCAN
; both doubtful and extinct.

In its morphology Ural-Altaic belongs to the agglutinat

ing order of speech, differing from other languages of this

order chiefly in the exclusive use of suffixes attached to

the unmodified root, and partly blended with it by the

principle of progressive vowel harmony, in virtue of which
the vowels of all the suffixes are assimilated to that of the

root. Thus the typical formula is R + R + R + R, &c.,

where R is the root, always placed first, and R, R, R . . .

the successive postfixed relational elements, whose vowels

conform by certain subtle laws of euphony to that of the

root, which never changes. These suffixes differ also from

the case and verbal endings of true inflecting languages

(Aryan, Semitic) in their slighter fusion with the root,

with which they are rather mechanically united (agglutin

ated) than chemically fused into a term in which root and
relational element are no longer separable. Hence it is

that the roots, which in Aryan are generally obscured,

blurred, often even changed past the possibility of identi

fication, in Ural-Altaic are always in evidence, unaffected

by the addition of any number of formative particles, and

controlling the whole formation of the word. For instance,

the infinitive element mak of the Osmanli ya~-mak = to

write becomes mek in sev-mek = to love (vowel harmony),
and shifts its place in sev-il-mek = to be loved (imperfect
fusion with the root), while the root itself remains un

changed as to form and position in sev-ish-il-mek to be

impelled to love, or in any other possible combination with

suffixed elements. The facility with which particles are

in this way tacked on produces an exuberance, especially
of verbal forms, which in Osmanli, Finnish, Magyar,
Tungus, and Mordvinian may be said to run riot. This

XXIV. i



URAL-ALTAIC LANGUAGES
is particularly the case when the numerous modal forms

become further complicated by incorporating the direct

pronominal object, as in the Magyar varjak = they await

him, and the Mordvinian palasa = I embrace him. Thus

arise endless verbal combinations, reckoned in Turki at

nearly 30,000, and past counting in the Ugrian group.

Another marked peculiarity of the Ural-Altaic, at least

as compared with the inflecting orders of speech, is weak

subjectivity, the subject or agent being slightly, the object

of the action strongly accentuated, so that
&quot;

it was done

by him &quot; becomes &quot;

it was done with him, through him,

or in his place
&quot;

(apud ewn). From this feature, which

seems to be characteristic of all the branches, there

follow some important consequences, such as a great pre

ponderance of locative forms in the declension, the nomi

native, and often even the possessive, being expressed by
no special suffix. Hence also the object normally precedes
the subject, while the idea of possession (to have) is

almost everywhere replaced by that of being (to be), so

that, even in the highly developed Osmanli,
&quot; I have no

money&quot; becomes &quot;money-to-me not-is&quot; (Akchehim yok-

dilr). In fact the verb is not clearly differentiated from

the noun, so that the conjugation is mainly participial,

being effected by agglutinating pronominal, modal, tem

poral, negative, passive, causative, reciprocal, reflexive,

and other suffixes to nominal roots or gerunds : I write =

writing-to-me-is. Owing to this confusion of noun and

verb, the same suffixes are readily attached indifferently

to both, as in the Osmanli jdn = soul, jdn-ler = souls, and

ydzdr = he will write, ydzdr-ler = they will write. So also,

by assimilation, the Yakut kotordor kotollor = the birds fly

(from root kot = flying), where kbtol stands for kotijr, and

dor for lor, the Osmanli ler, or suffix of plurality.

But, notwithstanding this wealth of nominal or verbal

forms, there is a great dearth of general relational elements,
such as the relative pronoun, grammatical gender, degrees
of comparison, conjunctions, and even postpositions.

Byrne s remark, made in reference to Tungus, that &quot; there

is a great scarcity of elements of relation, very few con

junctions, and no true postpositions, except those which
are given in the declension of the noun,&quot;

1
is mainly true

of the whole family, in which nouns constantly do duty
for formative suffixes. Thus nearly all the Ostiak post

positions are nouns which take the possessive suffix and

govern other nouns in the genitive, precisely as in the

Hindi : ddnii-ki-taraf (men) gdyd man-of-direction (in)
I went = I went towards the man, where the so-called

postposition tdrdf, being a feminine noun = direction,

requires the preceding possessive particle to be also

feminine (kl for ke).

As there are thus only two classes of words, the roots,
which always remain roots, and the suffixes, which always
remain suffixes, it follows that there can be no true com
position or word-building, but only derivation. Even
the numerous Magyar nominal and adjectival compounds
are not true compounds, but merely two words in juxta
position, unconnected by vowel harmony and liable to be

separated in construction by intervening particles. Thus
in aran-sinii = gold-colour = golden, the first part aran
receives the particle of comparison, the second remaining
unchanged, as if we were to say

&quot;

gold-er-colour
&quot;

for

&quot;more golden&quot;; and ata-fi
= relative becomes ata-m-fi-a= my relative, with intrusion of the pronominal m = my.

But, while these salient features are common, or nearly
common, to all, it is not to be supposed that the various

groups otherwise present any very close uniformity of
structure or vocabulary. Excluding the doubtful members,
the relationship between the several branches is far less

intimate than between the various divisions of the Semitic
1 Gen. Prin. of Struct, of Lang., i. p. 391, London, 18851

and even of the Aryan family, so that, great as is, for

instance, the gap between English and Sanskrit, that be

tween Lapp and Manchu is still greater.
After the labours of Castren, Csink, Gabelentz, Schmidt, Boht-

lingk, Zenkcr, Almqvist, Radloff, Munkacsi-Berat, and especially

Winklcr, their genetic affinity can no longer be seriously doubted.

But the order of their genetic descent from a presumed common

organic Ural-Altaic language is a question presenting even greater
difficulties than the analogous Aryan problem. The reason is, not

only because these groups are spread over a far wider range, but

because the dispersion from a common centre took place at a time

when the organic speech was still in a very low state of development.
Hence the various groups, starting with little more than a common
first genn, sufficient, however, to give a uniform direction to their

subsequent evolution, have largely diverged from each other during
their independent development since the remotest prehistoric times.

Hence also, while the Aryan as now known to us represents a

descending line of evolution from the synthetic to the analytic state,

the Ural-Altaic represents on the contrary an upward growth,

ranging from the crudest syntactical arrangements in Manchu to

a highly agglutinating but not true inflecting state in Finnish. 2

No doubt Manchu also, like its congeners, had formerly possessive
affixes and personal elements, lost probably through Chinese influ

ences
;
but it can never have possessed the surprisingly rich and

even superabundant relational forms so characteristic of Magyar,
Finn, Osmanli, and other western branches. As regards the mutual
relations of all the groups, little more can now be said than that

they fall naturally into two main divisions Mongolo-Turkic and

Finno-Ugro-Samoyedo-Tungusic according to the several methods
of employing the auxiliary elements. Certainly Turkic lies much
closer to Mongolia than it does to Samoyedic and Tungusic, while

Finno-Ugric seems to occupy an intermediate position between
Turkic and Samoyedic, agreeing chiefly in its roots with the former,
in its suffixes with the latter. Finno-Ugric must have separated
much earlier, Mongolia much later, from the common connexion,
and the latter, which has still more than half its roots and numer
ous forms in common with Turkic, appears on the whole to be the

most typical member of the family. Hence many Turkic forms
and words can be explained only by reference to Mongolic, which
has at the same time numerous relations to Finno-Ugric and

Samoyedic that have been lost in Turkic and Tungusic. It may
therefore be concluded that the Finno-Ugric migrations to the north
and west and the Tungusic to the east had been completed while
the Turkic and Mongolic tribes were still dwelling side by side on
the Altai steppes, the probable cradle of the Ural-Altaic peoples.
How profoundly the several groups differ one from the other

even in their structure is evident from the fact that such assumed
universal features as unchangeable roots and vowel harmony are

subject to numerous exceptions, often spread over wide areas.

Not only is assimilation of final consonants very common, as in
the Osmanli bulun-mak for the Uigur bulul-mak, but the root
vowel itself is frequently subject to umlaut through the influence
of suffixed vowels, as in the Aryan family. Thus in the Surgut
dialect of Ostiak the long vowels of nominal stems become modified
before the possessive suffix, a and e to I and 6 to u (Castren). It

is still more remarkable to find that the eastern (Yenisei) Ostiak
has even developed verbal forms analogous to the Teutonic strong
conjugation, the presents tabdq , abbatag an, and datpaq* becoming
in the past tobdq , abbatog an, and datpiyaq respectively ;

so also

taig, torg, and targ, present, past, and imperative, are highly sug
gestive of Teutonic inflexion, but more probably are due to Tibetan
influences. In the same dialects many nouns form their plurals
either by modifying the root vowel, in combination with a suffixed

element, or by modification alone, the suffix having disappeared,
as in the English foot feet, goose geese. So also vowel harmony,
highly developed in Finnish, Magyar, and Osmanli, and of which
two distinct forms occur in Yakutic, scarcely exists at all in Tchere-
missian, Votyak, and the Revel dialect of Esthonian, while in Mord
vinian and Siryenian, not the whole word, but the final vowels
alone are harmonized. The unassimilated Uiguric Tcilur-im answers
to the Osmanli kilur-um, while in Manchu the concordance is

neglected, especially when two consonants intervene between the
root and the suffixed vowels. But too much weight should not be
attached to the phenomenon of vowel harmony, which is of com
paratively recent origin, as shown in the oldest Magyar texts of
the 12th century, which abound in such discordances as haldl-nck,

&quot; Meine Ansichten werden sich im Fortgange ergeben, so namentlich
dass ich niclit entfernt die finnischen Sprachen fiir flexivische halten
kann&quot; (H. Winkler, Uralaltaische Volker, i. p. 54). Yet even true
inflexion can scarcely be denied at least to some of the so-called Yenisei
Ostiak dialects, such as Kotta and others still surviving about the
middle Yenisei and on its affluents, the Agul and Kan (Castren, Yen.,
Ostjak., und Kott. Sprachlehre, 1858, Preface, pp. v-viii). These, how
ever, may be regarded as aberrant members of the family, and on the
whole it is true that the Ural-Altaic system nowhere quite reaches the

stage of true inflexion.
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tiszta-seg, for the modern lialdl-nak, tiszta-sag. It clearly did not
exist in the organic Ural-Altaic speech, but was independently
developed by the different branches on different lines after the

dispersion, its origin being dne to the natural tendency to merge
root and suffix in one harmonious whole. The principle being
thus of a purely psychological character, and necessarily an after

growth, it is not surprising to find no traces of it in the oldest and
even in the later Accad texts, as seen by comparing the old idi
bar-mun-sib with the more recent igi mun-sib-bar.

This progressive vocalic harmony has been compared to a sort of

progressive umlaut, in which the suffixed vowels are brought bv
assimilation into harmony with those of the root. All vowels are

broadly divided into two categories, the guttural or hard and the

palatal or weak, the principle requiring that, if the root vowel be

hard, the suffixed must also be hard, and vice versa. But in some
of the groups there is an intermediate class of &quot;neutral&quot; vowels,
which do not require to be harmonized, being indifferent to either

category. In accordance with these general principles the vowels
in some of the leading members of the Altaic family are thus
classified by L. Adam 1
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that it is continued in Vaigatch Island and NOVA ZEMIH.A (q.v.).

Its dome-shaped summits, which attain a height of about 1000 feet

above the tundra (Yozaipai, 1312 feet), are completely bare of trees,

and its stony crags are separated by broad marshy tundras. It is

uninhabited.
II. The Obdorsk or Northern Urals, which begin within a few

miles of the head of Kara Bay (Konstantinoff Kamen, in 68 30

N. lat, 1490 feet), and extend in a south-western direction as

far as the 64th parallel, form a distinct ridge of mountains, stony

and craggy, sloping steeply towards the south-east and gently to

wards the marshes of Russia. Its highest elevations are on the

66th and 67th parallels (3600 to 4370 feet). Sometimes the main

chain has on the west two or three secondary ones, formed by the

upheaval of sedimentary rocks, and it is towards the southern ex

tremity of one of those that the highest peaks of the Urals occur

(Sablya, 5407 feet, in 64 47 N. lat., and Teplos-iz, 5540 feet, in

63 55 ). Dense coniferous forests, consisting chiefly of fir, pine,

and larch, cover the slopes of the mountains and the narrow valleys ;

but, as the less hospitable latitudes are approached, every species

except the larch gradually disappears and the upper limit of vegeta
tion (2400 feet in the south) rapidly descends till it reaches the

very base of the mountains towards the Arctic Circle, and forest

vegetation disappears altogether about 65 lat. (67 in the plains
of Russia and Siberia). These inhospitable hill-tracts, rising from

the wide tundras which stretch for hundreds of miles to the west

and east of the Urals, are quite uninhabited, save for a few hunters,
who visit them in the summer in pursuit of the reindeer which
here seek refuge from the mosquitoes of the lowlands.

III. Although usually reckoned to the Northern Urals, the section

between the 64th and 61st parallels has again a wholly distinct

character. It is represented on the maps as a girdle of chains, 20 to

35 miles in width, running north and south, and separated by long
valleys. From the broad plateaus, or parmas, which stretch to

wards the north-west, it might be conjectured, however, that the
structure is more complicated ;

and the recent researches by MM.
FedorofT and Ivanoff have, in fact, shown that what is described as

the main chain (or, more correctly, the main water-parting) of the
Urals is a succession of plateaus stretching in a north-westerly
direction,

1 with broad, flat, marshy valleys, and rising here and
there into isolated dome-shaped flat summits, mostly under 3000
feet (Yang-tuny, 62 43 N. lat., 4166 feet). The whole region,

except the mountain summits, is densely clothed with coniferous

forests, birch appearing only occasionally in the south, and even
the Scotch pine only in a few valleys. This part of the range is

also uninhabited.

IV. The Middle Urals, between 61 and 55 30 N. lat., and
about 80 miles in breadth, are the best known, as they contain
the richest iron, copper, and gold mines (Bogoslovsk, Gorobta-

godatsk, and Ekaterinburg Urals). The Deneshkin Kamen in the
north (4238 feet) and the Tara-tash in the south (2800 feet) may
be considered as marking the limits of this section. Here the oro-

graphical structure is still more complicated, and the necessity of

distinguishing the separate upheavals becomes still more apparent.
In the north (61st to 60th parallel) there is a succession of chains
with a distinct north-eastern trend

;
and it still remains an open

question whether, for two degrees farther south, the whole of the
Bogosiovsk Urals (5135 feet in the Konjakoff Kamen, and from
3000 to 4000 feet in several other summits) do not consist of chains
having the same direction. Farther south a broad swelling, which
crosses northern Russia from the Kanin peninsula in the north
to the sources of the river Petchora in the south-east, joins the
Urals, and is continued into Asia by the plateau of the Tura and
Isset rivers. To the south of the Katchkanar (2891 feet), i.e., from
the 58th to the 56th parallel, therefore, the Urals assume the ap
pearance of broad swellings from 1000 to 2000 feet in height, deeply
ravined and with gentle slopes. These low and ravine -broken
plateaus, the higher parts of which can be reached from Russia on
a very gentle gradient, have been utilized for centuries as the chief
highway to Siberia. They have none of the aspects of an alpine
tract

;
and the traveller to Siberia cannot but experience a feelino-

of disappointment as his horses, still running at full speed, reach
the marble column, inscribed &quot;

Europe
&quot;

on one side and &quot; Asia
&quot;

on
the other, which marks the water-parting (1180 feet) between the
Russian and Siberian rivers. The eastern slope is steeper, but even
there Ekaterinburg is only 350 feet below the

water-partin&quot; The
valleys have a decidedly south-eastern direction, and such is also
the course of the railway from Perm to Tyumen, as soon as it
reaches the Siberian slope. The plateau -like swellings of this
division terminate farther south in a depression, about 70 miles
broad, stretching from north-west to south-east, where the water-
parting has a height of only a few hundred feet. The Middle Urals

I densely forested, notwithstanding the immense quantitiesof tnnber and fuel which are constantly being taken from them.
e vegetation is much more varied than in the north (birch

iak, lime, and maple), a rich undergrowth of bushes growing to-
gether with the conifers, and the banks of the rivers being adorned

1 See maP in the Izvestia of the Russ. Geogr. Soc., vol. xxii., issoi

with the wild cherry (Primus padus), poplar, willow, and alder.

The valleys and lower slopes are covered with a thick sheet of rich

humus and have become the site of large and wealthy villages.
The mines also have given rise to a considerable population. The
southern parts of the Middle Urals may be estimated to have a total

agricultural and mining population of nearly 1,500,000.

V. The Southern Urals (from 55 30 to 51 N. lat.) are now
well known both orographically and geologically;

2 and it appears
that, instead of consisting of three chains of mountains radiating
from Mount Yurma, as was formerly supposed, they consist of a

series of three parallel chains running north-east and south-west,
and therefore constitute a quite independent part of the Ural corn-

plexus. The Ural -tan proper is a low sinuous chain extending
due south-west and hardly exceeding 2200 to 2800 feet in height.
It slopes gently towards the north-west and abruptly towards the

south-east, where several short and low chains (Ilmefi, Irenty, &c.
)

rise in the basins of the Mias and the Ui. In the west a chain

separated from the Ural-tau by a longitudinal valley accompanies
it throughout its entire length. This, although pierced by the rivers

which rise in the longitudinal valley just mentioned (Ai, upper
Byetaya), nevertheless rises to a much greater height than the
Ural-tau. Its wild stony ridge has an altitude of 3375 feet in the

Yurma, and 3950 feet in the Taganai ;
while the Urenga and

Iremel Mountains exceed 3500 feet, and the peaks bearing these

names reach 4013 and 5040 feet respectively. Farther west,
another series of chains, parallel to the above, is described under
various names (Zurat-kul, Zigaiga, Nary) ; they reach nearly the
same altitudes (Zigatga and Yaman-tau, 4880 and 5400 feet respect
ively). A number of other chains, also parallel and ranging from
2000 to 3000 feet, accompany them in the west. The whole system
has thus the character of a swelling nearly 65 miles wide, inter
sected by a series of parallel chains, the results of as many foldings
of the sedimentary rocks, which have undergone extensive denuda
tion. Some of the chains are exceedingly craggy, and most of them
are covered with masses of angular debris, sometimes concealed
under thick sheets of marshy mosses. The gorges by which the
rivers pierce the Devonian limestones on their way towards the
lower terraces are most picturesque in the west, where the Urals
assume an alpine character. The forests are no longer continuous

;

the gentle slopes of the hilly tracts are dotted with woods, mostly
of deciduous trees, while the hollows contain rich pasture grounds.
The thick layers of sedimentary rock which are lifted en masse on
the western slope cover a wide area farther to the west in the shape
of a plateau which already assumes the features of a steppe (see

UFA). The whole region, formerly the abode of Bashkirs, is rapidly
being colonized by Russians.

Farther south, between the 53d and 51st parallels, the Ural-tau,
still composed of crystalline rocks (diorite, serpentine, granite),
continues in the same direction, but is covered as we advance by
horizontal Cretaceous deposits and, except when deeply trenched by
rivers, assumes the appearance of a plateau which hardly reaches
1500 feet. It is continued farther south-west (towards the Volga)
under the name of Obschiy Syrt. A narrow longitudinal valley
watered by the Sakmara (right-hand tributary of the Ural) separates
the Ural-tau and the Guberlinsk Mountains (as the preceding tract
is called) from the Irendyk chain, about 20 miles in width, which
reaches 2300 feet in its higher parts. It is cut by the Ural river
at Orsk and extends farther south-west towards the sources of the
Ilek

;
while in the east a wide granitic plateau, with only a few

remainders of its former Devonian and Carboniferous covering, some
130 miles broad and nearly 1000 feet high, lies about the sources
of the Siberian rivers, and is known by such local names as Kara-
Edyr-tau, Djabik-Karagai, and the like.

VI. As a rule the Urals are not shown on maps to the south of
the great bend of the Ural river, where quite independent ranges
of hills, or flat swellings, are represented (Jaman-tau, Mugojar
Hills). It appears, however, from recent exploration

3 that the
Mugojar Hills may safely be regarded as a farther continuation
of the upheavals which constitute the Urals. The Cretaceous
plateau north of the Ural river is continued to the south of it

;

it again assumes a mountainous character in the Jaman-tau (50
N. lat.) and joins the Mugojar Hills, which consist of diorites and
crystalline slates and reach their maximum in the Airuk Mountain
(about 1000 feet). A range of heights connects the Mugojar Hills
with the Ust-Urt plateau (see TRANSCASPIAX REGION). It is

hardly necessary to say that these plateaus and flat hills to the
south of the river Ural have all the characters of the Ciscaspianand Iranscaspian steppes.

Geology. Whatever the variety of the orographically independent
systems of mountains and plateaus embodied under the generalname of Urals, a certain &quot;

geotectonic
&quot;

similarity maybe observed
in all of them. Denudation has been active on so grand a scale
that entire strata of sedimentary deposits have been removed from
their original positions and scattered in the form of debris to
istanccs of more than 100 miles on both sides of the Urals, so as

2 Carte Geologique, sheet 139, -lit sup.3 1 . Nazaroff, in Lull, de la Soc. ties Nies Naturalises de Moscou, 1886, Xo. 4.
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considerably to reduce their former height. But, if this agency be
taken into account, the Urals seem to come under the category of

what the Germans call asymmetric Faltcngcbirgc, and thus exhibit
a great resemblance to the western Alps. A broad strip of granites,

syenites, diorites, and porphyries, with their subordinate gneisses
and crystalline slates, belonging to the Laurentian and Huronian

systems, constitutes the main axis of upheaval, and this axis is

invariably situated in the eastern part of the mountain region.
The asymmetry thus resulting is the more pronounced as the Azoic
rocks are mostly covered directly by Tertiary and Quaternary
deposits on their Siberian slope ;

while towards the west they are

covered with vast layers of Silurian, Devonian, Carboniferous,
Permian, and Triassic rocks, which are manifoldly folded so as to

constitute a series of chains parallel to the main axis and mostly
lifted to much greater heights than the older Azoic rocks.

The crystalline rocks which must have constituted the primary
ridges mostly appear in the shape of plateaus, water- and glacier-

worn, with undulating surfaces
;
and the hills which rise above the

plateaus are mostly dome-shaped and are seldom marked by the

craggy characters which are met with in the limestone and sandstone
mountains of the subsequent formations. Masses of angular debris

;md great blocks cover both the plateaus and the mountains
;
and

only a very few traces of the sediments which may have partially
covered the Azoic crystalline rocks are sporadically met with.

But, as a rule, they have remained a continent since the Huronian

epoch. As for the Primary and Secondary deposits of the western

slope, they are represented by Silurian, Devonian, Carboniferous,
Permio- Carboniferous, Permian, and Triassic deposits, attaining
great thicknesses and following one another in succession so as to

appear on the surface as strips lying parallel to the Urals. The
strip occupied by the Silurian quartzites, limestones, and slates is

narrow, even in its northern portion. Farther south it disappears,
iind the deposits which formerly were assigned to the Silurian

period are now considered to be mostly Devonian. These latter,

mostly littoral in character and much resembling those of the Eifel

and Belgium, occupy wide areas to the west of the main axis of
the Urals. Their lower parts are much metamorphosed. The Car
boniferous deposits, coal-bearing in the Middle and Southern Urals,

although appearing at the surface only as a narrow strip in the
west Urals, occupy an extensive area, but are concealed by the

largely developed Permian deposits, and that series of sediments
which must be considered as intermediate between the Carboniferous
and the Permian. These latter, described as

&quot; Permo - Carbon
&quot;

by Russian and German geologists, are largely developed in the
west Urals. Their fossils belong to a fauna intermediate between
the Carboniferous and the Permian, which was formerly known as
that of Artinsk

; but since two more series of the same intermediate
character have been described the whole has been brought under the

general name of Permio-Carboniferous deposits. The Permian de

posits cover a wide zone all along the western slope of the Urals
from north to south, and are most important on account of their

copper ores, salt-beds, and salt-springs. They are also covered with

variegated marls which are almost quite destitute of fossil organ
isms, so that their age is not yet quite settled. Some Russian

geologists continue to consider them as Permian, while the ma
jority of recent explorers assign them to the Triassic age.

The glaciation of the Urals is still a debated question. Even
those geologists who now acknowledge that the Scandinavian ice-

sheet covered middle Russia hesitate to admit the existence of an
ice-cap covering the Middle and Southern Urals, the want of

polished and striated rocks being the chief argument for the nega
tive. But, if the disintegrated state of the rocks which are best fitted

to maintain glacial polishing and striation, their thick coverings of

debris, and the action of lichens and mosses in obliterating the
traces of glaciation be taken into account, as also the prevalence
of erratic blocks, and the character of the deposits filling up the

valleys, it must be regarded as most probable that the Urals, too,
must soon be included within the limits of former glaciation (as
has been already done by a few explorers, such as Polyako(I ).

The Lacustrine (Post -Glacial) deposits are widely spread all over
the slopes of the Urals. Immense marshes, which have recently
emerged, in the north, and numberless lakes in the south, which
are but small in comparison with their size at a recent period, as
also Lacustrine deposits in the valleys, all go to show that during
the Lacustrine period the Urals were as much dotted with lakes
as Finland is at the present time.

Climatic, Geo- Botanical, and Geo- Zoological Importance. The
importance of the Urals as a climatic and geo-botanical boundary
can no longer be regarded as very great. Most European species
of plants freely cross the Urals into Siberia, and several Siberian

species travel across them into northern Russia. But, being a zone
of hilly tracts extending from north to south in a meridional

direction, the Ural Mountains necessarily exercise a powerful in-

iluence in driving a colder northern climate, as well as a northern
flora and fauna, farther towards the south along their axis. The
harshness of the climate at the meteorological stations of Bogo-
stovsk, Zlatoust, and Ekaterinburg is not owing merely to their

elevation a few hundred feet above sea-level. Even if reduced to
sea -level, the average temperatures of the Ural meteorological
stations are such as to produce a local deflexion of the isotherms
towards the south. The same is true with regard to the limits of
distribution of vegetable and animal species. It has been already
stated that the northern limits of tree -vegetation descend to
wards more southern latitudes on the Northern Urals and in the

vicinity of the chain. The same is true with regard to many other

species of plants. In like manner several Arctic species of animals
come much farther south than they might otherwise have done: the

reindeer, for instance, is met with as far south as the 52d parallel.
The Southern Urals introduce amidst the Ciscaspian steppes the
forest vegetation, flora, and fauna of middle Russia.

In the distribution of the races of mankind the Urals have also

played an important part. To the present day the Northern Urals
are the abodes of Finnish stems (Samoyedes, Zyrians, Yoguls, and
Permians) who have been driven from their former homes by
Slavonian colonization, while the steppes on the slopes of the
Southern Urals have continued to be inhabited by the Turkish
stems of the Bashkirs. The Middle Urals were also in the 9th

century the abode of the Ugrians, and their land, Biarmia (now
Perm), was well known to the Byzantine historians for its mineral

wealth, there being at that time a lively intercourse between the

Ugrians and the Greeks. Compelled to abandon their abodes, they
moved south on the Ural slopes towards the land of the Khazars,
and through the prairies of south-eastern and southern Russia (the
Ae/3e5ta of Constaiitine Porphyrogenitus) towards the Danube and
to their present seat Hungary, leaving but a very few memorials
in the Northern and Middle Urals. 1 At present the Urals, especially
the Middle and the Southern, are being more and more colonized

by Great Russian immigrants, while the Finnish stems are rapidly
melting away.

Metallurgy and Mining. The mineral wealth of the Urals was
known to the Greeks in the 9th century, and afterwards to the

Novgorodians, who penetrated there in the llth century for trade
with the Ugrians. When the colonies of Novgorod (Vyatka, Perm)
fell under the rule of Moscow, the Russian czars soon understood
the importance of the Ural mines, and Ivan III. sent out German
engineers to explore that region. In 1558 the whole of the

present government of Perm was given by the rulers of Moscow
to the brothers Strogonoff, who began to establish salt-works and
mines for iron and copper. Peter I. gave a new impulse to the

mining industry by founding several iron-works, and from 1745,
when gold was first discovered, the Russian colonization of the

Urak took a new departure. The colonization was, however, of

a double character, being partly free chiefly by Nonconformists in

search of religious freedom in the wildernesses of the Urals and

partly compulsory, the Government sending peasant settlers who
became serfs to the iron and copper works, and were bound to

supply them with ores and wood for fuel. Until 1861 all work at

the mines was done by serfs belonging either to private persons
(the Strogonoffs, Demidoffs, and others) or to the crown. At

present (1888) only a few works, maintained for supplying the

army, belong to the crown.

Gold is found both in veins and in alluvial or diluvial deposits,
and is extracted from both

;
but the former yield onlv a moderate

quantity annually (2180 to 2780 Ib in 1882-84). The gold from

the Ural mines constitutes nearly one-fifth of the total amount
obtained throughout the Russian empire. Platinum is found either

in connexion with gold dust or separately, the platinum mines of

the Urals being the only ones worked in Russia. Osmium, iridium,
and nickel are found at several places, but their industrial import
ance is small. Silver is also met with at several places, but only
2383 lt&amp;gt; were extracted during the years 1875 to 1884. The copper

mines, chiefly in Perm, but partly also in Ufa, are very important,

nearly two-thirds of the total amount of the metal mined in Russia

being obtained from eight works in the Urals. The average amount
of gold, platinum, and copper annually yielded by the Ural mines

is giveii in the following table :
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increase. The average yearly production of iron in the Urals is

best seen from the following :
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tried to win their allegiance by the grant of various privileges.

But, when they attempted to bring them under the centralized

rule of the empire and prosecuted them for nonconformity, the

Cossacks revolted, first under Razin, and afterwards under Puga-
tchefl . After the latter rising, the name of Ural was officially

given to the Yaik river and the Yaik Cossacks. The disbanding
of their artillery, the planting of Russian garrisons within the

domains of the voisko, and the interference of Russian officials in

their interior organization during the 19th century occasioned a

series of smaller outbreaks, the latest of which, in 1874, against
the new law of military service, resulted in the deportation of 2500

Cossacks, with their families, to Turkestan.

URALSK, capital of the above province, is situated on

the upper Ural, at its confluence with the Tchagan, 1095

miles south-east from Moscow. The town is well built,

with regular streets; among its prominent buildings are the

theatre, the club, and two gymnasiums; and it is beautified

by numerous gardens. The scientific society issues publica
tions of great value. There is a very brisk trade in fish,

cattle, hides, tallow, grain (exported), and in manufactured

goods (imported). The population in 1879 was 20,680.

URANIUM, the name of a rather rare metallic element,

already briefly referred to under CHEMISTRY (vol. v. p. 542).

The credit of its discovery as an element must be assigned
to Klaproth, who in 1789 isolated from pitch-blende a

yellow oxide which, while obviously metallic, was foreign

to all the known metals. He accordingly viewed it as the

oxide of a new metal, which he named uranium, after the

newly discovered planet of Herschel. From the yellow
oxide he obtained, by reduction with charcoal at a high

temperature, what he took to be metallic uranium. Ber-

zelius about 1823 found that the yellow oxide, when
treated with excess of sulphuric acid, united with it into

a sulphate, not unlike the ferric salt Fe
2
O3 .3S03 in its

character. Hence he concluded that the uranium salt is

Ur
2 3 .3S03,

where Ur
2
O

3 , according to his analysis, re

presents 864 parts of yellow oxide, if Fe
2 3

=160 or

O = 16. Like Fe
2 O3,

the yellow oxide lost 48 parts of

oxygen per Ur
2 3

= 864 parts as water, while Ur2
= 816

parts of metal remained. 1 These results were universally

adopted until Peligot in 1840 discovered that Berzelius s

(and Klaproth s) metal contains oxygen, and that his

(Ur2 )
O

3 really is (U6O6) . O
3
= 3U

2
O

3 ,
where U = 120 is

one atomic weight of real uranium. Peligot s results,

though called in question by Berzelius, have been amply
confirmed by all subsequent investigators ; only now, on

theoretical grounds, first set forth by Mendeljeff, we have

come to double Peligot s atomic weight, so that through
out this article U signifies 240 parts of uranium, while

U0
3
stands as the formula of the yellow oxide, and UO

2

as that of Berzelius s metal.

The only practically available raw material for the extraction of

uranium is pitch-blende (Germ, and Fr. Uranpcchcrz), which occurs

associated with lead and silver ores, chiefly in Joachimsthal and at

Przibram in Bohemia, at Schneeberg in Saxony, and at Redruth in

Cornwall, forming greenish or brownish black masses clustering

together like grapes. Its hardness is 5 5. The specific gravity
varies from 6 4 to 8, the mineral almost invariably presenting itself

in intimate intermixture with a host of foreign metallic compounds,
snch as sulphides, arsenides, &c. Pure pitch-blende is U3 8 ,

which

in relatively good specimens forms some 80 per cent, or more of the

whole.

In the chemical treatment of the ore, it is expedient to begin by

removing at least part of the arsenic and sulphur of the admixtures

by roasting, and then to wash away the light oxides with water or

dissolve them away with hydrochloric acid. In one of the many
processes proposed -the purified ore is disintegrated with hot nitric

acid, to produce nitrates, which are then converted into sulphates

by evaporation with oil of vitriol. The sulphates are treated with

water, which dissolves the uranium and other soluble salts, while

silica, sulphate of lead, &c., remain
;
these are removed by filtration.

From the solution the arsenic, copper, &c.
,
are precipitated by

sulphuretted hydrogen as sulphides, which are filtered off. The
filtrate contains the uranium as uranous and the iron as ferrous salt.

These are oxidized by means of chlorine or some other oxidizing

1 We substitute for Berzelius s actual numbers the corresponding

values calculated from our present constants.

agent, and precipitated conjointly by excess of ammonia. The pre

cipitate, after having been collected and washed, is digested with a
warm concentrated solution of carbonate of ammonia, which dissolves

the uranium as a yellow solution of uranate of ammonia, while the

hydrated oxide of iron, the alumina, &c.
,
remain. These are filtered

off hot, and the filtrate is allowed to cool, when crystals of the

uranate separate out. The mother liquor includes generally more
or less of nickel, cobalt, zinc, and other heavy metals, which, as

Wohler showed, can be removed as insoluble sulphides by the
addition of sulphide of ammonium

; uranium, under the circum

stances, is not precipitated by sulphide of ammonium. The filtrate,

on being boiled down, yields a second crop of uranate of ammonia.
This uranate when ignited in a platinum crucible leaves a green
oxide of the composition U3 8 , i.e., artificial pitch-blende, which
serves as a starting point for the preparation of uranium compounds.
The green oxide, as a rule, requires to be further purified. One
method for this purpose is to convert it into a solution of the

nitrate U02(N03 ) ,
and from it to precipitate the metal as oxalate

by the addition of oxalic acid (Peligot) . The latter (U02.C2 4 )

yields a purer oxide, U02 , or, in the presence of air, U3 8,
on

ignition.
Metallic uranium, as shown by Peligot, can be obtained by the

reduction of a mixture of dry chloride of potassium and dry
uranous chloride, UC14 ,

with sodium at a red heat (for details see

handbooks of chemistry). The metal, which is easily separated
from the slag by treatment with water, remains as a dark heavy

powder or in white compact globules, according to the temperature
at which it was produced. According to Zimmermann, to whom we
owe a recent investigation on the matter, pure compact uranium is

a white malleable metal, which is pretty hard, though
&quot; softer than

steel.&quot; Its specific gravity has the high value 187; its specific

heat is 02765, corresponding to U = 240. The fusing point, from

Zimmermann s statements on its preparation, seems to lie at bright
redness. The compact metal when exposed to the air tarnishes

only very slowly. The powdery metal when heated in air to 150

or 170 C. catches fire and burns brilliantly into U3 8 . Dilute

sulphuric acid attacks it but slowly ; hydrochloric acid, especially
if strong, dissolves it readily, with the formation, more immediately,
of a hyacinth-coloured solution of U2Cl fl , which, however, readily
absorbs oxygen from the air, with the formation of a green solution

of UC14,
which in its turn gradually passes into one of yellow

urauyl salt, U02.C12 .

Uranous Comfiounds. The oxide U02 (Berzelius s metal) is pre

pared by heating the green oxide U3 8 in hydrogen. It dissolves

in hot oil of vitriol ; the mass, when treated with water, dissolves
;

from the solution green crystals, U(S04) 2 + 8H 20, are obtainable.

The anhydrous chloride UC14 was prepared for the first time by

Peligot by heating an intimate mixture of the green oxide and

charcoal to redness in a current of dry chlorine ;
it is obtained as

sublimate of black-green metallic-looking octahedra. The chloride

is very hygroscopic. Uranous salts pass into uranic (uranyl) com

pounds under the same circumstances under which ferrous salts

become ferric, only they do so far more readily.

Uranic Compounds. By keeping the nitrate U02(1TO3 ) 2 at a

temperature of 250 for a sufficient time the oxide U03 is obtained

as a chamois-yellow solid, insoluble in water, but soluble in acids,

with the formation of uranyl salts, U02.C12,
&c. The oxide, in

other words, behaves to acids as if it were the monoxide of a

radical (UO2 ) uranyl. The sulphate (U02)S04 + 3 or 3 5H,0 is de

posited from a syrupy solution in yellow crystals. The nitrate

(U02)(N03 ) 2 + 6H2 forms large yellow crystals easily soluble in

water. This salt is used in photography, also in analysis as a

characteristic precipitant for phosphoric acid. If a solution of a

uranyl salt is mixed with one of ammonia, or potash, or soda, the

uranium is precipitated in the form of a uranate, U2 6R20, of the

respective alkali. Uranate of soda, forming yellow crystals of the

composition Na2U2 7 + 6H 20, is made industrially, being used for

the production of yellow uranium glass in porcelain painting. The

Joachimsthal works in 1875 produced 70 cwts. of this &quot;oxide,&quot;

representing a value of 8500.

Analysis. A borax bead dissolves uranium oxides in the re

ducing flame with a green, in the oxidizing flame with a yellow,

colour. Solutions of uranyl salts (nitrate, &c.) behave to reagents

as follows: sulphuretted hydrogen produces green uranous salt

with precipitation of sulphur ; sulphide of ammonium in neutral

solutions gives a black precipitate of U02S, which settles slowly

and, while being washed in the filter, breaks up partially into

hydrated U02
and sulphur ; ammonia gives a yellow precipitate of

uranate of ammonia, characteristically soluble in hot carbonate of

ammonia solution ; prussiate of potash gives a brown precipitate

which in appearance is not unlike the precipitate produced by the

same reagent in cupric salts. (W. D.)

URANUS (i.e., Heaven) is in Greek mythology the

husband of Ga?a (Earth) and father of Cronus (Saturn)

and other deities. See MYTHOLOGY, vol. xvii. p. 155,

and SATUK.X
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URBAN, St, first pope of that name, was bishop of Home

from 222 to 230. He had been preceded by Calixtus anc

was followed by Pontiauus. He is mentioned by Eusebius

(H. JS.
t
vi. 23), and is named in an inscription in the cceme-

terium Callisti, but of his life nothing is known. The
Roman Breviary (25th May) speaks of his numerous con

verts, among whom were Valerianus, husband of St Cecilia,

and his brother Tiburtius, and states that he suffered

martyrdom, and was buried in the coemeterium Prsetextati.

URBAN II. (Eudes or Odo), pope from 1088 to 1099,
was born of knightly rank, at Lagery (near Chatillon-sur-

Marne), and was educated for the church. He had already
become archdeacon of Rheims when, under the influence

of St Bruno, his teacher, he resigned his preferment
and entered the cloister at Cluny, where he rose to be

prior. In 1078 Gregory VII. summoned him to Italy,
and made him cardinal-bishop of Ostia. He was one of

the most prominent and energetic supporters of Hildebrand-

isrn, especially as legate in Germany in 1084, and was

among the few whom Gregory nominated as possible suc

cessors. Desiderius of Monte Casino (Victor III.) was
chosen in the first instance to the difficult post, but at

the next vacancy Odo was elected by acclamation (March
1088) at a small meeting of cardinals and other prelates
held in Terracina. He frankly took up the policy of his

great predecessor, but while pursuing it with equal
determination showed greater flexibility and diplomatic
finesse. At the outset he had to reckon with the presence
of the powerful antipope Clement III. in Rome; but a
series of well-attended synods held in Rome, Amalfi, Bene-

vento, and Troia supported him in renewed declarations

against simony, lay investiture, and clerical marriages,
and a continued policy of opposition to Henry IV. In
accordance with this last policy, the marriage of the
countess Matilda with Guelph of Bavaria was promoted,
Prince Conrad was helped in his rebellion against his father
and crowned king of the Romans at Milan in 1093, and
the empress (Adelaide or Praxedes) encouraged in her dis

graceful charges against her husband. In a protracted
struggle also with Philip I. of France, whom he had ex

communicated, Urban II. finally proved victorious. But
the most prominent feature in his pontificate, a feature
indeed which marks an epoch in the history of Latin

Christianity, is his connexion with the first crusade (see
CRUSADES, vol. vi. pp. 623-624), which united Christendom
under the headship of the pope into one vast warlike
confederacy (comp. POPEDOM, vol. xix. p. 499). The
crusading movement first took shape at Piacenza, where in
March 1095 Urban received an embassy from the emperor
Alexius I., asking help against the infidel, and where a
great council met, attended by numerous Italian, Bur-
gundian, and French bishops and by so vast a concourse
of monks and laymen that the public meetings had to be
held in the open air outside the city. The still more
enthusiastic council of Clermont was held in November of
the same year. Urban II. died on 29th July 1099 four
teen days after the fall of Jerusalem, but before the tidings
of that great event had reached Italy; his successor was
Paschal II.

URBAN III. (Uberto Crivelli), pope from 1185 to 1187
was by birth a Milanese, and was made cardinal and arch-
bi.shop of Milan by Lucius III., whom he succeeded (25thMember 1 185). He vigorously took up his predecessor s

with the emperor Frederick I., including the
standing dispute about the succession to the territories of
the countess Matilda. Even after his elevation to the
popedom he continued to hold the archbishopric of Milandm this capacity refused to crown as king of Italy
Fredericks son Henry, who had married Constantia, the
heiress of the kingdom of

Sicily. While Henry in the

south co-operated with the rebel senate of Rome, Fred
erick in the north blocked the passes of the Alps and cut

off all communication between the pope, then living in

Verona, and his German adherents. Urban now resolved

on excommunicating Frederick, but the Veronese protested

against such a proceeding being resorted to within their

walls
;
he accordingly withdrew to Ferrara, but died

(
1 9th

October) before he could give effect to his intention. His
successor was Gregory VIII.

URBAN IV. (Jacques Pantaleon), pope from 1261 to

1264, was the son of a cobbler in Troyes, studied theology
and common law in Paris, became bishop of Verdun, was

employed in various missions by Innocent IV., and was
made patriarch of Jerusalem by Alexander IV. He was
at Viterbo seeking help for the oppressed Christians in the

East when the last-named pope died, and after a three

months vacancy he was chosen to succeed him (29th

August 1261). As pope he endeavoured, but without

success, to stir up a new crusade on behalf of his former

diocese of Jerusalem. In domestic matters the chief prob
lems of his pontificate arose out of the competing claims

for the crown of the Two Sicilies. Before the arrival of

Charles of Anjou, the candidate whom he favoured, Urban
died at Perugia on 2nd October 1264. His successor was
Clement IV. The festival of Corpus Christi was instituted

by Urban IV. in 1264.

URBAN V. (Guillaume de Grimoald), pope from 1362
to 1370, was a native of Grisac in Languedoc. He became
a Benedictine and a doctor in canon law, teaching at

Montpellier and Avignon. He held the office of abbot of

St Victor in Marseilles
;
and at Avignon, on his way back

from Naples, whither he had been sent as papal legate, he
was elected pope (28th October 1362) in succession to

Innocent VI. As pope he was a severe disciplinarian,
discountenanced the pomp and luxury of the cardinals,
introduced considerable reforms in the administration of

justice, and liberally patronized learning. His pontificate
witnessed one of the last flickers of crusading zeal in the

expedition of Peter of Lusignan, king of Cyprus, who took
Alexandria (llth October 1365), but soon afterwards
abandoned it. The great feature of Urban V-. s reign was
the effort to restore the papacy to Italy, and to suppress
its powerful rivals for the temporal sovereignty there. In
1363 he excommunicated Bernabo Visconti, and ordered a
crusade to be preached throughout Italy against him and
his kindred, the robbers of the church s estate

;
but in the

following year he found it necessary to purchase peace by
removing his ban and making other humiliating conces
sions. Continued troubles in Italy caused him to set out
for Rome, which he reached on 16th October 1367; but,
though he was greeted by the clergy and people with joy,
and had the satisfaction of being attended by the emperor
in St Peter s and of placing the crown upon the head of
the empress, it soon became clear that by changing the
seat of his government he had not increased its power.
Unable any longer to resist the urgency of the French
cardinals, he took ship again at Corneto on 5th September
1370, and, arriving at Avignon on the 24th of the same
month, died on 19th December. He was succeeded by
Gregory XI.

URBAN VI. (Bartolommeo Prignani), pope from 1378
to 1389, was a native of Naples, born in 1318. A devout
monk and learned casuist, he became archbishop of Bari
in 1377, and, on the death of Gregory XL, the Roman
populace clamorously demanding an Italian pope, was
mammously chosen (8th April 1378) by the French car
dinals under this pressure to be his successor. The arro
gant and imperious temper of the new pope, intoxicated
by his unexpected fortune, showed itself in ways so in-
f
olerable that five months afterwards the majority of the
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cardinals met at Fondi, and, repudiating their previous

action, proceeded to elect Robert of Geneva (20th Septem
ber), who assumed the title of Clement VII. Thus began
the great schism which divided Christendom for nearly

forty years (see POPEDOM, vol. xix. p. 502). The measures
of Urban were not without vigour, but at the same time
were characterized by such a want of prudence and self-

control as has given rise to the not improbable assertion

that he actually was, at times at least, a lunatic. Clement
VII. was, of course, excommunicated, and designated the

Antichrist; twenty- six new cardinals were created in a

single day, and, by an arbitrary alienation of the estates

and property of the church, funds were raised for open war.
The castle of St Angelo was besieged and taken, and the

antipope put to flight, while Charles of Durazzo was in

vested in the sovereignty of Naples, forfeited by Queen
Joanna. In 1384, however, Charles began to resist the

papal pretensions, and Urban was shut up in Nocera, from
the walls of which he daily fulminated his anathemas

against his besiegers ;
he afterwards succeeded in making

his escape to Genoa, and, on the death of Charles, set

himself at the head of his troops, apparently with the in

tention of seizing Naples for his nephew if not for himself.

To raise funds he proclaimed a jubilee, though only thirty-
three years had elapsed since that celebrated under Clement

VI., but before the celebration he died at Rome of injuries
caused by a fall from his mule, on 15th October 1389.
His successor was Boniface IX.

URBAN VII. (Giovanni Battista Castagna), pope for

twelve days in September 1590, was of Genoese origin,
and was born in Rome in 1521. He was chosen successor

of Sixtus V. on 15th September 1590, but died (27th

September) before consecration. He was succeeded by
Gregory XIV.
URBAN VIII. (Maffeo Barberini), pope from 1623 to

1644, belonged to a Florentine family which had been

greatly enriched by commerce, and was born in 1568.

Through the influence of an uncle, who had become apo
stolic protonotary, he, while still a young man, received

various promotions from Sixtus V. and Gregory XIV. By
Clement VIII. he was himself made protonotary and
nuncio to the French court

;
Paul V. also employed him

in a similar capacity, afterwards raising him to the car-

dinalate, and giving him the legation of Bologna. On 6th

August 1623 he was chosen successor to Gregory XV.
The period of his pontificate, covering as it did twenty-
one years of the Thirty Years War, Avas an eventful one,
and the ultimate result of that great struggle was largely
determined by Urban s policy, which was aimed less at the

restoration of Catholicism in Europe than at such an ad

justment of the balance of parties as might best favour

his own independence and strength as a temporal power
in Italy (see POPEDOM, vol. xix. p. 506). In 1626 the

duchy of Urbino was incorporated into the papal dominions,
and in 1627, when the direct male line of the Gonzagas
in Mantua became extinct, he favoured the succession of

the duke of Nevers against the claims of the Hapsburgs,
whose preponderance he dreaded. He was the last pope to

extend the papal territory, and Castelfranco on the Man-
tuan frontier was fortified by him. In Rome he greatly

strengthened the castle of St Angelo, removing, for the

purpose of making cannons, the massive tubular girders
of bronze from the portico of the Pantheon

(&quot;quod
non

fecerunt barbari, fecerunt
Barberini&quot;), establishing also

an arsenal in the Vatican, as well as a manufactory of

arms at Tivoli, and fortifying the harbour of Civita

Vecchia. It was during the pontificate of Urban that

Galileo was summoned to Rome to make his great recanta

tion in 1633; on the other hand, the Poussins and Claude
Lorraine were patronized by him, and it was he who

brought Athanasius Kircher to Rome, and who employed
Bernini to build the Palazzo Barberini, the college of the

Propaganda, the Fontana del Tritone, and other prominent
structures in the city. He was the last to practise nepo
tism on a grand scale : various members of his house were

enormously enriched by him, so that it seemed to contem
poraries as if he aimed at establishing a Barberini dynasty.
He canonized many saints, among whom the most con

spicuous are Ignatius Loyola, Francis Xavier, Al. Gonzaga,
and Filippo Neri. Urban VIII. was a clever writer of
Latin verse, and a collection of Scriptural paraphrases as
well as original hymns of his composition has been fre

quently reprinted. His death (29th July 1644) is said to

have been hastened by chagrin at the result of a war he
had undertaken against the duke of Parma. He was suc
ceeded by Innocent X.

URBANA, a city of the United States, the county seat

of Champaign county, Ohio. It lies 95 miles nearly due
north of Cincinnati, in the midst of a rich agricultural

region. It has railroad communication by means of three

lines, the New York, Lake Erie, and Western, the Pitts

burgh, Cincinnati, and St Louis, and the Indiana, Bloom-

ington, and Western. It has some manufactures, particu

larly of agricultural tools, machines, and railway rolling

stock, and is the site of a Swedenborgian or New Church

college. The population in 1880 was 6252, an increase

of 46 per cent, since 1870. Urbana was laid out in 1805,
when the county was organized.

URBINO, a mediaeval walled city of Italy, on the site

of the Roman Urbinum Hortense, in the Marches of Ancona,
stands in a commanding position on a spur of the Tuscan

Apennines, near the valley of the Metaurus, about 20 miles

from the Adriatic. It grew up, chiefly in the 14th century,
around the stronghold of the Montefeltro family. Federigo
da Montefeltro, lord of Urbino from 1444 to 1482, was
one of the most successful condottieri chiefs of his time,
and not only a man of great military and political ability,
but also an enthusiastic patron of art and literature, on
which he lavished immense sums of money. Federigo
much strengthened his position, first by his own marriage
with Battista, one of the powerful Sforza family, and

secondly by marrying his daughter to Giovanni dellaRovere,
the favourite nephew of Pope Sixtus IV., who in return

conferred upon Federigo the title of duke. Federigo s only
son Guidubaldo, who succeeded his father, married in 1489
a very gifted lady, Elizabeth Gonzaga, of the ruling family
in Mantua. In 1497 he was expelled from Urbino by
Caesar Borgia, son of Alexander VI., but regained his

dukedom in 1503, after Caesar s death. Guidubaldo was
the last duke of the Montefeltro line

;
at his death in

1508 he bequeathed his coronet to Francesco Maria della

Rovere, nephew of Julius II., and for about a century
Urbino was ruled by its second dynasty of the Della Rovere

family. In 1626 the last descendant of Francesco, called

Francesco Maria II., when old and childless abdicated in

favour of Pope Urban VIII., after which time Urbino,
with its subject towns of Pesaro, Fano, Fossombrone,

Gubbio, Castel Durante, Cagli,and about 300 small villages,

became part of the Papal States until the suppression of

the temporal power in 1870.

During the reigns of Federigo and Guidubaldo, Urbino

was one of the foremost centres of activity in art and litera

ture in Italy, and was known as the Italian Athens. In

1468 Federigo gave orders to a Dalmatian architect,

Luciano da Laurana, to build him a magnificent fortified

palace ;
it was finished and enlarged by the Florentine

Baccio Pintelli during Guidubaldo s reign. Rich friezes,

sculptured architraves of doors and windows, and other

decorations in marble, painting, and wood-work were exe

cuted by the sculptor Ambrogino di Milano, and by Fran-

XXIV. 2
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cesco di Giorgio Martini of Siena (1439-1506), whom Vasari

wrongly states to have been the principal architect of the

palace. Federigo adorned his palace with fine series of

paintings by Piero della Francesca, Melozzo da Forli, Paolo

Uccello, and Raphael s father, Giovanni Santi ; and, in

addition to the crowd of able Italian artists whom he invited

to his court, Flemish painters, such as Justus of Ghent,

visited and worked in this hospitable city.
1 The rich

wood-work in the palace, decorated with tarsia, or wood

mosaic, was executed by Gondolo Tedesco
;
the rooms

were filled with magnificent furniture, costly gold and silver

plate, and works of art of all kinds. Literature was no less

encouraged under the patronage of Federigo : it was at

his court that Piero della Francesca wrote his celebrated

work on the science of perspective, Francesco di Giorgio

his Trattato d Architettura (published by Saluzzo, Turin,

1841), and Giovanni Santi his poetical account of the

chief artists of his time, among whom, probably from

jealousy, he has omitted to mention either Justus of Ghent

or Francesco di Giorgio, the latter a man of extraordi

narily versatile talents, who was much employed by the

duke to design fortifications and military engines, to paint

wall decorations, and to carve sculptured ornaments. 2

Though stripped of its art treasures and dismantled of its

decorations, the ducal palace still exists in a good state of

preservation : it is a very picturesque, massive building of

irregular plan, suited to its uneven site, and stands up

very nobly on the hill, dominating all the rest of the city.
3

The refined magnificence of Guidubaldo s court is elo

quently described by Baldassare CASTIGLIONE (q.v.) in his

Cortegiano. When Henry VII. of England conferred the

order of the Garter on Guidubaldo, Count Castiglione was

sent to England with a letter of thanks and with the small

picture, now in the Louvre, of St George and the Dragon,

painted by Raphael
4 in 1504, as a present to the English

king. This painting was among Charles I. s collection

which was sold by order of the Commonwealth in 1649.

Throughout the whole of the 16th century the state of

Urbino was one of the chief centres for the production of

majolica (see POTTERY, vol. xix. p. 625 sq.\ especially the

towns of Gubbio and Castel Durante. Most of the finest

pieces of Urbino ware were made specially for the dukes,
who covered their sideboards with the rich storied piatti
di pompa, of which fine specimens have recently sold for

from 2000 to 3000. 5 Among the distinguished names
which have been associated with Urbino are those of the

Ferrarese painter and friend of Raphael, Timoteo della

Vite, who spent most of his life there, and Bramante, the

greatest architect of his age.
6 The Milanese sculptor,

Ambrogino, who worked so much for Federigo, married

a lady of Urbino, and was the progenitor of the Baroccio

family, among whom were many able mathematicians and

painters. Federigo Baroccio, Ambrogino s grandson, was
a very popular painter, some of whose works still exist in

the cathedral and elsewhere in Urbino. This city was
also the birthplace of Pope Clement XL, of several cardinals

1 The works of art from the palace of Urbino were scattered in the

17th century. Two paintings of the Sciences, part of a series executed
for Federigo, are now in the National Gallery, London, where they are

doubtfully attributed to Melozzo da Forli. Another by Justus of Ghent
is in the royal collection at Windsor.

2 The very high esteem felt for Francesco s personal character and
genius by the duke is shown in a letter which Federigo wrote to the
commune of Sieua

;
see Ricci, Storia d Architettura, vol. ii. p. 538.

Flis life is given by Vasari, part i.

3 See Arnold, Der herznglichc Palast von Urbino, Leipsic, 1857;
and Baldi, Descrizione del Palazzo Ducale di Urbino, Rome, 1724.

4 For Raphael s birth in Urbiuo, and his subsequent connexion with
that town, see RAPHAEL.

5 The Bargello at Florence and the South Kensington Museum
possess the finest collections of Urbino ware.

8 Much information about Urbino and its crowd of artists is given
by Pungileoni, Elogio Storico di Giov. Santi, Urbino, 1822.

of the Albano family, and of Bernardino Baldi, Fabretti,

and other able scholars.

The modern city of Urbino, with a population of 5087 in 1880,

is the seat of an archbishop, and still possesses a small university,

but is not a thriving place. The cathedral, a building of no

special interest, stands in the great piazza opposite the ducal palace,

which is now used for municipal purposes and contains the city

archives. In the sacristy there is a very beautiful miniature-like

painting of the Scourging of Christ, by Piero della Francesca. One

of the finest paintings by this artist is a large altar-piece of the

Madonna enthroned between angels and saints, now in the Brera

at Milan ;
it contains a very noble kneeling figure of Federigo in

full armour, showing his strange profile disfigured by a bullet,

which carried away part of the bridge of his nose. It was origin

ally a votive retable given by the duke to the monastic church of

San Bernardino, about a mile outside the walls of Urbino, where

Federigo and Guidubaldo were buried. The modest house where

Raphael was born and spent his boyhood is still preserved. It is

now the property of a society of artists, and so is safe from destruc

tion. Its rooms form a sort of museum of engravings and other

records of Raphael s works, together with a picture of the Madonna

by his father, Giovanni Santi, formerly thought to be by Raphael
himself. The Institute of the Fine Arts in the Marches contains

a small but interesting collection of pictures, including works by
Giovanni Santi, Justus of Ghent, Timoteo della Yite, and other

15th-century artists. The picture of the Holy Communion by
Justus is specially valuable from its containing fine portraits of the

Montefeltro family and members of the ducal court. On the walls

of the chapel of the guild or confraternity of San Giovanni are

some valuable early frescos, painted by Lorenzo da San Severino

and his brother, of the Florentine school, about 1416. An in

teresting collection of Roman inscriptions, arranged by the palaeo

grapher Fabretti, is still preserved on the upper walls of a court in

the ducal palace. In the church of S. Spirito are two paintings by
Luca Signorelli, the Crucifixion and the Day of Pentecost, origin

ally intended for a processional banner. The theatre, decorated

by Girolamo Genga, is one of the earliest in Italy ;
in it was per

formed the first Italian comedy, the Calandria of Cardinal Bibbiena,
the friend of Leo X. and Raphael. The magnificent library formed

by the Montefeltro and Della Rovere dukes has been removed
to Rome.
In addition to works quoted above, see Dennistoun, Memoirs of (he Dukes of

Urbino, London, 1851 ;
Card, di San Clemente, Memorie concernenti la Citta di

Urbino, Rome, 1724 ; and Sismondi, Histoire des Rfpitbliqiies Italiennes, Paris,
1807-8. An interesting view of Urbino, in the first half of the 16th century,
occurs among the pen drawings in the MSS. Arte del Vasajo, by the potter

Piccolpasso, now in the South Kensington Museum. (J. H. M.)

UREA is known chiefly as a component of urine. Re

ferring to the article NUTRITION (vol. xvii. pp. 682-685)
for its physiological relations, we consider it here only as

a chemical substance. Urea, CO(NH2 )2,
was discovered

by H. M. Rouelle in 1773; Fourcroy and Vauquelin in

1799 published the first exact investigation on it. In

1828 Wohler showed that it can be obtained by the union

in aqueous solutions of cyanic acid with ammonia, and

thus for the first time effected what was then considered

an impossibility, namely, the artificial preparation of an

organic compound from mineral matter. For the extrac

tion of urea from urine the latter is concentrated by

evaporation (more or less, according to its original strength),
and then, after cooling, mixed with a large excess of pure

7

nitric acid of 1 4 specific gravity. On standing in the cold

most of the urea separates out as a crystalline nitrate,

CO . N9H4
. HNO3,

which is collected over glass wool and
washed with nitric acid. To convert it into urea, it is

treated with water and carbonate of baryta, which acts

upon the HNO3
as if it were present as such, the urea be

ing liberated. The mixed solution of urea and the nitrate

is evaporated to a small volume and allowed to stand,
when the bulk of the barytic nitrate crystallizes out. The
rest is removed by evaporating the mother liquor to dry-
ness over a water-bath and extracting the urea with strong
alcohol. To obtain fine crystals, the filtered alcoholic solu

tion is evaporated to dryness, the residual urea dissolved in

a very little hot water, and the solution allowed to cool

7 This word points chiefly to the absence of nitrous acid, which, if

present, decomposes its equivalent of urea into nitrogen, water, and
carbonic acid, thus :

CO(NH2 ).j
+ 2HO . NO = CO(OH)2 + 2N2 + 2H20.

T r,.o Nitrous Carbonic Nitre- ,,, ,

acid. acid. gen.
^ aten
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slowly, when part of the urea crystallizes out in long colour

less columns, not unlike those of nitrate of potash.
&quot;Wohler s synthetical method for preparative purposes usually

assumes the following form. Powdered prussiate of potash (see

PIIUSSIC ACID) is dehydrated by heating, the anhydrous salt mixed
with half its weight of anhydrous binoxide of manganese, and the

mixture heated in a flat iron pan until the deflagration, which soon

sets in, is completed. The residue now consists of oxides of iron

and manganese and of cyanate of potash, NCO . K, formed from
the cyanide of potassium of the prussiate by oxidation. The cyanate
of potash is extracted by means of the least sufficient quantity of

cold water (hot water decomposes the salt, with the formation of

ammonia and carbonate of potash), and the solution is mixed at

once with the calculated weight of sulphate of ammonia, 1(NH4 ).,S04

for 2NCO . K. The two salts decompose each other into sulphate
of potash and cyanate of ammonia

;
the latter, however, passes spon

taneously and almost instantaneously into urea :

NCO.NH4=CO(NH,)2 .

Cyanate of
LT

ammonia.

The sulphate of potash is eliminated exactly as the nitrate of baryta
is in the urine method. That urea is not cyanate of ammonia itself

is proved, first by the fact that real cyanate of ammonia (pre-

parable by the union of anhydrous cyanic acid with ammonia gas)
is a different substance, and secondly by its not yielding any
ammonia when dissolved in cold caustic potash ley. Urea behaves
to certain strong acids like a feeble basis, uniting (CON2H4 parts)
with HN03 parts of nitric, |HoS04 of sulphuric, and

iC;&amp;gt;04H2 of

oxalic acid into crystalline salts. As shown by its formula, urea is

the amide of carbonic acid : i.e., it is CO(OH)2
- 20H + 2NH.,, and

consequently an anhydride of carbonate of ammonia, C0(0 . NH4 )2 .

An aqueous solution of urea, when heated to 200 in a sealed-up
tube, breaks up into carbonic acid and ammonia

;
and dry car-

bonate of ammonia, when kept at a certain temperature, suffers

partial conversion into urea and water.

Of the many methods for the quantitative determination of the

urea in urine, the simplest is to treat a measured volume with
excess of solution of hypobromite of soda (a solution of bromine in

caustic soda ley) and to measure the volume of nitrogen evolved.

By theory CON2H4 + 3NaBrO = 3NaBr + C02 + 2H 2 (the C02 is

absorbed by the excess of alkali) ;
but in practice, according to Dupre,

through unknown causes only 91 per cent, of the nitrogen is actually
evolved, which must be remembered in the calculation of the result.

URGA, a city of Mongolia and the administrative

centre of the Northern and Eastern Khalkha tribes, is

situated in 48 20 N. lat. and 107 30 E. long., on the

Tola river. The Chinese and Mongolian towns which
make up Hurse, as the Mongols call Urga, stand on the

high road from Peking to Kiachta (Kiakhta), about 700
miles from the Chinese capital and 165 from Kiachta, and
are separated from each other by an interval of 2 or 3

miles. The Chinese town is the great trading quarter,
and there the wealth of the district is collected. The
houses in this part are more substantially built than

in the Mongol town, and the streets have a well-to-do

appearance. The population is estimated at about 5000,
and the law which prohibits Chinamen from bringing
their wives and families into the place tends to check

increase. The population of the Mongol quarter is reckoned

at about 10,000, though on the occasions of the religious
festivals the numbers are much larger. Although trade

is not altogether excluded, the raison d etre of the town is

that it is the residence of the metropolitan of the Khalkha

tribes, who ranks third in degree of veneration among the

dignitaries of the Lamaist Church. This &quot;

resplendently
divine lama&quot; resides in a sacred quarter on the western

side of the town, and acts as the spiritual colleague of the

Chinese lieutenant-general, who controls all mundane
matters at Urga itself, and who is also especially charged
v.-ith the control of the frontier town of Kiachta and the

trade conducted there with the Russians. Until quite

lately bricks of tea formed the only circulating medium
for the retail trade at Urga, but Chinese brass cash are

now beginning to pass current in the markets. The

temples in the Mongol quarter are numerous and impos

ing in appearance, and in one is a gilt image of Maitreya

Bodhisattva, 33 feet in height and weighing 125 tons.

By the Chinese Urga is called K ulun.

URI,
1 one of the Forest Cantons of Switzerland, ranks

as fourth in the Confederation. It comprises the upper
basin of the Reuss from its source to the Lake of Lucerne,
the southern arm of which is also within the canton. Its

total area is 415 4 square miles
;
of these 184 4 are classed

as productive, 40 3 are covered with forests, 44 3 consist

of glaciers, and 7 7 of the lake. The highest point in the

canton is the Galenstock (11,802 feet). The population
in 1880 amounted to 23,694 (men having a majority of

3000 over women), showing an increase of 7649, or 39 4

per cent., since 1870, owing to the St Gotthard Railway.
German is the native tongue of 18,024 persons, Italian of

5313. The canton has always been very strongly Roman
Catholic (23,149 in 1880). It was included up to 1814
in the diocese of Constance (except the valley of Urseren,
which was in that of Chur), and since then has formed part
of no diocese, but is provisionally administered by the

bishop of Chur. In Uri the limits of the ecclesiastical

parishes are the same as those of the civil communes. The

capital is Altdorf (2901 inhabitants). Goschenen (2990)
and Wasen (2744) have increased since the opening of

the St Gotthard Railway (1880), which runs through the

greater part of the canton. The inhabitants are occupied
in agricultural and pastoral pursuits, and are very saving
and industrious. The main valley is fertile, but the side

glens are very wild. Education is still very backward and

largely in the hands of the priests ;
but an improvement

was made in 1885. The main characteristics of the people
are extreme conservatism and a passionate attachment to

their religion.
Uri is first mentioned in history in 732 as the place to which

Eto, abbot of Reichenau, was banished. For the early history of

the canton, see SWITZERLAND, vol. xxii. pp. 783-787. In 1410 a

perpetual alliance was made with the upper valley of Urseren or

Val Orsera, the latter being allowed its own headman and assembly,
and courts under those of Uri, with which it was not fully incor

porated till 1803. In 1440 Uri alone won the Val Leventina for

good, the title being confirmed by a treaty of 1466 with the duke
of Milan and by the bloody fight of Giornico (1478). At the Refor

mation, Uri clung to the old faith (see SWITZERLAND, vol. xxii.

pp. 790-791). In 1798 on the formation of the Helvetic republic
Uri lost all its Italian possessions. In September 1799 Suwaroff

and the Russian army, having crossed the St Gotthard to Altdorf,

were forced by the French to pass over into Schwyz, instead of

sailing down the lake to Lucerne. In 1803 Uri became an independ
ent canton again, with Urseren, but without the Yal Leventina.

It tried hard to bring back the old state of things in 1814-15, and

opposed all attempts at reform, joining the League of Sarnen in

1832 to maintain the pact of 1815, opposing the proposed revision

of the pact, and being one of the members of the Sonderbund in

1843. Despite defeat in the war of 1847, Uri voted against the

federal constitution of 1848, and by a crushing majority against
that of 1874. The existing constitution of Uri is that framed in

1850 and amended in 1851, 1872, 1879, and 1881. The &quot;

landes-

gemeinde,&quot; composed of all male citizens of twenty years of age,

meets annual 1

;&quot;

on 1st May, and is the supreme legislative assembly.
There is a subordinate legislative assembly (landrath), consisting
of the landammann or headman and his deputy, 4 of the members
of the executive, and 70 elected members (1 for every 300 of the

population), which drafts bills and passes laws provisionally in case

of necessity. The executive consists of 9 members the landam

mann, his deputy, and the treasurer, with 6 elected members. By
an immemorial custom 7 men of 7 different families, bearing dif

ferent names, can cause an extraordinary meeting of the assembly
of their &quot;gemeinde&quot;

to be summoned, or call on the landrath to

do the same in the case of the &quot;landesgemeinde.&quot;

See K. P. Lusser s Gesch. des Kantons Uri (1862).

URIC ACID, as explained fully in the article NUTRI
TION (vol. xvii. p. 683), is one of the penultimate products
of the tissue waste in the human body. While the bulk

of the nitrogen of the albuminoids passes off through the

bladder as UREA (q.v.), a small portion of it stops at the

uric acid stage. Human urine contains only a fraction of

a per cent, of the acid, chiefly as soda salt
;
abundance of

1 The name is probably connected with the same obscure root as

Urseren and Reuss, and is popularly derived from Urochs,
&quot; wild bull,&quot;

a bull s Lead having been for ages borne on the cautonal shield.
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uric acid is met with in the excrement of serpents and

birds, with whom it is the principal nitrogenous product of

tissue waste. For the preparation of uric acid (C5
H

4
N

4O3 ),

GUANO (y.v.)
is boiled repeatedly with a solution of borax

in 120 parts of water. The filtered solution is acidified

with hydrochloric acid, when impure uric acid separates
out as a brown precipitate, which is washed with cold

water. For its purification it is dissolved in hot dilute

caustic potash or soda ley, the solution filtered, and the

filtrate saturated with carbonic acid. An almost insoluble

acid urate of alkali separates out, which is collected on a

filter, washed, and decomposed by adding it in instalments

to hot dilute hydrochloric acid. Uric acid separates out as

a white precipitate, which is filtered off, washed, and dried,

to be re-purified by a repetition of the alkali process or

otherwise. Pure uric acid forms a snow-white micro-

crystalline powder, devoid of smell or taste, soluble in 1800

parts of boiling and in 14,000 parts of cold water, but

insoluble in alcohol and in ether. When heated it suffers

complete decomposition.
For its detection in urine, the urine is mixed with excess of

hydrochloric acid, and allowed to stand, when the uric acid separates
out, generally coloured reddish by impurities. To identify the pre
cipitate, it is dissolved in a few drops of nitric acid on a watch-glass,
and the solution cautiously evaporated to dryness. The residue, if

exposed to ammonia gas as it comes off from the stopper of a liquor
ammonite bottle, assumes the intense purple colour of &quot;murexide.&quot;

I/rates. Uric acid dissolves in excess of caustic potash ley as

dipotassic salt, C5H.,K,,N4 :J,
soluble in 44 parts of cold water, with

the formation of a strongly alkaline solution. On the saturation
of the solution with carbonic acid one-half of the potash is elimi
nated as bicarbonate, and a neutral salt, C5H3KN4 3 ,

comes down
as a precipitate, soluble in 800 parts of cold water. Soda and
the alkaline earths behave similarly. But more interesting than
its salts are the numerous derivatives obtainable from it, chiefly by
the action of oxidizing agents. Most of these were discovered and
investigated by Liebig and AVbhler in a classical research published
in 1838. From 1861 to 1863 Adolf Bayer supplemented their work
by important new discoveries. He showed that all those meta
morphoses of uric acid fall in naturally with the assumption that the
molecule of uric acid consists of two urea rests (NH)(CO)(NH)
united each by its two nitrogen affinities with a tricarbon group,
(C30), by carbon affinities of the latter. To give an example of the

practical meaning of the theory, if uric acid is oxidized cautiously
with nitric acid, one of the urea rests by uniting with the 2H of
an H2 is split off as urea, while the rest unites with the oxygen
of the H2 and other + H/) into alloxan,

(HX) - (CO . C(OH)3 . CO) -
(NH),

the ureid of mesoxalic acid, HO - (CO . C(OH), . CO) - OH. On the
application of more energetic oxidizing agents, that one urea rest
still survives, but the tricarbon nucleus burns down into C2 ,

the
radical of oxalic acid, with formation of parabanic acid,

(HNMC,0,)-(NH),

the ureid of oxalic acid, HO(C20.,)OH.

URINE. See UREA and URIC ACID
;

also NUTRITION
vol. xvii. pp. 682-684.

URMIA, or URUMIAH, a town of Persia, in the province
of Azerbijan (Adarbaijan), lies 112 miles south-west of
Tabriz and 10 from the west side of Lake Urmia, in the
midst of an extremely fertile, highly cultivated, and densely
peopled plain. Within the enclosures, consisting of a wall
and deep ditch that can be flooded, there is a mixed
Mohammedan and Christian population of from 25,000 to

30,000, while the surrounding district is studded with
over 300 populous villages. Some of the streets are
broader than is usual in Oriental towns and several are
traversed by running water

; but, beyond a busy bazaar
and two or three old mosques, there is nothing of any
interest. The chief industries are weaving, dyeing, and
especially tillage, abundant crops of rice, melons, cotton,
and excellent tobacco being raised in the neighbourhood.
Urmia has for many years been the centre of an American
mission, which has had considerable success, especially
amongst the so-called

&quot;

Chaldean &quot;

or Nestorian Christians.

According to an old tradition, Urmia was the birthplace of

Zoroaster.
The lake, which takes its name from the town, and which is also

known as the Daria-cha, or
&quot;

Little Sea,&quot; is a completely landlocked

basin, filling a shallow depression at the east foot of the Kurdish

Highlands, but still about 5000 feet above sea-level. It is 90 miles

long north and south, 30 miles broad, and 250 round, with a total area
of 1600 square miles, but a mean depth of not more than 10 or 12
feet (45 in the deepest part sounded by Monteith), so that the whole
volume is at least six times less than that of the much smaller lake
of Geneva. There are as many as fifty-six islands, grouped chiefly
towards the south, the largest 5 miles by 2, the smallest mere rocks,
and none permanently inhabited, although they are tilled or used
for grazing horses and sheep in winter. Although fed by numerous
streams, the lake is intensely saline, more so even than the Dead
Sea, and is consequently inhabited by no fish or other aquatic
fauna, except a peculiar species of small crustacean, which affords

abundant food to numerous swans and other wild-fowl. The salt,
which forms extensive incrustations some inches thick round about
the shelving north-eastern and southern shores, appears to be de
rived from Tertiary beds (Dr E. Tietze), and the geological formation

appears to resemble that of Lake Niris in southern Persia (Blan ford).
The whole lacustrine basin, including the farthest sources of its in

fluents, has an area of about 20,000 square miles, and the flooded

part stood formerly at a much higher level than at present, as is

shown by the watermarks on the encircling heights, and by the
Shahi peninsula in the north-east, which at one time was certainly an
island. In recent years the evaporation has on the whole balanced
the inflow, although the lake is now said to be slightly rising, owing
to the larger discharge from the Jaghatu and Tatau, which were

formerly to a great extent absorbed in irrigating the southern
Miandab plain. Near the Selmas river and at the village of

Dihkergan in the south-east occur the famous &quot;marble springs,&quot;

yielding the pink, yellow, and white &quot;marble of Tabriz,&quot; used for

ornamenting many public buildings throughout western Asia.

URQUHART, or URCHARD,! SIR THOMAS
(c. 1605-

1660), one of the most original and raciest translators from

any foreign language into English, was the son of Sir

Thomas Urquhart of Cromarty, the representative of a

very ancient family, and of Christian, daughter of the
fourth Lord Elphinstone. His birth-year is uncertain,
but it is guessed at 1605, and his birthplace was the old

mansion-house of Cromarty. Not much is known of his

youth, or indeed of any part of his life; but he was certainly
well educated, travelled over Europe, succeeded to a con

siderable, though much embarrassed inheritance, and got
together a remarkable library, which, however, fell into

the hands of his creditors. All his later life was disturbed

by pecuniary and political difficulties. He was an enthu
siastic Royalist ; and, so far as religious matters went, his

principles may be judged from his favourite signature,
&quot;

C.
P.,&quot;

for Christianus Presbyteromastix. He took part
in the &quot;Trot of Turriff&quot; in 1639, and was rewarded by
being knighted on 7th April 1641 by the king s own hand
at Whitehall. He took occasion by this visit to London
to see through the press his first work, a collection of Epi
grams of no great merit. Four years later, in 1645, he

produced a tract called Trissotetras, a treatise on logarithms,
adjusted to a kind of memoria technica, like that of the
scholastic logic. In 1649 he was proclaimed a rebel and
traitor at the Cross of Edinburgh ;

but this does not seem
to have done him much harm, and, though he took part
in the march to Worcester, and was there wounded and
taken prisoner, his always embarrassed affairs do not seem
to have been much worsened thereby. He published in

rapid succession during 1652 and 1653 a series of tracts
with quaint titles and quainter contents. Pantochrono-
chanon (sic) is an almost unbelievable genealogy of the
house of Urquhart up to Adam, with the names extem
porized for the earlier ages in a kind of gibberish, which
seems to be after the pattern of the giants and heathens
in the Amadis. Ecskiifxilauron, supposed to be a treatise
on the virtues of a jewel found in the streets of Worcester,
is in reality a rather elaborate treatise on the virtues of
the Scottish character, as shown in the Admirable Crichton

1 So spelt on the title page of his first work.
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and others. Finally, Logopandecteision handles the sub

ject of a universal language. These original works of

Urquhart s, as far as intrinsic literary merits go, are not

of much account
;
but they show perhaps better than any

thing else that singular mixture of patriotism, generosity,

shrewdness, humour, with prejudice, almost insane family

pride, crotchet, pedantry, and apparent insensibility to

some kinds of the ridiculous which was the dominant
characteristic of a certain part of the Scottish nation,
and which has furnished Sir Walter Scott with some of

his most matchless studies and touches. The Translation

of Rabelais, which Urquhart produced in 1653, is a very
different work from the literary point of view, entering
into and reproducing the author s spirit with wonderful

success, and, though by no means technically faithful, far

excelling in value all merely faithful versions. Next to

nothing is known of Urquhart after its date
;

it is said

that he sought a refuge, like other cavaliers, on the Con
tinent, and died (1660) of a fit of laughing, brought on

by joy at hearing of the Restoration.

His original Works, with such scanty particulars of his life as are

known, and with reproductions of two original and curious frontis

pieces, which represent him as a handsome and dandified wearer
of full cavalier costume, were published in a stately quarto volume
by the Maitland Club (Edinburgh, 1834). The Rabelais has been

repeatedly reprinted, and with Motteux s additions forms the sub
stance of Gargantua and Pantagrucl in Bonn s Extra Series.

URSINUS, ZACHARIAS (1534-1583), German theo

logian, and one of the authors of the Heidelberg Catechism

(see vol. v. p. 219), was a native of Breslau, and became
a disciple of Melanchthon at Wittenberg. He afterwards

studied divinity at Geneva under Calvin and Hebrew at

Paris under Mercier. In 1561 he was appointed professor
in the Collegium Sapiential at Heidelberg, where in 1563
at the instance of the elector-palatine, Frederick III., he
drew up the Catechism in cooperation with Kaspar Olevian.

The death of the elector in 1577 led to the removal of

Ursinus, who from 1578 till his death in 1583 occupied
a professorial chair at Neustadt-an-der-Haardt. His Works
were published in 1587-89, and a more complete edition

by his son and two of his pupils, Pareus and Reuterus,
in 1612.

URSULA, ST, and her companions, virgins and martyrs,
are commemorated by the Roman Church on 21st October.
The Breviary gives no legend ;

but in current works, such
as Butler s Lives of the Saints, it is to the effect that &quot; these

holy martyrs seem ... to have met a glorious death in

defence of their virginity from the army of the Huns. . . .

They came originally from Britain, and Ursula was the

conductor and encourager of the holy troop.&quot;
The scene

of the martyrdom is placed near the lower Rhine.

The date has been assigned by different writers to 238, c. 283, and
c. 451. The story, however, is unknown both to Jerome and to

Gregory of Tours and this though the latter gives a somewhat
detailed description of the Cologne church dedicated to that Theban
legion with which the tradition of the martyred virgins was very
early associated. The story of their fate is not entered under
21st October in the martyrology of Bede (ob. c. 735), of Ado (c.

858), of Usuard (ante 877), Notker Balbulus (896), or Hrabanus
IMaurus (845) ;

but a 9th -century life of St Cunibert (06. 663)
associates a prominent incident in the life of this saint with the
basilica of the sacred virgins at Cologne (Surius, vi. 275, ed. 1575).
Not only does Archbishop Wichfrid attest a grant to the church
of the sacred virgins outside the walls of Cologne (in 927), but
he was a large donor in his own person. Still earlier a Cologne
martyrology, written, as Binterim plausibly urges, between 889
and 891, has the following entry under 21st October: &quot;xi. virg.
Ursule Sencie Gregorie Pinose Marthe Saule Britule Satnine
Rabacie Saturie Paladie.&quot; Much shorter entries are found in two
of the old martyrologies printed in Migne (cxxxviii. 1207, 1275).
A more definite allusion to the legend may be found (c. 847) in

Wandelbert s metrical martyrology (21st October) :

&quot; Tune numemsa simul Rheni per littora fulgent
Christi virgineis erecta tropica inaniplis
Agrippinse urbi, quarura furor iinpius uliin

Millia inactavit ductriribus inclyta sanctis.&quot;

The full legend first makes its appearance in a festival discourse

(scrmo) for 21st October, written, as internal evidence seems to

show, between 731 and 839. This sermo does not mention St

Ursula, but makes Pinnosa or Vinnosa the leader of these spiritual
&quot;amazons,&quot; who, to avoid Maximian s persecution, left their island
home of Britain, following their bridegroom Christ towards that
East whence their faith had come a hundred years before. The con
current traditions of Britain, Batavia (where many chapels still

preserved their memory), and Cologne are called in evidence to prove
the same origin. The legend was already very old and the festival
&quot;

nobis omni tempore celeberrima
&quot;

; but, as all written documents
had disappeared since the burning of the early church erected over
the sacred bones, the preacher could only appeal to the continuous
and careful memory of the society to which he belonged (nostrates).
Even in his time there were sceptics who pointed dubiously to the

full-grown bones of&quot; widows
&quot;

and ofmen among the so-called virgin
relics. But to a priori reasoners who mocked at the notion of gather
ing so large a band of virgins in one place there was a triumphant
answer ready : if Christ, while yet a man on earth, could summon
&quot;twelve legions of

angels&quot; to his aid, surely we could allow that
a meagre band of &quot;less than 12,000 virgins might follow the stain
less lamb &quot;

in heaven. The author of the sermo pointedly rejects the
two theories that connected the holy virgins with the Theban band
and brought them as pilgrims from the East to the West

;
but he

adds that even in his days there still existed an inscription in the

church, showing how it had been restored from its foundations by a
certain

&quot;

Clematius, vir consularis, ex partibus Orientis.&quot;

Two or three centuries later the Passio XL MM. SS. Virginum,
based apparently on the revelations made to Helentrude, a nun of
Heerse near Paderborn, gives a wonderful increase of detail. The
narrative in its present form may date somewhere between 900 and
1100, while Helentrude apparently flourished before 1050. Ac
cording to her account, the son of a powerful pagan king demands
in marriage Ursula, the beautiful daughter of Deonotus, a king &quot;in

partibus Britannia1
.&quot; Ursula is warned by a dream to demand a

respite of three years, during which time her companions are to be
11,000 virgins collected from both kingdoms. After vigorous
exercise in all kinds of manly sports to the admiration of the popu
lace, they are carried off by a sudden breeze in eleven triremes to
Thiel in Guelderland on the Waal. Thence they sail up the Rhine by
way of Cologne to Basel, at which place they make fast their vessels
and proceed on foot to Rome. Returning, they re-enter their ships
at Basel, but are slaughtered by the Huns when they reach Cologne.
Their relics are then collected and buried &quot;sicut hodie illic est

cernere,
&quot;

in a spot where &quot;to this
day&quot; no meaner sepulture is

permitted. Then follows the usual allusion to Clematius
;

the
date is expressly fixed at 238

;
and the whole revelation is seem

ingly ascribed to St Cordula, one of the eleven thousand, who, after

escaping death on the first day by hiding in one of the vessels, on
the morrow gave herself up to death of her own accord. Towards
the beginning of the 12th century Sigebert of Gembloux (ob. 1112)
gives a brief resume of the same story. He is the first to introduce
the name of Attila, and dates the occurrence 453.

Passing over the visions and exhumations of the first half of the
12th century, we come to the singular revelations of St Elizabeth
of Schonau. These revelations, delivered in Latin, German, or a
mixed jargon of both languages, were turned into simple Latin by
Elizabeth s brother Egbert, from whose words it would seem that
in 1156 an old burial ground had lately been laid open near

Cologne. The cemetery was naturally associated with the legend
of St Ursula

; and, this identification once accepted, it is not un
likely that, when more careful investigation revealed male skeletons
and tombstones bearing the names of men, other and more definite

epitaphs were invented to reconcile the old traditions with the
facts of such a damaging discovery. Hence perhaps the barefaced

imposture : Cyriacus, papa Romanus, qui cum gaudio suscepit
sanctas virgines et cum eis Coloniam reversus martyrium suscepit.&quot;

One or two circumstantial forgeries of this kind would form the
basis of a scheme for explaining not a few other problems of the

case, such as the plain inscription &quot;Jacobus,&quot; whom St Elizabeth

promptly transformed into a supposititious British archbishop of

Antioch, brother to the equally imaginary British Pope Cyriacus.
For these epitaphs, with others of a humbler kind, were brought
before St Elizabeth to be identified in her ecstatic converse with St

Yerena, her cousin St Ursula, and others. Elizabeth herself at

times distrusted her own revelations : there was no Cyriac in the

list of the popes ; Antherus, who was said to be his successor

(235-236), died more than two centuries before Attila, to whom
common report assigned the massacre

;
and it was hardly credible

that James of Antioch could cut eleven thousand epitaphs in less

than three days. Every doubt, however, was met by the invention
of a new and still more improbable detail. According to St Yerena,
the virgins suffered when Maximusand &quot;

Africanus&quot; were 2^incipcs
at Rome (? 387-388).

In 1183 the mantle of St Elizabeth fell upon Hermann Joseph,
a Pramonstratensian canon at Steinfeld. He had to solve a more
liflicnlt problem than St Elizabeth s

;
for the skeletons of little
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children, ranging in age from two months to seven years, had now

been found buried with the sacred virgins. But even such a diffi

culty Hermann explains away as readily as he does the fact of his

having changed St Elizabeth s name for the royal bridegroom
from JStherius to Holofernes: the prince in question had two

names, and the little children were brothers, sisters, or more distant

relatives of the eleven thousand. Hermann s revelations are mainly
taken up with an attempt to show the mutual relationship of nearly

all the characters he introduces. The names are a most extraordi

nary mixture. Among British bishops we have Michael William,

James, and Columbanus. Sovereign princes, an Oliver, a Clovis,

and a Pippin, start out in every page, till the writer finds it neces

sary to apologize for the number of his kings and his own blunders.

But, for all this, Hermann exposes his own doubts when he tells that

often, as he was preparing to write, he heard a voice bidding him

lay down the pen,
&quot;

for whatever you write will be an unmixed lie.&quot;

Hermann makes St Ursula a native of Brittany, and so approxi
mates to the version of the story given by Geoffrey of Monmouth

(Historia Britonum), according to whom Maximian, after fleeing

from Rome, and acquiring Britain by marriage, proceeds to conquer

Brittany and settle it with men from the island opposite. For

these settlers he has to find British wives, and to this end collects

11,000 noble and 60,000 plebeian virgins, who are wrecked on their

passage across. Certain of the vessels being driven upon &quot;bar

barous islands,&quot; their passengers are slain by Guanius and Melga,

&quot;kings of the Huns and Picts,&quot; whom Gratian had called in to his

aid against Maximian. In this version St Ursula is a daughter of

Dionotus, king of Cornwall. Hermann alludes more than once to

the Historia Britonum, and even to King Arthur.

The legend of St Ursula is perhaps the most curious instance of

the development of an ecclesiastical myth. &quot;We know, however,
too little about its earlier stages to justify any serious attempt at

estimating what amount of historic truth underlies it, and it is

doubtful whether many of the efforts in this direction do not make
a larger demand on human credulity than the legend itself. Even
in the earliest form known to us this legend is probably the com

plex growth of centuries, and any claim to the discovery of the

first germ can hardly approve itself to the historic sense. These
remarks apply especially to that venerable rationalization which
evolves the whole legend from a misreading of Undecrimilla into

undecim millia. A more modern theory makes St Ursula the
Christianized representative of the old Teutonic goddess Freya,
who, in Thuringia, under the name of Horsel, welcomed the souls

of dead maidens. Not a few singular coincidences seem to point
in the same direction, especially the two virgins, Martha and
Saula,&quot; whom Usuard states to have suffered &quot;cum aliis pluribus&quot;

on 20th October, whence they were probably transferred to 21st
October. It is curious to note that Jerome and many of the ear

liest martyrologies extant have on 21st October the entry &quot;Dasius

Zoticus, Gains cum dnodecim militibus.&quot; Even in copies of Jerome
this is transformed into millibus

;
and it is perhaps not impossible

that to this misreading we may indirectly owe the &quot;thousands&quot;

in the Ursula legend. So far as is known to the present writer,
the two entries are mutually exclusive in all the early martyr
ologies mentioned in this article, and in those printed in Migne,
cxxxvii. The earlier &quot;Dasius&quot; entry seems to disappear steadily,
though slowly, as the Ursula legend works its way into current

martyrologies.
See Crombach, Vita ct Marlyrium S. Ursulfe, Cologne, 1647, and the Bolland-

ist Ada Sanctorum, 21st October. The rationalization of the story is to be
found in Oscar Schade s Die Sage von der heiligen Ursula, Hanover, 1854, of
which there is a short rtsume in Baring-Gould s Lives of the Saints. Schade s
results seem to be now generally accepted. (T. A. A.)

URSULINES, a religious order founded at Brescia by
Angela de Merici l in 1537, primarily for the education of

girls. It was approved in 1544 by Paul III., and in 1572

Gregory XIII., at the instance of Charles Borromeo, made
enclosure obligatory and declared it a religious order under
the rule of St Augustine. In the following century it

was powerfully encouraged and supported by St Francis
de Sales

;
and towards the beginning of the 18th century,

the period of its greatest prosperity, the order embraced
some 20 congregations, with 350 convents and from 15,000
to 20,000 nuns. It still has some importance and possesses
about 36 convents in Germany and Austria alone.

URUGUAY. The republic of Uruguay, officially known
as the ORIENTAL REPUBLIC OF THE URUGUAY, and long
locally called the BANDA ORIENTAL (meaning the land on
the eastern side of the large river from which the country
takes its modern name), is the smallest independent state

Bound- in South America. It runs conterminous with the south-
ies&amp;gt; ern border of the empire of Brazil and lies between 30

1 Born 1470, died 1540, canonized 1807.

and 35 S. lat. and 53 25 and 57 42 W. long. ;
its area

is 73,185 square miles. The country is in some sense a

peninsula, having a seaboard on the Atlantic Ocean of 120

miles, a shore line to the south on the river Plate of 235

miles, and another of 270 miles along the Uruguay on the

west. The boundaries separating it from Rio Grande do

Sul, a province of Brazil, are Lake Mirim, the rivers Chuy,

Yaguaron, and Cuareim, and a cuchilla or low range of hills

called Santa Ana. The extent of the northern frontier from

the Cuareim to the bar of the Chuy on the coast of the

Atlantic is 450 miles. Uruguay is intersected nearly from Rivers,

west to north-east by the river Negro and its affluent the

Yi. The Uruguay (see PLATE RIVER, vol. xix. p. 187) is

navigable all the year by steamers from the island of Martin

Garcia at the mouth to Salto (200 miles). Above this

place the navigation is interrupted by rapids. The ordinary
volume of water in the Uruguay averages 1 1 millions of

cubic feet per minute. The Negro, of which the principal

port is the city of Mercedes, is the only important and to

any practical extent navigable inland river. Others are

navigable for short distances and by steamers of light

draught. Besides the rivers mentioned, the chief streams

are the Santa Lucia, which falls into the Plate a little

west of Montevideo
;
the Queguay in Paysandii ;

and the

Cebollati, rising in the sierras in Minas and flowing into

Lake Mirim. These rivers as well as the Uruguay are fed

by innumerable smaller streams or
&quot;arroyos,&quot; many of

which have the importance and sometimes the names of

rivers, such as the Arapey in Salto, the Dayman in Pay-
sandu, the Yaguary (an affluent of the Negro) in Tacua-

remb6, the Arroyo Grande between the departments of

Soriano and San Jose
,
and the San Jose (an affluent of

the Santa Lucia). None of the sierras or mountains in Moun-

Uruguay exceed (or perhaps even attain) a height of tains.

2000 feet
; but, contrasting in their tawny colour with the

grassy undulating plains, they loom up high and are often

picturesque. They are ramifications of a range which,

breaking away from the Andes in about 20 S. lat., reaches

the frontier of Uruguay in 32. Here the chain divides,

forming the Cuchilla de Haedo on the north and west
and the Cuchilla Grande on the south and east. In the

departments of Minas and Maldonado the second range
takes the name of the Ghost Mountains. No accurate

geological survey has yet been made, but it is known that
the hills in the north are chiefly gneiss and granite and in

other parts porphyry and sandstone. The hilly districts

in the north and east contain minerals of many kinds, in

cluding gold, lead, copper, agate, amethyst, alabaster, and
marble. The limestone, granite, and marble quarries have
some commercial value

;
but so far little progress has been

made in the working of metallic veins. For the gold
mines, see below.

The seat of government is the city of MONTEVIDEO
(q.v.) at the entrance of the river Plate. The harbour
and roadstead of that port form the only good natural

refuge for shipping for hundreds of miles south of Rio
de Janeiro.

Uruguay has a healthy climate. Endemic diseases are unknown Climate
and epidemics are rare. According to the tables of mortality for

1882, out of a total of 9640 deaths 45 were of persons over 100 years
of age. In the interior, away from the sea and the shores of the
great rivers, the temperature frequently rises in summer as high as
86 Fahr. and in winter falls as low as 35 6 Fahr. In the dis
tricts bordering on the coast the thermometer seldom falls below
37 ;

and only for a few moments and at long intervals has it been
known to rise as high as 105. The annual rainfall is stated to be
more than twice that of Paris (19 68 inches). This arises not from
the frequency of rain but from the greater quantity which falls in
a given time. Observations made during the years 1842 to 1852
inclusive showed that there were in Montevideo in the summer
season November, December, and January 701 fine days, 141
cloudy, and 61 wet

;
in winter May, June, and July there were

54 3 fine, 271 cloudy, and 10 6 wet days.
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Flora. The pastoral wealth of Uruguay as of the neighbouring Argen
tine Republic is due to the fertilizing constituents of &quot;

pampa
mud,&quot; geologically associated with gigantic antediluvian animals,
whose fossil remains are found abundantly in those regions. The

country is rich in hard woods, suitable for cabinet work and certain

building purposes. The principal trees are the alder, aloe, palm,

poplar, acacia, willow, and eucalyptus (recently introduced). The

&quot;montes,&quot; by which are understood plantations as well as native

thickets, produce amongst other woods the algarrobo, a poor imita

tion of oak
;
the guayabo, a substitute for boxwood

;
the quebracho,

of which the red kind is compared to sandalwood
;
and the

urunday, black and white, not unlike rosewood. Indigenous palms
grow in the valleys of the Sierra Jose Ignacio, also to some
extent in the departments of Minas, Maldonado, and Paysandii.
The myrtle, rosemary, mimosa, and the scarlet-flowered ceibo are

amongst the plants commonly seen. The valleys within the hill

ranges are fragrant with aromatic shrubs. In the plains below the

swards are gay with the scarlet and white verbena and other wild

flowers of brilliant hues. The country abounds in medicinal plants.
The sarsaparilla even colours the water of the Rio Negro and gives
to it its name the &quot;black river.&quot;

Fauna. Amongst the wild animals the tiger or ounce called in the

Guarani language the
&quot;ja-gua&quot;

or
&quot;big dog&quot;

and the puma are

found on the frontier of Brazil and on the wooded islets and banks
of the larger rivers. The tapir, fox, deer, wild cat, wild dog,

carpincho or water hog, and a few small rodents nearly complete
the list of quadrupeds. A little armadillo, the mulita, must be

mentioned as the living representative of the antediluvian giants,
the mylodon, mastodon, megatherium, &c. The ostrich Khea
americana roams everywhere in the plains ;

and there are a few

specimens of the vulture tribe, a native crow (lean, tall, and ruffed),

partridges, and quails. Parakeets are plentiful in the &quot;montes,&quot;

and the lagoons swarm with waterfowl of all descriptions. The
most esteemed is the

&quot;pato real,&quot; a large duck. Of the birds of

bright plumage the humming bird and the cardinal the scarlet,

the yellow, and the white are the most attractive. The fish of

the lagoons and streams are coarse, and some of them primitive in

type ;
but two or three kinds, found generally in the large rivers,

are much prized. The varieties of fish on the sea coast are many
and excellent

;
130 species are known. More than 2000 species

of insects have been classified. The scorpion is rarely seen
;
but

large and venomous spiders are common. The principal reptiles
are a lizard, a tortoise, the &quot;vivora de la cruz,

&quot;

a dangerous viper,
so called from marks like a cross on its head, and the rattlesnake,
this last in Maldonado and the stony lands of Las Minas.

Popula- At the commencement of the 19th century the population of

tion. Montevideo and the surrounding territory was estimated by Azara
at 30,000, one-half of these being given to the city of Montevideo.
This total seems not to have included what remained of the in

digenous inhabitants in the north and west, though the Indian

population of the Jesuit missions before these were destroyed, about
the year 1767, was known to be very numerous. But the aborigines
have now completely disappeared. They have been supplanted by
half-breeds, from whom the class known as gauchos are mostly re

cruited. The gauchos are now being supplanted by European im

migrants and their progeny. In 1829, the epoch of the declaration

of independence, the population is stated to have numbered 74,000,
and in 1852, after the great war, 131,969. In 1860 the number had
risen to 221,300 and in 1873 to 450,000. Comparatively recent esti

mates place it between 450,000 and 700,000, the latest official

estimate being 551,768 ;
but no formal census has yet been taken.

In the eighteen departments of the state the proportion of foreigners
is 25 41 per cent, of the population (in the department of Monte
video 42 29 per cent, and in the others 24 66 per cent.), consisting
of 39,780 Spaniards, 36,303 Italians, 20,178 Brazilians, 15,546

Argentinians, 14,375 French (principally Basques), 2772 English,
2125 Germans, and 9143 of other nations. The density of the

population in the metropolitan department is 365 inhabitants per
square mile

;
in the whole republic it is 4 83, in the agricultural

department of Canelones 27 37, and in the remote departments of

Tacuarembo and Rivera about 1 6. In respect of numbers the
males have a slight preponderance over the females. Of the child
ren 20 23 per cent, are illegitimate, in the metropolitan depart
ment 7 73 and in the rural departments 23 24. Illegitimate births
have recently decreased, a fact which may be explained by the insti

tution of civil marriage and by the appointment of registrars in

the remote country districts. Marriages take place at the rate of
6 8 per 1000. The death-rate is only 16 5 per 1000.

Adminis- The country is divided into eighteen departments, of which that

trative of Montevideo is the smallest, although it contains one-fourth of

divisions, the total population. Adjoining this is Canelones
;
and in a

northerly direction are those of Florida, Durazno, Tacuarembo, and
Rivera, the last-named bordering on Brazil. To the eastward on
the Atlantic are Maldonado and Rocha, and north and west of these

Minas, Treinta y Tres, and Cerro Largo. To the west, along the
Plate and Uruguay, are San Jose, Colonia, Soriano, Rio Negro, and
Paysandu ; and farther north towards the Brazilian frontier are

Salto and Artigas. The principal inland town is San Jose. The
chief ports, besides Montevideo, are Salto, Paysandu, Fray Bentos,
Mercedes, Colonia, and Maldonado.
More than two centuries ago the Banda Oriental was looked upon Agricul-

by the Spanish colonies on the opposite banks of the Plate and ture and
Uruguay as a station for the breeding of live stock and the cutting iudustrv.
of timber and firewood. And at this day, in spite of the thriving
foreign trade of Montevideo, it still partakes largely of this char
acter. It boasts of 20,000,000 sheep perhaps 14,000,000 would
be nearer the mark and 8,000,000 head of cattle. The country
being in general pastoral, sheep and cattle grazing is the main
occupation of the people ;

the sheep flourish best in the southern
and western departments, whilst the principal cattle districts are
towards the north and east. More than two-thirds of the public
wealth, estimated variously between 80,000,000 and 120,000,000,
consist of land, live stock, and rural properties. Ninety-six per
cent, of the exports of the country consists of live stock and their

produce wool, hides, horns, hair, sheepskins, tallow, grease, bones,
bone-ash, and jerked beef. More than half the fixed property and
commercial capital is in the hands of foreigners. At Fray Bentos,
in the department of Rio Negro, is the Liebig factory of extract of
meat

; at Colonia there is a branch of the River Plate Frozen Meat
Company. But, apart from these, and some breweries, flour-mills,

tanneries, establishments in Montevideo for the making of boots
and shoes and clothing, and a few local industries, unnaturally
fostered by high import duties, there are no manufactures to speak
of. Agriculture is still in a promising infancy. Latterly it has
made great strides

; yet the export of agricultural produce appears
to be relatively insignificant. At intervals during the last twenty
years agricultural settlements (colonies) have been established with

great success in different departments, but principally in Colonia,
where the settlers are mostly Italians and Swiss. These prosperous
colonies have already in Colonia outgrown the space originally
allotted

;
but owing to the irregular and illegal appropriation of

the public lands there is no more land to bestow on settlers, native
or foreign, except at the exorbitant rates demanded by private
owners and speculators.
At Cunapmi in Tacuarembo gold was accidentally discovered in Minerals.

1842. The mines have been worked at intervals since 1867, but,

partly owing to difficulties of communication, with indifferent suc
cess. But gold-mining seems to have lately assumed a more hope
ful aspect, owing to the employment of improved and economical

machinery introduced by a French company. The metals of Uruguay
are found in two quite distinct systems of hills. The Cunapiru
mines are in the Santa Ana range, the auriferous quartz being found
in thin layers embedded in rocks of red porphyry. The formation
of the system in general resembles that of the gold

- producing
regions in Brazil, California, and Australia. The Pan de Azucar

(Sugar-Loaf Mountain), near the south coast of Maldonado, forms
the extremity of a second system, which has its origin as far north
as Pernambuco in Brazil

;
as developed in Uruguay it is Huronian,

limestone and slate being superposed on the gneiss and granite.
The metals of this system are principally silver, lead, copper, and
an argentiferous lead, which in earlier times the Spaniards mistook
for silver. Two copper mines at the foot of the Pan de Azucar
are now in active operation.

Since the beginning of the 19th century the value of the exports Com-
and imports has increased twenty-fold, and with some relapses has merce.

more than doubled in the last twenty )
Tears. In 1881 the total

value was 8,116,680, and in 1885 10,750,747. The value of the

exports is always a little in excess of that of the imports. Within
the last ten years the number of vessels entering the port of

Montevideo has increased only about 10 per cent., whereas the
total tonnage has increased 100 per cent., owing to the large ocean
steamers which trade with the port or make it a place of call. A
few years ago the imports from Great Britain amounted to about
a third of the whole, and the exports to the same country to about
one-fourth of the whole. But much of the produce from the river

Plate countries in general which formerly was shipped to England or

to Antwerp now goes direct to France or to Hamburg and Bremen.

Telegraph lines, with a total length of 661 miles, exist in most Commr.-
of the departments. Submarine cables communicate with Buenos jiication.

Ayres and the ports of Brazil, and thence with Europe. The rail

ways are comprehended in three main systems, the central, north

western, and eastern
;
their combined length barely reaches 300

miles. There are no public roads in the country ;
but communica

tion in the more inhabited parts is easily effected over the nearly
level grassy plains.
The system of national education is gratuitous and compulsory. Educa-

The number of school children is over 30,000, about 5
-4 per cent, of tion.

the total population. The teaching at the national schools is irre

spective of religious creed or denomination. In higher education

much has yet to be accomplished. There is a school of arts and
trades in the capital. The university of Montevideo, founded in

1838, numbers about 1300 students. The state religion is Roman
Catholic

;
but all sects enjoy complete toleration, unless a decided

non-toleration of the Jesuits be regarded as an exception to the rule.
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Govern- The legislative power of the state rests with the general assembly,

ment. consisting of two chambers, one of senators (18) and one of repre

sentatives (51). The deputies of the lower house are elected

annually and directly by the people, one deputy for every 3000

of the population, or any fraction not less than 2000. One senator

is named for each department. The executive power is exercised

by the president of the republic, who is elected by the general

assembly. The judicial power is vested in a superior court, com

posed of two courts of appeal, which temporarily supply the place

of a supreme court of justice, not yet created.

Army The permanent army on a peace footing consists of 3260 men.

and The national guard numbers about 20,000. On an emergency the

navy. Government could put into the field 30,000 men. The regular

troops are well armed and accoutred after the European fashion.

The navy consists of a few small steamers and gunboats.
Finance. The estimated revenue for 1886-87 was 2,775,362 (about two-

thirds from custom dues, the rest from taxes on property and from

stamps, trade licences, &c. ).
Of the estimated expenditure about

two-fifths are devoted to the payment of the interest on the public

debt, which in 1883 amounted to 11,127,000. On 1st July 1886

the debt was officially stated to be 14,718,089.

History. The history of Uruguay dates from 1512, when Juan Diaz de

Solis entered the Parana-guazu or &quot;sealike&quot; estuary of the Plate

and landed about 70 miles east of the present city of Montevideo.

strong
character. Their habits were simple, and they were disfigured

neither by the worst crimes nor by the primitive superstitions of

savages. They are said to have revealed no vestiges of religion.

The Charruas are generally classified as a yellow-skinned race, of

the same family as the Pampa Indians
;
but they are also repre

sented as tanned almost black by the sun and air, without any
admixture of red or yellow in their complexions. Almost beard

less, and with thin eyebrows, they had on their heads thick, black,

lustrous hair, which neither fell off nor turned grey until the

possessors reached the age of eighty. They lived principally upon
hsh, venison, and honey. In the Guarani language &quot;Charrua&quot;

means turbulent, and by their enemies the Charruas were accounted

as such, and even ferocious, although admitted to be generous to

their captives. They were a curiously taciturn and reticent race.

Their weapons were the bow and arrow and stones.

Solis, on his second visit, 1515-16, was slain by the Charruas in

Colonia. Eleven years later Ramon, the lieutenant of Sebastian

Cabot, was defeated by the same tribe. In 1603 they destroyed in a

pitched battle a veteran force of Spaniards under Saavedra. During
the next fifty years three unsuccessful attempts were made by the

Spaniards to subdue this courageous people. The real conquest of

Uruguay was commenced under Philip III. by the Jesuit missions.

It was gradually consummated by the military and commercial
settlements of the Portuguese, and subsequently by the Spaniards,
who established themselves formally in Montevideo under General
Zavala in 1729, and finally demolished the rival Portuguese settle

ment in Colonia in 1777. From 1750 Montevideo enjoyed a pro
vincial government independent of that of Buenos Ayres. The
American rebellion, the French Revolution, and the British invasions

of Montevideo and Buenos Ayres (1806-7) under Generals Auchmuty
and Whitelock all contributed to the final extinction of the Spanish
power on the river Plate. During the war of independence Monte
video was taken in 1814 by the Buenos-Ayrean general Alvear.
A long struggle for dominion in Uruguay between Brazil and the

revolutionary Government of Buenos Ayres was concluded in 1828,

through the mediation of Great Britain, Uruguay being declared
a free and independent state. The republic was formally con
stituted in 1830. Subsequently Juan Manuel Rosas, dictator of

Buenos Ayres, interfered in the intestine quarrels of Uruguay ;
and

Montevideo was besieged by his forces, allied with the native par-
tizans of General Oribe, for nine years (1842-51). From the era of
its independence to about 1870 the history of Uruguay is a long
record of foreign invasions and intrigues, financial ruin, and politi
cal folly and crime.

See Album &amp;lt;le In RepuUim Oriental del Uruguay, by F. A. Berro, A. de Vedia,
and M. de Pena (Montevideo, 1882) ; Anuario Estadistlcn for 1885 and preceding

s linmnblica
_ ^ _ _,._.._.. ,

Handbook of the River Plate (London, 1885) ; The Republic of Uruguay (London!
1883); an official and statistical pamphlet by Loniba

; Reports by W. Gilford
Palgrave (1885 and 1887). (J. GR.)

URUMIAH. See URMIA.
USBEGS. See BOKHARA, KHIVA, MONGOLS, TURKE

STAN, and TURKS.
USHAXT (Fr. Ouessant}, the most westerly of the

islands off the coast of France, 26 miles west-north-west
from Brest, belongs administratively to the department of

Finistere. It is about 4| miles in length, and almost

entirely granitic, with steep and rugged coasts, accessible

only at a few points. The island affords pasturage to a

few sheep and horses, and contains some small villages,

the chief being St Michel. The inhabitants are princi

pally pilots and fishermen. The total population in 1886

was 2307.

USHER, JAMES (1580-1656), prelate and scholar, was

born in the parish of St Nicholas, Dublin, on 4th January
1580. He was the eldest son of Arnold Usher, one of the

six clerks in Chancery, and descended from the house of

Nevill, one of whose scions, accompanying John Planta-

genet to Ireland in the capacity of usher in 1185, adopted
his official title as a surname. James Usher was sent to

a school in Dublin opened by two political agents of

James VI. of Scotland, who adopted this manner of

averting the suspicions of Elizabeth s Government from

their real object, which was to secure a party for James
in Ireland in the event of the queen s death. In 1593

Usher matriculated as one of the first students at the

newly-founded university of Dublin, whose charter had
been obtained in 1592 by his uncle Henry Usher, arch

bishop of Armagh. He proved a diligent student, devoting
much attention to controversial theology, graduated as

M.A. in 1600, and became a fellow of Trinity College.
On the death of his father in 1598 he resigned the

family estate to his younger brother, reserving only a

small rent-charge upon it for his own maintenance, and

prepared to enter into holy orders. When he was but

nineteen he accepted a challenge put forth by Henry Fitz-

simons, a learned Jesuit, then a prisoner in Dublin, in

viting discussion of Bellarmine s arguments in defence of

Roman Catholicism, and acquitted himself with much dis

tinction. In 1600 he was appointed proctor of his college

and catechetical lecturer in the university, though still a

layman, and was ordained deacon and priest on the same

day, in 1601, while still under the canonical age, by his

uncle the primate. In 1606 he became regius professor
of divinity and also chancellor of St Patrick s cathedral,

Dublin. He was a frequent visiter to England to purchase
books for his college library, and upon similar errands,

making on these occasions the acquaintance of the most

eminent scholars in London, Oxford, and Cambridge, such

as Camden, Selden, Sir Thomas Bodley, and Sir Robert

Cotton. He took his degree of D.D. in 1612, and in the

following year published his first printed work, though not

his first literary composition, Gravissimss Qusestionis de

Christianarum Ecclesiarwn, in Occidentis prsesertim partibus,
ab Aj)ostolicis temporibus ad nostram usque setatem, continua

successione et statu, Historica Explicatio, wherein he took

up the history of the Western Church from the point
where Jewel had left off in his Apology for the Church of

England, and carried it on from the 6th till past the middle

of the 13th century, but never completed it. In this same

year he married Phoebe, daughter of Dr Luke Chaloner,
a wealthy heiress. In 1615 he took part in an attempt
of the Irish clergy to impose a Calvinistic confession, em

bodying the Lambeth Articles of 1595, upon the Irish

Church, and was delated to King James in consequence.
But on his next visit to England in 1619 he brought with

him an attestation to his orthodoxy and high professional

standing, signed by the lord deputy and the members of

the privy council, which, together with his own demeanour
in a private conference with the king, so influenced the

latter that he nominated Usher to the vacant see of Meath,
of which he was consecrated bishop in 1620. In 1622 he

published a controversial Discourse of the Religion anciently

Professed by the Irish and British, designed to show that

they were in agreement with the Church of England and

opposed to the Church of Rome on the points in debate

between those churches. In 1623 he was made a privy
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councillor for Ireland, and in the same year was summoned
to England by the king that he might more readily carry
on a work he had already begun upon the antiquity of the

British churches. While he was detained on this business

the archbishop of Armagh died in January 1624, and the

king at once nominated Usher to the vacant primacy; but

severe illness and other causes impeded his return to Ireland

until August 1626.

For many years Archbishop Usher was actively em

ployed both in the government of his diocese and in the

publication of several learned works, amongst which may
be specified Emmanuel (a treatise upon the Incarnation),

published in 1638, and Britannicarum Ecclesiarum Anti-

quitates, in 1639. In 1634 he took part in the convocation

which drafted the code of canons that formed the basis of

Irish ecclesiastical law till the disestablishment of the

Irish Church in 1869, and defeated the attempt of Brain-

hall, then bishop of Derry and later his own successor in

Armagh, to conform the Irish Church exactly to the

doctrinal standards of the English. He put the matter

on the ground of preserving the independence of the Irish

Church, but the real motive at work was to maintain the

Calvinistic element introduced in 1615. In 1640 he paid
another visit to England on one of his usual scholarly

errands, meaning to return when it was accomplished.
But the rebellion of 1641 broke out while he was still at

Oxford, and he never saw his native country again. He
published a collection of tracts at Oxford in that year,

inclusive of a defence of Episcopacy and of the doctrine of

non-resistance. One blot on his memory is thai, being one

of the five prelates whom Charles I. consulted whether he

could conscientiously assent to the Act of attainder against
the earl of Strafford after having pledged his word to him
for his safety, Usher joined in the casuistical advice given

by all except Juxon, who alone told the king that his

pledged word could not be lawfully broken. All Usher s

property in Ireland was lost to him through the rebellion,

except his books and some plate and furniture, but he was

assigned the temporalities of the vacant see of Carlisle for

his support. In 1643 he was offered a seat in the As

sembly of Divines at Westminster, but declined it publicly
in terms which drew upon him the anger of the House of

Commons, and an order for the confiscation of his library

was averted only by the interposition of Selden. He
quitted Oxford in 1645 and went into Wales, where he

remained till 1646, when he returned to London, and was
in 1647 elected preacher to the Society of Lincoln s Inn,
an office he continued to hold till a little before his death.

During his residence in Wales a hyper- Calvinistic work
entitled A Body of Divinity ; or the Sum and Substance of
the Christian Religion, was published under his name by
J )ownham

; and, though he repudiated the authorship in

a letter to the editor, stating that the manuscript from

which it was printed was merely a commonplace-book into

which he had transcribed the opinions of Cartwright and

other English divines, often disapproving of them and

finding them dissonant from his own judgment, yet it has

been persistently cited ever since as Usher s genuine work,
and as lending his authority to positions which he had long

abandoned, if he ever maintained them. In 1648 he had

a conference with Charles I. in the Isle of Wight, assisting

him in the abortive negotiations with Parliament on the

question of Episcopacy. In 1650-54 he published the

work which at the time and for more than a century after

wards was accounted his most important production, the

Annales Veteris et Novi Testament^ in which he propounded
a scheme of Biblical chronology which held its ground until

disproved by very recent advances in scholarship, and

whose dates were inserted by some unknown authority
in the margin of reference editions of the authorized ver

sion. He was to some extent favoured by Cromwell after
he became lord protector, who seems to have promised
Usher a pension and a grant for twenty-one years of the
lands belonging to the see of Armagh; but there is no

proof that either was actually carried out. In 1655 Usher

published his last work, De Grxca LXX. Interpretum Ver-

sione Syntagma. He died on 20th March 1656, in Lady
Peterborough s house at Reigate in Surrey. His body
was buried in Westminster abbey, in the chapel of St
Erasmus. To one daughter who survived him he left his

library, and she sold it to the officers and soldiers of

Cromwell s army in Ireland, who deposited it in Dublin

castle, whence it was removed at the Restoration and

given, according to Usher s original purpose, by direction

of Charles II. to the library of Trinity College, of which it

still forms a part.
Usher s works are very numerous, and were first collected by

Elrington and Todd, Dublin, 1847, in 17 vols. (R. F. L.)

USKUP, USKUB, or SKOPLIE, a town of European
Turkey, capital of the sanjak of the same name and of

the vilayet of Kossova, on the upper Vardar river, about
160 miles north-west of Saloniki. It occupies a pictur

esque and important strategic position near the southern

foot of the Skhar-dagh (Scodrus), which connects the

Balkan range in the east with the Bosnian and Albanian

highlands in the west, and forms the water-parting be

tween the streams flowing north to the Danube and those

going south to the vEgean. Here also converge the ethno

logical domains of the Albanians and Slavs (Servians,

Bosnians, and Bulgarians), so that the population, estimated

at 28,000, is of a somewhat mixed character. Uskup has

some flourishing industries, such as leather and metal-work,

weaving and dyeing, and is the centre of a rich agri
cultural district growing large quantities of fruits and

cereals. It is the residence of the provincial governor,
the seat of a Greek archbishop, and one of the chief

stations on the main line of railway which runs from

Saloniki up the Vardar valley to Bosnia. It communicates

with the Simnitza valley and with Prisren by practicable
roads running north and north-west over the encircling

ranges.

Uskup retains in a slightly modified form the ancient name of

Skupi (Skopi), a city of Pseonia (north Macedonia), forming a

northern outpost of Greek and Roman culture towards Dardania

and Dacia Aureliani.

USURY. An ancient legal conception, it has been

said, corresponds not to one but to several modern concep
tions

;
and the proposition is equally true when economic

is substituted for legal. Until quite recent times the term
&quot;

usury
&quot;

covered a number of essentially different social

phenomena. &quot;Thou shalt not lend upon usury to thy

brother, usury of money, usury of victuals, usury of any

thing that is lent upon usury. Unto a stranger tliou

mayest lend upon usury ;
but unto thy brother thou shalt

not lend upon usury, that the Lord thy God may bless

thee&quot; (Deut. xxiii. 19, 20). In this sentence we find in

terest of all kinds blended together, and the natural

economic tendencies directly counteracted by the moral

and religious law. At the present day, &quot;usury,&quot;
if used

in the old sense of the term, would embrace a multitude

of modes of receiving interest upon capital to which

not the slightest moral taint is attached. The man who

does not in some shape or other lend his capital upon
&quot;

usury
&quot;

is, in the modern world, generally considered as

lacking in his duty to himself or his family. The change

in the moral attitude towards usury is perhaps best ex

pressed by saying that in ancient times so much of the lend

ing at interest was associated with cruelty and hardship that

all lending was branded as immoral (or all interest was

usury in the moral sense), whilst at present so little lending

takes place, comparatively, except on commercial principles,

XXIV. - -
3
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that all lending is regarded as free from an immoral taint.

This change in the attitude of common-sense morality in

respect to
&quot;

anything that is lent upon usury
&quot;

is one of

the most peculiar and instructive features in the economic

progress of society.
&quot;

It is worthy of remark,&quot; says Grote (History of

Greece, vol. iii. p. 144), &quot;that the first borrowers must

have been for the most part men driven to this neces

sity by the pressure of want and contracting debt as

a desperate resource without any fair prospect of ability

to pay ;
debt and famine run together in the mind of the

poet Hesiod. The borrower is in this unhappy state rather

a distressed man soliciting aid than a solvent man capable

of making and fulfilling a contract
;
and if he cannot find

a friend to make a free gift to him in the former character

he would not under the latter character obtain a loan from

a stranger except by the promise of exorbitant interest

and by the fullest eventual power over his person which he

is in a position to
grant.&quot;

This remark, though suggested

by the state of society in ancient Greece, is largely appli

cable throughout the world until the close of the early

Middle Ages. Borrowers were not induced to borrow as

a rule with the view of employing the capital so obtained

at a greater profit, but they were compelled of necessity to

borrow as a last resort. The conditions of ancient usury
find a graphic illustration in the account of the building

of the second temple at Jerusalem (Neh. v. 1-12). The

reasons for borrowing are famine and tribute. Some said,

&quot;We have mortgaged our lands, vineyards, and houses,

that we might buy corn, because of the dearth
;

&quot;

others said,
&quot; We have borrowed money for the king s tribute, and that

upon our lands and vineyards . . . and, lo, we bring into

bondage our sons and our daughters to be servants, . . .

neither is it in our power to redeem them, for other men
have our lands and vineyards.&quot; In ancient Greece we find

similar examples of the evil effects of usury, and a law of

bankruptcy resting on slavery. In Athens about the time

of Solon s legislation (594 B.C.) the bulk of the population,
who had originally been small proprietors or metayers,
became gradually indebted to the rich to such an extent

that they were practically slaves. Those who still kept
their property nominally were in the position of Irish

cottiers : they owed more than they could pay, and stone

pillars erected on their land showed the amount of the

debts and the names of the lenders. Usury had given all

the power of the state to a small plutocracy. The remedy
which Solon adopted was of a kind that we are accustomed

to consider as purely modern. In the first place, it is true

that according to ancient practice he proclaimed a general

seisachtheia, or shaking off of burdens : he cancelled all the

debts made on the security of the land or the person of the

debtor. This measure alone would, however, have been of

little service, had he not at the same time enacted that

henceforth no loans could be made on the bodily security
of the debtor, and the creditor was confined to a share of

the property. The consequence of this simple but effective

reform was that Athens was never again disturbed by the

agitation of insolvent debtors. Solon left the rate of

interest to be determined by free contract, and sometimes
the rate was exceedingly high, but none of the evils so

generally prevalent in antiquity were experienced.
When we turn to Rome, we find exactly the same diffi

culties arising, but they were never successfully met. As in

Athens in early times, the mass of the psople were yeomen,
living on their own small estates, and in time they became

hopelessly in debt. Accordingly the legislation of the
XII. Tables, about 500 B.C., was intended to strike at

the evil by providing a maximum rate of interest. Un
fortunately, however, no alteration was made in the law
of debt, and the attempt to regulate the rate of interest

utterly failed. In the course of two or three centuries

the small free farmers were utterly destroyed. By the

pressure of war and taxes they were all driven into debt,

and debt ended practically, if not technically, in slavery.

It would be difficult to over-estimate the importance of the

influence of usury on the social and economic history of the

Roman republic. In the provinces the evils of the system
reached a much greater height. In 84 B.C. the war tax

imposed by Sulla on the province of Asia was at first

advanced by Roman capitalists, and rose within fourteen

years to six times its original amount. It is interesting

to observe that the old law of debt was not really abolished

until the dictatorship of Julius Caesar, who practically

adopted the legislation of Solon more than five centuries

before
;
but it was too late then to save the middle ckss.

About this time the rate of interest on first-class security

in the city of Rome was only about 4 per cent., whilst in

the provinces from 25 to 50 per cent, were rates often

exacted. Justinian made the accumulation of arrears

(anatocismus) illegal and fixed the rate at 6 per cent.,

except for mercantile loans, in which the rate received

was 8 per cent. On the whole it was truly said of usury

during the republic and early years of the empire :

&quot; Sed
vetus urbi fenebre malum et seditionum discordiarumque
creberrima causa.&quot; Even when it came to be authorized

by Roman law under certain restrictions, it was still looked

upon as a pernicious crime.
&quot; Cicero mentions that Cato,

being asked what he thought of usury, made no other

answer to the question than by asking the person who

spoke to him what he thought of murder.&quot;

It was only natural, considering the evils produced by
usury in ancient Greece and Rome, that philosophers should

have tried to give an a priori explanation of these abuses.

The opinion of Aristotle on the barrenness of money be

came proverbial, and was quoted with approval throughout
the Middle Ages. This condemnation by the moralists

was enforced by the fathers of the church on the conversion

of the empire to Christianity. They held usury up to

detestation, and practically made no distinction between

interest on equitable moderate terms and what we now
term usurious exactions. 1 The consequence of the con

demnation of usury by the church was to throw all the

dealing in money in the early Middle Ages into the hands

of the Jews. A full account of the mode in which this traffic

was conducted in England is given by Madox in chapter
vii. of his History of the Exchequer (London, 1711). The
Jews were considered as deriving all their privileges from

the hand of the king, and every privilege was dearly bought.
There can be no doubt that they were subjected to most

arbitrary exactions. At the same time, however, their

dealings were nominally under the supervision of the Jews

exchequer, and a number of regulations were enforced,

partly with the view of protecting borrowers and partly
that the king might know how much his Jews could afford

to pay. It was probably mainly on account of this money-

lending that the Jews were so heartily detested and liable

to such gross ill-treatment by the people. A curious

illustration of this popular animosity is found in the

insertion of a clause in the charters granted by Henry III.

to Newcastle and Derby, forbidding any Jew to reside in

either place. Ultimately in 1290 the Jews were expelled
in a body from the kingdom under circumstances of great

barbarity, and were not allowed to return until the time

of Cromwell. Before the expulsion of the Jews, however,
in spite of canonical opposition, Christians had begun to

take interest openly; and one of the most interesting ex

amples of the adaptation of the dogmas of the Church of

1 For a popular account of the reasons given in support of the

canonical objections to usury, and of the modifications and exceptions
admitted in some quarters, see W. Cunningham s Usury.
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Rome to the social and economic environment is found in

the growth of the recognized exceptions to usury. In this

respect the canonical writers derived much assistance from
the later Roman law. Without entering into technicalities,
it nray be said generally that an attempt was made to

distinguish between usury, in the modern sense of unjust

exaction, and interest on capital. Unfortunately, however,
the modifications which were really admitted were not

openly and avowedly made by a direct change in the

statutes, but for the most part they were effected (as so

many early reforms) under the cover of ingenious legal
fictions. One of the most curious and instructive results

of this treatment has been well brought out by Walter
Ross in the introduction to his Lectures on the Law of
Scotland (1793). He shows, in a very remarkable manner
and at considerable length, that &quot;

to the devices fallen upon
to defeat those laws

(i.e., against usury) the greatest part
of the deeds now in use both in England and Scotland

owe their original forms &quot;

(vol. i. p. 4). One of the

consequences of this indirect method of reforming the law
was that in some cases the evil was much exaggerated.
&quot;The

judges,&quot; says Ross, &quot;could not award interest for

the money ;
that would have been contrary to law, a

moral evil, and an oppression of the debtor
; but, upon

the idea of damages and the failure of the debtor in per

formance, they unmercifully decreed for double the sum
borrowed.&quot; He may well remark that imagination itself

is incapable of conceiving a higher degree of inconsist

ency in the affairs of men (compare Blackstone, vol. iii.

pp. 434, 435).
In the limits assigned to this article it is impossible to

enter further into the history of the question, but an attempt

may be made to summarize the principal results so far as

they bear upon the old controversy, which has again been
revived in some quarters, as to the proper relation of law
to usury and interest. (1) The opinion of Bentham that

the attempt directly to suppress usury (in the modern

sense) will only increase the evil is abundantly verified.

Mere prohibition under penalties will practically lead to

an additional charge as security against risk. The evils

must be partly met by the general principles applicable to

all contracts (the fitness of the contracting parties, &c.)
and partly by provisions for bankruptcy. Peculiar forms
of the evil, such as mortgaging to excessive amounts in

countries largely occupied by peasant proprietors, may be

met by particular measures, as, for example, by forbidding
the accumulation of arrears. (2) The attempt to control

interest in the commercial sense is both useless and harm
ful. It is certain to be met by fictitious devices which at

the best will cause needless inconvenience to the contract

ing parties ;
restraints will be placed on the natural flow

of capital, and industry will suffer. (3) In the progress of

society borrowing for commercial purposes has gradually
become of overwhelming importance compared with borrow

ing for purposes of necessity, as in earlier times. By far

the greater part of the interest now paid in the civilized

world is, in the language of the English economists, only a

fair reward for risk of loss and for management of capital,
and a necessary stimulus to saving.

For information upon the modern legislation affecting
the subject, see INTEREST and PLEDGE.

On the increasing share of the products of industry given to
labour compared with capital, compare Leroy-Beaulieu s Reparti
tion des Richesses (1880), and E. Atkinson s Distribution of Products

(1885) and Margin of Profits. (J. S. Nt.)

Plate II. UTAH, a Territory of the United States, bounded on
the N. by Idaho and Wyoming, on the E. by Colorado,
on the S. by Arizona, and on the W. by Nevada. The
eastern boundary coincides with 109 and the western
with 114 W. long. The southern boundary is the 37th

parallel of latitude
;
the northern is on the 42d parallel

between the meridians of 114 and 111, while east of the
latter meridian it follows the 41st parallel. The area of
Utah is 84,970 square miles.

The surface is greatly diversified, containing high moun- Physical

tains, broad arid valleys, and desert plateaus. Near the features,

middle of the northern boundary the Wahsatch Mountains
enter the Territory, and they extend southward along its

middle line, finally degenerating into plateaus whose eleva
tion diminishes southward. This is the principal moun
tain range of the Territory, and its position marks the

highest land, from which, as a watershed, the streams flow
off eastward and westward, the former to the Colorado of
the West, the latter to sink in the Great Basin. East
ward from the Wahsatch, along the northern boundary of

Utah, stretches a broad, massive range, known as the
Uintah. These mountains are exceptional in that their
trend is east and west, i.e., nearly at right angles to the
other uplifts of the Rocky Mountain system. South of

this range and east of the Wahsatch is a region of pla
teaus, horizontal or but slightly inclined, and receding step
by step from the high mountains. In this region all the
streams flow in canons carved in the nearly horizontal
sandstones and limestones, to depths ranging from a few
hundreds to several thousands of feet. West of the Wah
satch stretches the Great Basin, a region having no outlet

to the sea. Its surface presents an alternation of broad
desert valleys and narrow abrupt mountain ranges, rising

sharply from the valleys. The mean elevation of the Terri

tory is 6100 feet. The lowest portion is near the southern

border, where it is less than 3000 feet above the sea;
but, on the other hand, many mountain summits exceed

13,000 feet in height. Of the principal peaks may be
mentioned Mount Nebo (11,680 feet) in the Wahsatch

Range, and Gilberts Peak (13,987), La Motte (12,892),
and Burro (12,834) in the Uintah Range. The principal
stream of eastern Utah is the Colorado of the West. This
is formed by the junction of Green river, which rises in

the Wind River Mountains of Wyoming, and the Grand,
whose sources are in the snow-fields upon Long s Peak in

Colorado. The Green and the Colorado receive numerous
branches from the Uintah and Wahsatch Ranges, among
them the Uintah, Price, Fremont, San Rafael, and Virgin.
With the exception of the first-named, all these streams
have their courses far below the general surface, in the

characteristic canons of this strange region. In western
Utah the climate is very arid, and, consequently, there are

few living streams. The Great Basin, of which this region
forms a part, consists of a large number of basins, differing

greatly in magnitude. In each of these the waters from
the surrounding mountains sink or collect in a lake, which,

having no outlet, rises or falls with the excess of supply
or evaporation. The largest of these basins is that of

Great Salt Lake, which stretches along the western base of

the Wahsatch Range. The lowest part of this valley is

occupied by the lake, into which drain the rivers from the

western slope of the mountains, the chief being the Bear,

Weber, and Ogden, while the Provo, Spanish Fork, and
American Fork contribute to it through Utah Lake and
the river Jordan. In former geologic times Great Salt

Lake had an extent vastly greater than at present, as is

evidenced by the well-marked shore-lines upon the moun
tains around and within its basin. These shore lines have

an altitude nearly 1000 feet higher than the present level

of the lake. This higher stage, which has been named
Lake Bonneville, was reduced to its present stage primarily

by the formation of an outlet at the northern end of Cache

valley, by which its waters flowed off through Snake and

Columbia rivers to the Pacific, and secondarily by the

excess of evaporation over supply. Since the settlement
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of the country, the surface of the lake rose, so that from

an area of 1700 square miles in 1849 it had expanded in

1870 to about 2360. But in more recent years it has

been slowly receding. Together with these general move

ments, slight oscillations with the changes of season are

constantly going on. As Great Salt Lake has no outlet

save evaporation, its water contains a large amount of

saline matter in solution. The proportion varies inversely
with the varying height of the water in the lake, ranging
from 14 8 to 2 2 4 per cent, by weight. The only other

bodies of water of considerable magnitude are Bear and

Utah Lakes, both fresh and both tributary to Great Salt

Lake. Besides the tributaries to Great Salt Lake, the

only other stream of importance west of the Wahsatch
is the Sevier, which, rising in the plateaus south of the

Wahsatch, passes by a circuitous route into the deserts

to the west, where it sinks. Formerly it flowed into

Sevier Lake, whence its waters were evaporated, but the

extensive use of the river for irrigation has caused the

lake to disappear.

Geology. The Wahsatch Range is in general terms a great mono-
clinal uplift, although in detail it is a complicated system
of uplifts and faults. The general dip of the beds is to

wards the east, while the fractured edges face the Great

Basin. The core of the range is composed of Archaean

rocks, while sedimentary beds, as high as the Jurassic, are

found upon its eastern flank. The Uintah Range is a

broad anticlinal, surmounted by rocks of the Carboniferous

age, with more recent formations lying upon its north and
south flanks. The rocks of the plateau region are almost

entirely sedimentary and lie horizontally, or nearly so.

The ranges of the Great Basin are of diversified character,
a large proportion of them being monoclinal uplifts, expos

ing the Archaean rocks, with sedimentaries tilted upon their

slopes. The valleys have in all cases a floor of Quaternary

deposits, which effectually cover the rock formations that

underlie them.

The animal and vegetable life presents variety corre

sponding with that of the topography. Upon the moun
tains and high plateaus are forests of Coniferse, with groves
of aspen skirting them at their lower limit. Here are

found bears of different species, the mule deer, and occa

sionally the elk (wapiti) and the antelope. Upon the lower

plateaus and in the desert valleys of the Great Basin

life is not abundant. Pinon pine and cedar, Artemisia,

cacti, and yucca characterize the vegetation ;
while of

animals there are few except the coyote, prairie dog, rattle

snake, and scorpion.
The settled portion of Utah lies mainly along the western

base of the Wahsatch and in the valleys of that range,

particularly in the northern part of the Territory. There
are also considerable settlements near the southern bound

ary, in the valleys of the Virgin river. The population
numbered 143,963 in 1880, showing an increase of 65 8

per cent, since 1870. The population is at present (1888)
probably not far from 175,000. In 1850 the total was

only 11,380 ;
in 1860 it had risen to 40,273, and in 1870

to 86,786. Probably four-fifths of the population are

adherents of the &quot;Church of Jesus Christ of Latter Day
Saints&quot; or Mormons, as they are popularly designated
(see MORMONISM). This proportion is steadily diminish

ing as the mining industries, the manufactures, and trans

portation increase, thus bringing in a constantly-increasing
&quot; Gentile

&quot;

element. Of the aggregate population males
are decidedly in excess of females: in 1880 there were
100 of the former to 93 of the latter, showing that poly
gamy was not generally practised. The proportion of

foreign-born inhabitants is exceptionally large: in 1880
there were 44 foreign-born to 100 natives, i.e., nearly one-
third of the population were immigrants. Of this foreign

Fauna
aiid

flora.

Popula-
tioa

element there came from England, 19,654; Denmark,
7791; Sweden, 3750; Scotland, 3201; Wales, 2390;
Ireland, 1321; Norway, 1214; Switzerland, 1040; Ger

many, 885. Thus England supplies nearly one-half and
Denmark nearly one -fifth, while Germany and Ireland,

which furnish the great bulk of the immigrants to the

United States at large, are but feebly represented among
the Mormons.

Utah is divided into twenty-four counties, enumerated,
with their population in 1880, in the subjoined table.

County.
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numerous short branches in the mountains, making a total length [

of 876 miles in operation at the close of 1885.

Adminis- The executive is administered by a governor and a secretary, ap-
tration. pointed by the president of the United States, and by a treasurer,

nominated by the governor. There is a legislature, the members
of which are chosen by the people. The judiciary consists of a

chief justice and two associate justices, together with a United
States district attorney and a marshal, all appointed by the pre
sident of the United States. The Territory has no debt. The
taxable property was assessed in 1885 at $34,821,957. The rate

of taxation was $1
-20 per $100. One-fourth of the sum raised is

for the support of common schools.

Recent While in some respects the influence of the Mormon Church

legisla- upon its communicants is for good, in promoting industry, eco-

tion. nomy, and sobriety, there are other features of it which are not

only objectionable but dangerous. Polygamy is but an incident of

the system, and the only objectionable one which can be success

fully combated. The all-powerful influence of the church in things

temporal as well as in things spiritual is a dangerous feature, and
one which can only be corrected by slow-moving social influences.

For many years Congress has been trying to frame legislation which
would destroy polygamy in Utah, but until recently the action of

the courts was frustrated and the laws nullified by the power of

the Mormon Church. All elective offices were filled by Mormons.
Juries were necessarily made up mainly of Mormons, whose obliga
tions to the church were superior to any Gentile oath. The Ed
munds Bill, passed in 1882, was the first efficient piece of legisla
tion. This measure declared all elective offices vacant, and consti

tuted a commission to oversee elections and appoint the judges
and other officers of election. It disfranchised all polygamists. It

annulled the action of the Territorial legislature in extending the

ballot to women. It disqualified from service on juries all who
accepted the dogmas of the Mormon Church regarding polygamy.
Under the operation of this Act the leading polygamists have either

been sent to jail or have gone into hiding. A bill of a still more
drastic nature was passed by Congress in 1887. It annulled all Acts
of the Territorial legislature designed in the remotest degree for

the protection of polygamy. It provided that in trials for poly
gamy the wife may be a competent witness, that every marriage
ceremony shall be made a matter of public record, and that all

illegitimate children shall be disinherited. It annulled all Acts
of the legislature incorporating and continuing the charters of the

I
,

Mormon Church and of the Perpetual Emigration Fund Co., and
confiscated their property, with the exception of the church build

ings and parsonages, devoting it to the support of common schools
in the Territory.

History. The area of Utah was acquired by the United States from Mexico
in 1848, under the provisions of the treaty of Guadelupe Hidalgo.
It was organized as a Territory in 1850, and at that time it com
prised all the country lying between the eastern boundary of Cali

fornia and the western border of the Great Plains. The subsequent
creation of Nevada, Colorado, and Wyoming reduced it to its

present limits. In 1847 the Mormons, under the leadership of

Brigham Young, had commenced to make settlements in Salt

Lake valley, and they rapidly extended themselves over the fertile

valleys of the Territory. Prior to the advent of railroads very few
Gentiles settled in Utah

;
but in recent years, as this once remote

region has become easily accessible, the Gentile element has greatly
increased. For further details of the history of the Territory, see

MORMONS. (II. G*.)

UTICA
(
Irt

/o/), an ancient Phoenician colony in Africa

near the mouth of the Bagradas (Majerda), about 20 miles

north-west of Carthage. The site, which is still covered

with ruins, including those of a vast amphitheatre, lies on
a hill which is now 8 or 10 miles from the coast, but in

ancient times a bay ran close up to the city, and the

remains of quays can still be traced. Founded 1101 B.C.

(see vol. xviii. p. 806), Utica was nearly three centuries

older than Carthage. The two cities were generally allies;

but Utica, jealous of its neighbour, sometimes acted inde

pendently, and in the Third Punic War it made a separate

peace with Rome, and reaped the fruits of the destruction

of the greater Punic city, becoming the emporium of Roman
trade and the capital of the province, till Carthage was re

built by Caesar in 44 B.C. It was here that the younger
Cato killed himself. Utica received the Roman civitas from

Augustus, was made a colony by Hadrian, and received the

jus Italicum from Septimius Severus. The city was finally

destroyed by the Arabs.

The name of Utica is probably Phoenician, and is generally taken
to stand for HpTlJJ, the &quot;old&quot; city, perhaps as distinguished from

Carthage, the &quot; new city.
&quot;

Olshausen, however, suggests the form
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(&quot;colony&quot;). The ruins at Bu Shatir were identified with
Utica by Shaw. For plans and a reconstruction, see Daux, Emporia
Phenicicns, and atlas to Tissot, Geoy. Prov. Horn. cCAfrique (1888).

UTICA, a city of Oneida county, New York, United
States, about 1 80 miles north-north-west from New York
City, is situated on the south bank of the Mohawk, about
400 feet above sea-level. The site of the city has a gentle
slope towards the river. The surrounding country i.s

thickly settled, the principal industries being the manu
facture of cotton, woollen, and iron goods, the production
of butter and cheese, and the raising of hops. Utica is

the chief market for cheese in the United States. The city
is touched by five railroads, the New York Central and
Hudson River

;
New York, Ontario, and Western

; Rome,
Watertown, and Ogdensburg ; Delaware, Lackawanna, and
Western

;
and New York, West Shore, and Buffalo; and by

the Erie Canal. The city is irregularly built. Of the

manufacturing industries, which are varied, the most im

portant is that of clothing, and next to it is that of boots
and shoes. One of the State lunatic asylums is in Utica.
The population of the city in 1880 was 33,914, an increase

in ten years of less than 12 per cent., and in 1887 it was
estimated at 40,000.
The first settlement at Utica was made near the middle of the 18th

century. In 1798 the village was incorporated, and it received a

city charter in 1832.

UTILITARIANISM. See ETHICS, vol. viii. pp. 605-7.

UTRECHT, a province of Holland, bounded north by
North Holland and the Zuyder Zee, east by Guelderland,
south by Guelderland and South Holland, and west by
South Holland, has an area of 534 square miles and a

population (1886) of 212,454. It belongs chiefly to the

basin of the Rhine : the Neder Rijn, which skirts its

southern border, after sending off the Kromme Rijn at

Wijk, becomes the Lek, and the Kromme Rijn, in its

turn, after sending off the Yecht at Utrecht to the Zuyder

Zee, assumes the name of the Oude Rijn. The north

eastern portion of the province is drained by the Eem,
which falls into the Zuyder Zee. In the west the province
is flat and in many places below sea-level

;
towards the

east, where the Veluwe begins, it is more undulating, and

at Zeist reaches a height of 164 feet. The more produc
tive region is in the west

;
towards the east the soil be

comes sandy and heath-clad. Nearly half (46 5 per cent.)

of the total area is under grass ;
the chief agricultural pro

ducts are corn (buckwheat) and tobacco; bee-keeping is

extensively carried on in the east, and there is a bee

market at Veenendaal. The province is traversed by rail

ways to Amsterdam, Rotterdam, Leyden, and The Hague,

Bois-le-duc, Arnheim, Zutphen, and Zwolle, all converging
in Utrecht; it is also amply provided with navigable

water-ways. Of the total population 62 per cent, are re

turned as Protestant, 37 per cent, as Roman Catholic, and

1 as Jewish. Besides UTKECHT (see below), the capital,

only one other town, Amersfoort, has a population exceed

ing 5000 (15,178 in 1887); but in density of population

Utrecht ranks third among the provinces of Holland.

UTRECHT, capital of the above province, 22 miles by
rail south-south-east from Amsterdam, 38 north-east from

Rotterdam, and 35 nearly west from Arnheim, is situated

at the point where the Kromme Rijn bifurcates into the

Vecht and the Oude Rijn. The town is traversed by two

canals or arms of the river, which are crossed by numerous

bridges ;
it is surrounded by strong forts and strategically

covers Amsterdam, though its old ramparts were de

molished in 1830 and have given place to shady promen
ades. The streets are more regular, the squares more

spacious, and the canals fewer than in most Dutch towns.

Of its twenty churches the most important is the old

cathedral of St Martin, a large Gothic building erected in

1254-67, on the site of the original structure founded by
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St Willibrord about 720 and completed by Bishop Adelbold

about 1015. Only the choir, transept, and western tower

(338 feet) now remain, the nave having been blown down by

a violent hurricane (1st August 1674) ;
the interior (30 feet

Plan of Utrecht.

wide and 115 feet in height) has been clumsily fitted up
with pews and galleries for Protestant worship, so that the

effect of its eighteen slender columns is almost entirely

lost. On the south side are fine Gothic cloisters, adjoining
which are the plain buildings of the university, founded in

1634 (with 41 professors and nearly 600 students); con

nected with the university are a valuable library (150,000

volumes), a museum of natural history, physical and
chemical laboratories, a botanic garden, and an observa

tory. The town-hall (built in 1830) and the Museum
Kunstliefde have small collections of pictures and other

objects of art, and the archiepiscopal museum, opened in

1872, also contains excellent examples of the sacred art of

the Netherlands. Among other buildings of interest may
be mentioned the royal mint, and the Paushuizen

(&quot;pope s

house
&quot;),

built by Adrian Floriszoon Boeyens, afterwards

Pope Adrian VI., a native of Utrecht, in 1517. Utrecht
has excellent schools and several literary and scientific

societies, besides barracks, a large military hospital, and
a veterinary school. The most important industrial estab

lishments are cigar-factories, manufactories of chemicals

and earthenware, and brass-foundries. There is an active

trade in the produce of the manufactures, and also in

corn, cattle, butter, and cheese. To the east of the town
is the Maliebaan or Mall, a triple avenue of trees about
half a mile in length. The population of Utrecht in 1876
was 66,106, and in 1887 it was 79,166.

Utrecht (&quot;Oucle Trecht
&quot;

or &quot;old ford&quot;), the Trajectum ad Rhe-
num of the Itinerary of Antoninus, was known as Wiltaburg by
the Frisians and Franks. Dagobert, king of the East Franks, built
a chapel here in 630, and under St Willibrord Utrecht in 696 be
came an episcopal see. The bishops rose to great power during
the Middle Ages, and the city was frequently an imperial residence.
Conrad II. (1039) and Henry V. (1125) both died at Utrecht, and
their hearts were buried in the crypt of the cathedral. The city was
handed over to Charles V. by Bishop Henry in 1527. The first

confederation of the Dutch provinces was formed in Utrecht in
1579. The celebrated peace of Utrecht between France and Great
Britain, Savoy, Portugal, Prussia, and the states of Holland was
concluded here on llth April 1713. Utrecht has since 1723 been
the headquarters of the JANSENISTS (q.v.).

UTRERA, a town of Spain, in the province of Seville,

18 miles to the south-south-east of that city, on the rail

way to Jerez and Cadiz, at the junction for Moron and

Osuna, lies about 8 miles from the left bank of the Guadal

quivir, in a pleasant valley between two gentle undulations

of the foot-hills of the southern sierra. It has no buildings

of special interest; the principal church, which is large

and prominent, is Gothic in style and dates chiefly from

the 15th century, but some of its most conspicuous features

belong to the 17th. The place enjoys considerable pro

sperity, due mainly to the fertility of the surrounding dis

trict, which produces large quantities of corn, and also fruit

of various sorts, oil, and wine. The uncultivated &quot; dehesas &quot;

skirting the Guadalquivir support large numbers of sheep
and brood mares, and are famous throughout Spain for the

bulls they send to the bull-ring. Many of the inhabitants

are enterprising landowners or large farmers, and pursue

highly enlightened methods of agriculture. An important
fair is held at Utrera in September. The population with

in the municipal limits in 1877 was 15,093.

Utrera was of some importance during the Mohammedan period
and has the remains of a Moorish castle. It was taken by St

Ferdinand, but did not finally become subject to the sovereigns of

Castile until the reign of Alphonso XL (1340).

UXBRIDGE, an ancient borough and market town of

Middlesex, England, is pleasantly situated on the Colne

and Frayswater, on the Grand Junction Canal, and on a

branch of the Great Western Railway, 15| miles west of

London. The principal street is spacious and contains a

number of good shops, but the streets leading off it are

narrow and tortuous. The suburbs have of late greatly
increased. The Colne is crossed by a brick bridge of five

arches. The principal public buildings are the church of

St Margaret in the Perpendicular style, consisting of nave,

aisles, and low embattled tower, the town-hall (1836), and

the cottage hospital. There are a large number of charities.

On the banks of the Colne are several flour-mills. The
town possesses several breweries and an iron-foundry. By
the Grand Junction Canal, near which there are several

saw-mills, a considerable trade is carried on in timber,

slates, and coal. The town is governed by a local board of

eighteen members. The population of the urban sanitary

district (area 496 acres) was 7497 in 1871 and 7669 in

1881.

Uxbridge was one of the small boroughs originated by Alfred the

Great. It is not mentioned in Domesday. For a long period it

was of considerable importance as a frontier town, and latterly

possessed a regular garrison. At Uxbridge negotiations were begun,
on 30th January 1645, between the commissioners of Charles I.

and the Parliament, but were broken off on 22d February. In

1647 the Parliamentary forces had for some time their headquarters
in the town. It remained a garrison town until 1689. It obtained

the grant of a market from Henry II. Until the close of the 17th

century it was governed by bailiffs.

UZ. The &quot; land of Uz &quot;

(py pK) is best known as the

scene of the story of Job. Job seems to be represented as

living in the country east of Palestine and not far from

Edom, to which his friend Eliphaz the Temanite belonged.
In Lam. iv. 21 the Edomites appear as in possession of

the land of Uz, while in Gen. xxxvi. 28 Uz is one of the

pre-Edomite inhabitants of Seir. On the other hand, in

Gen. x. 23 and xxii. 21 Uz (or Huz) is Aramsean. Fin

ally in Jer. xxv. 20 &quot; the kings of the land of Uz &quot;

appear
in a clause, absent from the LXX., which seems to be a

gloss on the preceding clause, and so to refer to Arabs.

Mediaeval tradition places the home of Job in the Hauran

(see Wetzstein in Delitzsch, lob), but it is doubtful whether

all the Biblical references can apply to one district. The

Septuagint forms from Uz the adjective AWTins, which

points to a pronunciation Aus = Arabic Aud, the name of

a god whose worship was widely spread and might there

fore be readily borne by tribes or attached to districts in

several regions.
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V
Vis

our twenty-second letter
;

it represents the voiced

labio-dental to which. F corresponds as the voiceless

sound. It has been shown under U that these two

symbols were originally one, and that their differentia

tion took place for convenience of writing only. But it

was afterwards put to a good use, although not quite the

natural one. It would have been better, while retaining
u for the vowel, to have used v for the corresponding
labial consonant, which is actually denoted by w. The
difference of u and to is simply that of vowel and con

sonant : for u there is a sufficient opening of the lips to

allow the voice to pass through without friction
;
but for

w the aperture is so much closed, by bringing together
either the inner edges of the lips (as in England) or the

outer edges (as in some parts of Germany), that there is an
audible amount of friction as the voice passes. The organs

employed are the lips only in each case, whereas for v the

upper teeth and the lower lip are the factors of the sound.

The symbol v does not occur in the oldest of our texts
;

it is represented by/,
as in

&quot;heofon,&quot; &quot;ofer,&quot;
&quot;hlaford&quot;

(lord). The / generally is voiced when medial, but voice

less when initial. This absence of two symbols for the

corresponding pairs of fricative consonants has been noted

already in the use of d (or ]?)
for both th and dh (see under

T) ;
s also did duty, as it often does still, for both s and

.?. In Middle English u appears commonly for v. The
introduction of v into English writing is due to French
scribes

;
as a matter of fact almost all the words which

begin with v are of French origin.
It is tolerably certain that in Latin v represented the

labial and not the labio-dental consonant. The arguments
in favour of this view are singly not very important, but

they are fairly numerous. The interchange of the u and
v sounds, as in &quot;

genua
&quot; and

&quot;genva,&quot;

&quot;

solvo&quot; and &quot;

soluo,&quot;

&amp;lt;fcc.,
is most easily explained on the hypothesis that v = iv

;

so are the loss of v, as in
&quot;audi(v)i,&quot; &quot;ama(ve)ram,&quot; &c.,

and the retention of o after v in words like &quot;cervos&quot;

(whereas in other combinations o sank to u), because &quot;

cer-

woos &quot; would have been a more inconvenient combination

than &quot;cervoos.&quot; Again, the name of the letter should

have been
&quot;ev,&quot;

not
&quot;ve,&quot;

like all other fricative sounds,

&quot;ef,&quot; &quot;el,&quot; &quot;es,&quot; &c.; but in explosives &quot;be,&quot; &quot;de,&quot; &quot;pe,&quot;

&quot;te,&quot;
with the vowel folloiviny. There is no reason why

this should not have been the case if v were really our v,

a labio-dental
;
but if it was iv the name &quot;ew&quot; was prac

tically impossible, because the 10 would have been inaudible;
therefore it went over to the other class of names. To
these arguments may be added others drawn from trans

literation. Mr A. J. Ellis (E. E. P., ii. p. 513) agrees
that Latin v cannot have been our labio-dental, but he

thinks it probable that it was the South-German w, which

differs from the North-German ID (our v, labio-dental) in

the manner described above, with some other points of

difference. His chief ground is that it is hard to imagine
w producing v except through an intermediate labial of the

North-German kind. There is something in this argu
ment. In any case the difference between these two
zo-sounds is slight compared with the difference between
either of them and the labio-dental v. At what time the

labial passed into the labio-dental of the Romance lan

guages is uncertain. We can fix limits of time before

which the change must have taken place : e.f?., it must
have been before the time when the Romanized Gauls,

trying to pronounce the Teutonic w in &quot;werra,&quot; &quot;ward,&quot;

Arc., produced &quot;guerra,&quot; &quot;guard,&quot;
&,c. If their v had

Rela-

tions of

sma11

grease oi

horse.

then had the w-sound there would have been no difficulty
in producing the same sound in Teutonic words.

In the Roman system of numerals V stands for five.

The reason is uncertain. The old view that it represents
half ten (X), as D (500) represents half a thousand (M,
originally &amp;lt;D),

has no very high degree of probability. It

is perhaps as likely that I., II., III., IIII., denoted the

uplifted fingers used in counting, and that V denoted the
whole hand with the thumb on one side and the four

fingers together on the other.

_

VACCINATION (from Lat. vacca, a cow), the name
given in France to the Jennerian practice of cowpoxing,
shortly after the practice began in England (1799). The

procedure was based almost exactly on the earlier practice
of inoculating the smallpox, the matter being inserted

under the skin of the arm by a lancet point ;
also the

continuance of the same stock from arm to arm through
a series of cases was an idea taken from some of the more
adroit variolators. To replace smallpox inoculation by
cowpox inoculation under certain specified circumstances
was Jenner s tentative project. The history of the intro

duction of cowpoxing, given in the article JENNER (vol.

xiii. p. 623), is here supplemented from the point of view
of historical criticism.

It is right to say that the views expressed in the

present article diverge in many points from the opinions

generally received among medical men, and must be re

garded not as the exposition of established and undisputed

doctrine, but as the outcome of an independent and

laborious research.

Jenner s originality consisted in boldly designating cow- Jenner.

pox as variolas. vaccines, or smallpox of the cow, and in

tracing cowpox itself back to the grease of the horse s

hocks. The latter contention was at length set aside by

practical men as a crude fancy ;
the former designation

is just as arbitrary and untenable. It was elaborately

shown by Pearson in 1802, and has often been confirmed

by subsequent writers, that the vesicle of inoculated cow-

pox, even while it remains a vesicle, is quite unlike a

single pustule of smallpox. But it is only for the vesicular

stage of cowpox that there is even an allegation of likeness

to variola
;
the vesicle of natural or unmodified cowpox is

only the stage of the disease before it becomes an ulcer,

either inflammatory or indurated. Inoculated horse grease

has the same vesicular stage ;
and so also has the venereal

pox when it is inoculated experimentally on the skin. 1

These three very different infections have the same kind of

vesicle, in every case unlike a smallpox pustule, and the

same natural termination in a phagedenic or indurated sore.

Jenner s originality in starting vaccination in practice

is for the most part misunderstood. When he published

his Inquiry in June 1798, he had twice succeeded in

raising vaccine vesicles by experiment, the first time in

1796 with matter from a milker s accidental sore, and

the second time in March 1798 with matter direct from

the cow. The first experiment was not carried beyond
one remove from the cow

;
the second was carried to the

fifth remove, when the succession failed. A third ex

periment, in the summer of 1798, failed from the outset;

and his fourth and last experiment, in November-December

1798, led to nothing but extensive phagedenic ulceration

in two cases out of six vaccinated.

1 See Ricord, Traite Complet, 1851, plate i. figs. 6 and 7 and ii. 7,

8, and 9 ;
also H. Lee, Afed. Chir. Trans., xliv. p. 238, 2d plate,

fig. 2.
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Histori- In this posture of affairs Woodville of the inoculation

cal
hospital, London, succeeded in January 1799 in starting

sources & success jon of arm-to-arm vaccinations from a London

cow, which were exceptionally free from the ulcerative

lymph, termination. From that source Jenner himself was sup

plied with lymph in February, while more than two

hundred practitioners both at home and abroad were sup

plied some three weeks later. There was a quarrel with

Woodville in due course, and an attempt to set up an

authentic Jennerian lymph independent of the London

stock. But the merits of this claim (which otherwise

rests on the vague evidence of Marshall) may be judged

of by the fact that Ring s application to Jenner in Sep
tember 1799 for genuine lymph was answered by the latter

with a supply of matter which was none other than Wood-

ville s own stock, after six months use in the country.

Woodville s stock was used all over the world down to

1836. By that time there were numerous complaints that

the lymph was degenerating, and a widespread feeling

that it was necessary to
&quot;go

back to the cow.&quot; Apart
from the numerous original cases of cowpox alleged to

have been found in Wiirtemberg, the first new authentic

source was the Passy cow of 1836. From the accidental

vesicles on the milker s hand Bousquet, the director of

vaccination in Paris, started a new stock, which partly

superseded Woodville s lymph hitherto in use in France.

In 1838 Estlin of Bristol, after several years vain en

deavours, heard of original cowpox in Jenner s own parish

of Berkeley (Gloucestershire), where the disease was so

far forgotten that the milkers were for several days un

aware that the vesicles on their hands had been contracted

from cows. Estlin s new geniture is one of the most fully

recorded in the history of vaccination. In the same year,

and the two following years (1838-41), Ceely of Aylesbury
found some half-dozen distinct occurrences of cowpox in

the dairy-farms of his district, and cultivated lymph from

them. His account of the natural history of cowpox in

the cow, and of the effects of primary lymph when inocu

lated on the human arm, is by far the most comprehensive
and candid that has ever been given ;

without it we should

hardly have understood the real nature of cowpox. Bous

quet, Estlin, and Ceely are the chief writers who have

authentically described the establishment of new stocks of

cowpox lymph since Woodville s original report of 1799.

There are numerous other references, less detailed, to

original cowpox in the cow, and to vaccinations therefrom,
in England, on the Continent, and in the United States

;

some of these came to light in the inquiry of the Epidemic-
logical Society in 1852. One of the best -known cases

of comparatively recent times is the Beaugency cow of

1866, which has been the source of much of the calf-lymph
of the Dutch, Belgian, and other vaccine &quot;farms.&quot; Another
French case occurred in the Gironde in November 1881,
and is described in the Bulletin of the Academy of Medi
cine (p. 17, 1882). In England the editors of the Veter

inarian inserted a notice in the number for August 1879,
making a request to their readers for lymph

&quot; from vesicles

on the teats of cows in cases of so-called natural
cowpox.&quot;

The only answer to it hitherto has been an intimation in

June 1880 that there was a case of cowpox at Halstead in

Essex, which was visited by Ceely and others and pro
nounced by the former to be of the nature of eczema. In
1876 the disease was found at a farm near Reykjavik in

Iceland, where it had never been seen before
;

it was of

the old type, producing sores on the milkers hands, and

causing much alarm by its unfamiliar character. 1

1

Cowpox of the original ulcerating type still occurs, but is now
hardly recognized as such. The inquiry into an outbreak of scarlet
fever in December 1885, traced to a dairy at Hendon (Middlesex),
elicited the fact that the inculpated cows, as well as seventy or eighty

The so-called calf lymph is as remote from the cow as Calf

ordinary humanized lymph ;
it differs from the latter lymph,

merely in the circumstance that the calf (on its shaven

belly) becomes the vaccinifer, instead of the child, and
that the cycle of the disease is very much abbreviated or

contracted in the calf : the vesicles are distended with

lymph about the fourth or fifth day, instead of the seventh

or eighth, and are almost unattended by areolar redness

and constitutional disturbance, the animal being able to

support fifty to a hundred or more vesicles without the

smallest inconvenience. On the child s arm the vesicles

after calf-lymph are slower in development than in the

calf, and are attended by areola, &c.

Under the influence of theory, &quot;vaccine&quot; lymph has been got Anoma-
frem two sources that have absolutely nothing to do with cowpox ;

lous

and, oddly enough, the matter from these sources lias been so sources

managed as to produce correct vesicles on the child s arm. One of vac-

source is the grease of the horse s hocks and the other is smallpox cine,

itself.

The grease of the horse was known to produce vesicles and sub- Grease

sequent ulcers on the hands almost indistinguishable from those of of the

accidental cowpox. There was also the tradition (which breaks horse.

down when tested by facts) that accidental infection with the grease
protected from smallpox. Jenner held that all

&quot;genuine&quot; cowpox
came from horse-grease ; and, after he had raised vaccine vesicles

on the arms of children by matter from the cow s teats, he proceeded
to try whether he could not raise the same kind of vesicle experi
mentally by matter once removed from the horse s hocks. The
experiment succeeded, just as the accident had done. The vesicle

(represented in plate 2 of the Inquiry) ulcerated, and the boy died
of what is vaguely termed a &quot;fever&quot; in one place and a &quot;con

tagious fever
&quot;

in another. The same kind of inconsequent logic

suggested the experiment of inoculating the matter of horse-grease
upon the skin of the cow s teats, the object being to prove the

identity of cowpox with the grease. That too succeeded in the
hands of Loy of Whitby. Loy also inoculated children with the
same matter, and raised vesicles on their arms, which were, of course,
the same as the accidental vesicles (compared to the blister raised

by a burn). Sacuo of Milan actually used the equine matter on a

large scale, instead of cowpox matter
;
and De Carro of Vienna

&quot;equinated&quot; many persons in that city with lymph sent him by
Sacco. Baron prints a memorandum of Jenner, dated 23d July
1813, relating to &quot;equine virus which I have been using from arm
to arm for these two months past, without observing the smallest
deviation in the progress and appearance of the pustules from those

produced by vaccine,&quot; and a second note, dated 17th May 1817, in

which Jenner says he &quot; took matter from Jane King (ecp.rine direct)
for the National Vaccine Establishment. The pustules beautifully
correct.&quot; This is not the place to enter upon the pathology of horse-

grease ; and, as a matter of fact, equiuatiou has not been much
practised on the whole. According to Jenner s own data, it was an
occasional constitutional disease of the horse s hocks in wet seasons,
which was communicable to the hands of men in the form of large
whitish vesicles, ending in corroding and painful open sores (see
the case reported to him by Fewster, op. cit., ed. 1800, p. 96).
The other anomalous source of &quot;vaccine &quot;is human smallpox. Human

Jenner having succeeded in passing off his doctrine that cowpox is small-

smallpox of the cow, it occurred to some persons about forty years pox.
after to prove the doctrine by experiment, the proof being to

variolate the cow on the udder. This Avas accomplished in 1838,
after much trouble, by Thiele in Kazan (Russia), who inoculated
several thousands of persons with the variolous matter passed
through the system of the cow.&quot; Within a few months of that

experiment, the same thing was attempted by Ceely of Ayleslmry,
who succeeded, after many failures, in raising a large variolous

pock, not on the udder of the cow, but on the mucous membrane
of the vulva. The first experiment with the matter of this pock
was undesigned ; his assistant pricked his hand with the lancet
which had just been dipped into the large pustule, and in due
course had an attack of smallpox. Ceely persevered with his

experiments (having meanwhile variolated another heifer at five

places on the vulva), and in due time so
&quot;managed&quot; his matter as

to produce vesicles on the human arm (without general eruption on
the skin), which were regarded at Cheltenham and other places as

at two other farms, were affected with what the dairymen called

&quot;cowpox&quot; (see Cameron, Trans. Epid. Soc., April 1886). A similar

outbreak in November 1887, involving 160 cows and 7 milkers at four
fnrms in Wiltshire, was clearly proved by Crookshank to be the his

torical cowpox of Jenner and Ceely, by the evidence of identity in the
sores on the cows teats and in the sores or vesicles on the milkers
hands or faces, and by the production of correct vaccine vesicles in

calves inoculated with lymph from a vesicle on the face of a milker

(Brit. Med. Journ., 17th December 1887 and 21st January 1888).
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on the whole better than the cowpox vesicle of the period. But
the real practical application of this idea was reserved for Badcock,
a dispensing chemist at Brighton. It does not appear that any
authentic or fully detailed account of Badcock s experiments lias

been published ;

l but he thus summarized the results some forty

years later (Pall Mall Gazette, Jan. 23, 1880): &quot;By careful and

repeated experiments 1 produced, by the inoculation of the cow
with smallpox, a benign lymph of a non - infectious and highly

protective character. My lymph has now been in use at Brighton
for forty years, and is at the present time the principal stock of

lymph employed there, being that exclusively used by the public
vaccinators.&quot; At Boston, U.S., the same kind of lymph was raised

and put in use in 1852. But at Attleborough, Mass., the same

experiment had in 1836 led to disaster. Smallpox was inoculated

on a cow s udder, and the product used to vaccinate about fifty

persons. The result was an epidemic of smallpox, a panic, and the

suspension of business. 2 On the face of it this method was simply
variolating the cow (on a mucous membrane if the hairless or shaven
skin failed) and inoculating the human subject with that curiously

disguised smallpox matter. However, it was thought necessary to

hold an experimental inquiry upon it, and in 1865 a commission
of the Lyons Society of Medicine reported that, &quot;in vaccinating
according to the method of Thiele and Ceely, we are merely practis

ing the old inoculation, rendered uniformly benign, it may be, by
the care taken to inoculate only the first product (T accident primitif),
but preserving for certain all its risks in respect to contagion.&quot;

3

A negative result was come to by Klein in 1879, in an inquiry for

the Local Government Board, wherein he had Ceely s cooperation.
In 1879 the Irish Local Government Board prevented the use of

similar variolous lymph by threatening to prosecute under the
Act making the inoculation of smallpox penal. Notwithstanding
the common sense of the case, and these experimental proofs, the
official view taken by the medical department in 1857, that Thiele,

Ceely, and Badcock had established the correctness of Jenner s

doctrine of variola; vaccinre, is still held very tenaciously by the

profession. It is too simple and attractive to be soon given up ;

but perhaps the best way to get rid of it is to state in plain terms
what cowpox itself really is.

Natural Although there is no difficulty in drawing up a complete
history natural history of cowpox, thanks to the laborious and

exact studies of Ceely, yet the attention has been so much
diverted to side issues that the facts to be stated in this

section will come before most readers with the aspect of

novelty. The other original authorities besides Ceely are

.Tenner himself, Pearson (who collected information by
circular in the months following Jenner s Inquiry], Bous-

quet (1836), Estlin (1838), and Crookshank (1888). The

Wiirtemberg inquiry, published by Hering (Stuttgart,

1839), is made up of very indifferently authenticated or

incomplete statements, which have not the same value
as the rest, and are at variance with them on the most
essential points.

Its ori- Cowpox as an infective disease arises in cow-houses here
gination. an(j there, and at wide intervals of time, out of a common

physiological or constitutional eruption of some particular

cow, usually a heifer in her first milk, very often in the

spring season or at some other crisis of the year or of the

animal s life-history. It never arises except in milch cows
;

it occurs nowhere in the cow but on the teats, or, by in

fection, on adjoining parts of the udder. All the characters

by which we know it distinctively as cowpox are associated

with the fact of milking, or with the inevitable traction

on teats that are the subject of an otherwise unimportant
eruption. The primary disorder, as Ceely describes it, is

an eruption of a few pimples, the size of a vetch or larger,
hard and solid at first, but at length slightly vesiculated on
the summit. It is only rarely that a series of events ensues

on this basis which constitute cowpox as we know it
; they

ensue in some one animal out of many in the same byre,
and years may elapse before the event happens again. The

pimples on the teats are made to bleed by what Ceely calls

&quot;the merciless manipulations of the milkers&quot;; the blood

forms crusts, which are dislodged every six hours
;
and

indurated ulcers form on the sites of the original pimples.

of cow-

pox

* See Hodgson, Brit. Med. Journ., 26th November 1881.
-

Jiost. Med. and Surf/. Journ., 1860, p. 77.
3 Vaccine et Variole, Paris, 1865, p. 101.

The process being thus made inveterate owing to the in- Its in

cessant interference of the milker s hands, it becomes com- fective

municable to the other cows. The milkers can usually
proper

point out some one cow in which the disease began ;
and

it spreads slowly through a byre, taking sometimes as long
as three months to go the round of all the animals. An
animal already infected at one or more places on its teats

may become infected at other places on the teats and body
of the udder, either by the traction of milking or by the
contact of parts when the cow is lying down.
The ulcers heal sometimes slowly, sometimes more

quickly ; they may heal under crusts, or as open sores
;

induration and rounding of the edges are distinctive, along
with much thickening of the base. The scars are also in

durated, rounded arid elevated at the edges, and smooth
or puckered on the surface

; they are often as large as a
walnut. It is not easy to see a vesicular stage of the
disease even in the cows infected from the initial spontane
ous case

;
and Ceely had for the most part to be content

with the coagulated matter of crusts to vaccinate with.

The process is, in fact, bound up from first to last in the
most intimate and essential manner with the operation of

milking. Cowpox
&quot; undisturbed by the milker s hands &quot;

has no existence in the originating cow ;
it is the persistent

irritation that makes it a pox. It is communicable, also,
to the hands of the milkers themselves, and by their filthy
hands to their faces. Jenner mentions a good many such

cases
;
Pearson has collected several

;
and Ceely gives three

in very full detail. As in the inoculated venereal pox, the Progress

infection proceeds for a time under the skin, making a (
tlie

bluish -white vesicle
;

it eats away the tissues round the

margin, where the fluid makes the skin bulge out into

the characteristic tumid ring. After the fourteenth day
the vesicle will have become an eschar, the average size of

a sixpenny piece, which comes away and leaves a sore.

The open sore is a regular part of the infection in the

milker s hand. Various regions of the face get infected

by contact from the hands : Jenner mentions the case of

&quot;a poor girl who produced an ulceration on her lip by
frequently holding her finger to her mouth to cool the

raging of a cowpox sore by blowing upon it&quot;;
another of

Jenner s cases had the sore on the wing of the nose
;
one

of Ceely s cases had an ulcer on the temple three-quarters
of an inch long ;

in a case observed by Crookshank there

was a very large vesicle and subsequent sore over the left

cheek-bone. The local infection is accompanied by con

stitutional disturbance, more or less severe, including head

ache, pains in the loins, vomiting, and sometimes delirium.

The axillary glands become painful, usually about the

fourth day, and remain hard for some time. Eruptions

occurred, but there is very little said about them.

As might have been expected, the effects of experimental Human -

infection with cowpox matter were the same as the ac- lzedcow

cidental. They are spoken of as the effects of
&quot;

primary
p&amp;lt;

lymph,&quot; that is to say, lymph direct from the cow s teats

or from the milker s sore hand, or in the earlier removes

from these sources. Jenner s experience of primary lymph
was very much the same as Bousquet s, Estlin s, and Ceely s

forty years later. Woodville s, on the other hand, was

exceptionally reassuring ;

4 had it not been so, it is not likely

that cowpoxing on the large scale would ever have survived

the initial discouragements entailed by the use of primary

lymph. The process on the child s arm was on the whole

the same as on the milker s hand, allowing for the more

deliberate mode of inoculation and for different texture of

the skin. The vesicle grew to a great size up to the four-

4 But Addington (On (he Inoculation of (he Cowpox, Birmingham,

1801), who got his lymph from Woodville, was not equally fortunate :

of eleven cases at the beginning of his series five ended in ulceration
,

after that the cases all ended in a &quot;dry scab.&quot;

XXIV. 4
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teenth day, and often became an ulcer, either excavated

under the crust or absolutely open. Estlin did not entirely

get rid of ulceration until after the twenty-ninth remove

from the cow. The constitutional disturbance was often

severe in infants : axillary tenderness and swelling were

somewhat constant, and eruptions were especially frequent

about the second to the fourth week, including macular

roseola, lichen, and pemphigoid bullae. At each successive

remove from the cow the cycle of the process became more

contracted, and the constitutional disturbance, cseteris pari-

bus, became less. Bousquet gives a plate which shows by

parallel series of figures the differences between the vesicles

of the old lymph (Woodville s, nearly forty years old) and

the lymph from the Passy cow. The new lymph induced

a process more protracted at every stage : the vesicle con

tinued to enlarge at the periphery for several days after

the common vaccine vesicle of the period would have

ceased to extend. It was not at its maximum until about

the end of the second week, and it then became an eschar

and a sore. Bousquet confesses that he first understood
&quot;

les frayeurs de Jenner
&quot; when he saw the ulcerative and

other effects of primary lymph. After a certain number

of removes from the cow the cycle became so contracted

that the vesicle was full at the eighth or ninth day ;
the

abbreviation of its life-history enabled it to heal without

ulcerating. It thus becomes the ordinary vaccine vesicle

a.s we know it, which heals under a scab, and leaves the

peculiar punctated scar of subcrustaceous repair. The

abbreviation or mitigation is effected by taking lymph
from each successive vaccinifer at as early a period as it

can be got, until the golden mean of safe vaccination,

namely, maturity at the eighth day, is reached. That

corresponds to Jenner s rule of taking the matter for vacci

nation before the areola appears ;
if the vesicle be emptied

after that period, the lymph from it is apt to cause ulcera

tion, or, as Ceely puts it, we have &quot;

all the inconveniences

of primary lymph.&quot;
It is thus clear that humanized cow-

pox might be easily cultivated back to its original type ;

and, as a matter of fact, it has sometimes been so culti

vated back by misadventure, with serious consequences to

the vaccinated.

The risks of vaccination may be divided into the risks

inherent in the cowpox infection and the risks contingent
to the puncture of the skin. Of the latter nothing special

requires to be said
;
the former will be discussed under

the five heads of (1) erysipelas, (2) jaundice, (3) skin

eruptions, (4) vaccinal ulcers, and (5) so-called vaccinal

syphilis.

(1) A slight degree of erysipelas was recognized by Jenner him
self, and even postulated by him, as part of the natural history of

cowpox in man
;
and it is so recognized by the more unbiased

writers of recent date. 1 The usual time for it corresponds to the

appearance of the areola (eighth or ninth day), that efflorescence

round the pock being normally a slight erysipelas. It may start,

however, from the puncture or scratch in the skin, after a day or

two s interval
;
but that form of it (the &quot;early erysipelas&quot; of German

writers) is much rarer than the erysipelas of the areola, or &quot;late

erysipelas.&quot; Primary lymph, or lymph in the first removes, is

most apt to excite an extensive and spreading areolar redness. In
the ordinary course of vaccination remote from the cow the intensity
of the superficial redness and deep infiltration would seem to de

pend mostly on the child s constitution, or on whatever concurrence
of circumstances serves to recall the &quot;inconveniences of primary
lymph.&quot; The registrar-general s tables of mortality for England
and Wales have contained an entry of &quot;

erysipelas after vaccina
tion&quot; from 1855 down to 1881, when the entry was changed to

&quot;cowpox and other effects of vaccination,&quot; the numbers at the
same time nearly doubling. The fatal cases of erysipelas in infants
under one year referred to vaccination are but a small fraction of
the whole mortality from erysipelas at that age, a mortality which
is far greater than at any other period of life. It is quite certain
that in foiindling hospitals, such as that of St Petersburg, the

erysipelas of vaccination has been the starting-point of disastrous

epidemics of erysipelas affecting the inmates generally. There is

1
Bolin, Handbiich der Vaccination, Leipsic, 1875, p. 174.

no means of knowing whether the same has been the case among
the population at large. In Table I. the column of deaths from

erysipelas in general, among infants of the first year in England
and Wales, is given side by side with the column of deaths from



VACCINATION
struction of tissue in cither case may be very extensive, going &quot;down

to the bone
&quot; and having as much as an inch or more of super

ficial area. Healing is frequently an affair of weeks, and may be

aided by mercurial treatment. There are no statistics of this sequel
of vaccination

;
but the frequency or infrequency of it may be

learned in conversation with any intelligent chemist whose shop is

resorted to by the poor, or with a medical practitioner of average

experience.
Vaccinal (5) It has been proved by many experiments, undesigned or

syphilis, otherwise, in Paris (1831 and 1839), Vienna (1854), and elsewhere,
that an infant with congenital syphilis develops correct vaccinal

vesicles, provided its skin be clear of eruption and the lymph have
been taken at the usual time ;

also that the lymph taken from the

correct vesicles of a syphilitic child produces correct vesicles in its

turn, but does not produce syphilis in the vaccinated child. The

congenital taint is, in fact, irrelevant to the course of cowpox in

fection. So far as experiment and casual experience can prove
anything, that has been proved ;

the recent attempt to disprove
it by an officer of the Local Government Board (Report for 1882,

p. 46) is vitiated by fallacies, and has no value against the over

whelming testimony collected thirty or forty years ago. What,
then, is the meaning of the numerous outbreaks of syphilis in

groups of children or adults vaccinated or re-vaccinated with lymph
from one source ?

A careful examination of these cases shows that syphilis at the
source of the vaccine matter was in all cases an after-thought, that
in most of the cases there was no evidence for it, and that in the

remaining cases the evidence was so far-fetched as to be unlikely
(apart from the known a priori improbability), or that the traces

of constitutional infection found in the vaccinifer were subsequent
to vaccination, and therefore capable of being explained as an effect

concurrent with the more obvious symptoms in those vaccinated
therefrom. The effects, however, were very much the same as in

the venereal pox. The vaccine vesicle either became an indurated or

phagedenic sore, as described in the foregoing section on vaccinal

ulcers, or the scar opened into an indurated sore after the usual sub-

crustaceous healing was complete, or became indurated without

opening. The axillary and cervical glands were often indurated. In
most of the epidemics there were a certain number of cases in which
the effects were purely local, or confined to one only of the seats of

puncture ;
if these had not occurred along with others in a group,

they would have been counted as ordinary vaccinal ulcers. But
there were often secondary symptoms as well, including the roseolar,

lichenous, or (rarely) pemphigoid eruption, and not unfrequently
condylomata circa anum ct genitalia. In some epidemics (but not
in all) there were, in a small minority of the cases, mucous patches
on the tonsils, tongue, or lips, tending to ulcerate

;
and in some

of the Italian outbreaks the infection spread among the mothers
and other members of the households in the form of specific sores

of the nipples, with or without constitutional symptoms. Affections

of the bones and viscera do not seem to have followed
;

fatalities

were not very common.
It will be hard to persuade medical authorities that these second

ary effects are not the result exclusively of the venereal pox. The
evidence, however, does not allow ns to assume any other specific
infection than that of cowpox, which, as we know, has its proper
secondary exanthem in the form of macular roseola, lichen, or

pemphigus ;
the eruption has even been known to affect the mouth

and throat. The evidence from epidemics of vaccinal sore arms
teaches us that condylomata, mucous patches of the tonsils, tongue,
and lips, and even iritis, are also possible, although far from in

variable, among the &quot;secondaries&quot; of the primary vaccinal ulcer.

The most general fact that comes out in these epidemics is that the

lymph was taken late from the vaccinifer, or that the vesicles of

the vaccinifer were drained dry to vaccinate a large number, or

that the same vaccinifer was used for arm-to-arm inoculation on
two successive days. It is not difficult to see how, in those cir

cumstances, the abbreviated cycle of humanized cowpox may be

departed from and the native or untamed characters of cowpox
infection reverted to. Cowpox, indeed, is parallel with the venereal

pox, both in the circumstances of its becoming an infective ulcera-

tion (indurated or suppurating) and in its secondary or constitu

tional manifestations as an infection in man. But the &quot;bad&quot;

lymph has hardly ever been used beyond the second remove
;
and

there the parallel fails.

The following is a list of the so-called syphilitic epidemics after

vaccination, including those that have been considered spurious,
because they were either anomalous in type from the point of view
of syphilitic infection or had no obvious causal connexion with
that disease.

Depaul, loc. cit.). Dispon near Pesth, 1855-57 (Oester. Zeitschr. fiir praM, Heilk.,

1802; Bohn, loc. cit., p. 322). Rivalta (Piedmont), 1861 (Pacchiotti, Sifilide
Trasmessa per Mezzo delta Vaccinazione in Rivalta presso Acqui, Turin, 1802).

Torre cle Bus: near Bergamo, 1862 (see Depaul, loc. cit.). United States (troops
on both sides in the Civil War), 1861-65 (Jones, Circular II., Louisiana Board
Of Health, Baton Rouge, 1884). Argenta near Ferrara, 1S66 (Gamberini in &amp;lt;;a*

dee Hiipitaux, 1870, p. 505). Morbihan (neighbourhood of Vannes and Aurav)
1866 (Degaul, Bull, de I Acad. de Med., xxxii., 1806-67, p. 201- Bodt-lio ibid
p. 1033). Cardaillac (Lot), 1866 (Bull, de I Acad, de Med., 28th February 1807)!
Schleinitz (Styria), 1870 (Kochevar, Allgem. Wiener Med. Ztg., 1870, Xos 21 and
24

; abstract in Arch, fur Dermatologie imd Syph., 1870). London (two series)
1871 (Hutchinson, Med. Chir. Trams., liv., 1871). Switzerland, 1878 (Bull de la
Soc. de la Suisse Romande). Algiers, 1880-81 (Journ. d Hygiene, 25th August 1881)
Lyck (East Prussia), June 1878 (Pincus, Viertdjhschr. f. gericht Med 187!&amp;gt; p
193). Asprieres (Aveyron), March 1885 (P. Brouardel, Rapport, Paris, 1880).
Attention was drawn to these cases because they occurred in

groups varying in number from 10 to 100 or more, which made
considerable stir, especially in country districts. It is unlikely
that all cases have been reported. In the third Report of the clinical

hospital of Manchester, Whitehead states the results of his inquiries
on post-vaccinal illness in children. Setting aside most of the cases
of illness vaguely alleged by the mothers to have been the con
sequence of vaccination, he admits as truly post-vaccinal 34 cases of

syphilis or pseudo-syphilis ;
of tl ese he enumerates only 14 in his

table of 63 cases of children s syphilis of all kinds, the other 20 cases

being omitted, it would appear, not because there was any doubt of
their being post-vaccinal, but because they were not of the perfect
type of infantine syphilis. Such was the experience of a competent
observer at a single hospital during a period of 20 months. White-
head s Report was published in 1859

; but, when Hutchinson pub
lished his first series of London cases in 1871, the subject was con
sidered to be quite new. Here again it was the concurrence of
some ten cases in a group that helped the reluctant assent of the

profession. The first group of London cases had hardly begun to
be talked of when one of Hutchinson s colleagues was led by two
cases of skin disease at a hospital to follow up the traces of another

group, the very existence of which was unsuspected by the public
vaccinator or general practitioners in whose district the eleven

patients with vaccinal ulcers and occasional secondaries resided.
In the registrar-general s tables of mortality for England and

Wales about one-half of the deaths from &quot;cowpox and other effects
of vaccination,&quot; or nearly thirty per annum, may be put down to
effects of vaccination other than erysipelas ;

but there is nothing
to show that these were fatal cases of vaccinal ulcers with constitu
tional symptoms or marasmus. On the other hand, the table of
deaths from syphilis shows an enormous and steady increase in the
number of deaths of infants under the age of one. In the first year
of compulsory vaccination (1854) the deaths suddenly increased by
one-half, and the increase has gone on steadily since then (see Table
II.) The interpretation of the fact is by no means easy or free

Infantine Death-Rate from Syphilis (England and Wales).
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resist the various noxious influences by which the age of

infancy, especially among the poor, is beset.

The value of cowpox as a protection against smallpox may now be

judged of apart from the fanciful doctrine of variolse vaccinse by
which it was originally recommended. It has been put to a test

extending over eighty years ;
and in some circumstances it has

been possible to apply the logical methods of agreement and differ

ence with a good deal of cogency. The besetting fallacy of all

vaccination logic is that of post hoc ergo propter hoc
;
and the only

way to escape it is to hold intelligent views of the history, the

natural history, and the epidemiology of smallpox. This will ne

cessitate a brief excursus.

Small- Smallpox, which is really a tropical skin disease of the nature of

pox. lichen turned pustular, or of ecthyma, must be judged according
to what we know of foreign pestilences in general. Perhaps we are

safest to take a line through the behaviour of the plague. Plague
in western Europe had the start of smallpox by a good many years,
if we speak only of prevalence on the large scale.

&quot;

Throughout
the 16th century,&quot; says Hirsch, &quot;the plague was a permanent form
of disease on the continent of Europe. . . . During the first two-
thirds of the 17th century we still meet with it over an equally
wide area and equally often. But in the last thirty years of that

century the plague was observed to be retreating gradually from the
soil of Europe.&quot; It was not only in London after the fire of 1666
but also in Denmark and Sweden, in Italy, in Holland and Belgium,
in Switzerland, in France, in western Germany, and in Spain that
the years 1660-1680 saw the last of plague ;

it lingered only in the

Levant, in Poland, and in other parts of north-eastern Europe,
with occasional epidemic visits, such as those of Messina and Mar
seilles. Now it has left the Levant and Egypt, has abandoned even

Mesopotamia and Arabia, and retreated to a few poor villages on
the Perso-Armenian frontier. Or, take the example of leprosy,
which owed its existence rather to the widespread or national con
currence of the same causes in various countries than to the travel

ling of an infection : Italy had it first and lost it first, and nearly
every other country in Europe saw its rise, its general prevalence,
its decline, and its extinction, the northern countries keeping it

longest. Again, typhus fever was a standing disease so long as

Europe was the theatre of protracted wars and all their consequences ;

but, like other infections, typhus gradually declined and has almost

disappeared since the conditions on which it depended ceased.

Leaving these parallels and coming to the facts of smallpox itself,

it rose to prominence in western Europe in the 16th century, and
in England in the 17th. 1 From the early part of the 18th century
a remission was noted

;
but the latter half of that century saw a

considerable extension of the area of the disease, for which the

practice of inoculation has been blamed. It is a mistake to suppose
that smallpox has shown a tendency towards a universal infection

;

for all its chances it has kept within moderate limits of age and

place, and extended only by repeated provocation. Thus, Hirsch says
of the western hemisphere, &quot;A still more terrible source for America
was the importation of Negro slaves, so much so that in after years,

particularly in South America and the West Indies, not only the
first appearances of smallpox, but every fresh outbreak of it, could
be traced to importation from Africa,&quot; the African continent being
then, as now and always, one of its principal native seats. In

Europe it has been peculiarly a disease of infancy and of the most
crowded parts of cities. It has had victims among the upper
classes, just as cholera has had

; but, like that disease, its habitat
is among the crowded poor ; and it would have touched the well-

to-do-classes less in former times if there had always been spacious
west-end quarters in cities or the modern

&quot;passion
for clean linen,&quot;

personal ablutions, and fresh air. Tenement houses and ill-

ventilated courts or alleys have been the natural harbourage of

smallpox ;
in proportion as these have been demolished the disease

has disappeared or been circumscribed in its area. It is fallacious
to estimate its prevalence now in ratio of the whole population ;

for

a just comparison of one period with another, we have to take into

account, not the death-rate per million living, but the death-rate

per million still living under the old-world conditions. From the
earliest period of its history in Europe, the disease has had its

seasons of quickening or revival, with long intervals of quiescence ;

only in the most crowded parts of Western cities has it ever been
endemic from year to year. These epidemic outbursts have varied
much in intensity and in area, the conditions of variation being
mostly unknown. In that respect, it need hardly be said, small

pox is like other epidemic diseases.
nfluence During the early years of the 19th century there was a marked
f

yacci-
remission of the epidemic outbursts of the disease in most parts of

;ation Europe. The amount of vaccination during those years was in-

millnn The first known nse nf the term &quot; small pocks
&quot;

is in Holinshed s Chronicle
&amp;gt;UA -

(1577), an epidemic of pestis in 1365 being so rendered, although it was prob
ably the ordinary bubo-plague of the period. The pox of Elizabethan writers
was the French pox or great pox (syphilis), which overran Europe as an epi
demic in 1404. Its prominent character at its first appearance was the loath
some affection of the skin (especially the face) ; hence when variola came on
the scene it was called the lesser pox, or smallpox.

considerable
;
in particular it hardly touched the poor. Thus, at

the time of the Norwich epidemic of 1819, it was estimated (by
Cross) that only one-fourth of the inhabitants were vaccinated, and
these almost exclusively the well-to-do. At the same time the

practice of inoculating smallpox, which was with good reason
blamed for keeping the contagion generally diffused and active

among the non-inoculated, began to be discontinued and soon
ceased altogether. Undoubtedly there was a marked decline in

smallpox during the first fifteen years of the century, but the as
sociated circumstances are as complex as the fact itself is simple.
We have to bear in mind the old law of periodic exacerbation and
dormancy, the cessation of a practice (inoculation) which almost

certainly interfered with the natural tendency of smallpox as a

foreign pestilence to die out, and the unusual prevalence of typhus
fever (on the Continent), and other displacing or substitutive factors
in the death-rate. To what extent vaccination was a factor will
have to be decided by the experience of a period when the practice
was much more generally in vogue. For that purpose we may
here restrict the inquiry to England and Wales, premising that the

experience of other European countries where vaccination has been

equally practised is not different.

The following table (III.) begins with the year 1847 ;
the re

gistration reports go back to 1838, but there is a&quot; break in the tables
for five years near the beginning.

Deaths from Smallpox from 1847 to 1884, with the numbers among
Children under five.

Year.
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Its utility

to the in

dividual.

assumption that this contagious skin disease imported from the

tropics is a thing that Europe must reckon with for an indefinite

time. On the other hand, the teaching of epidemiology is that a

foreign pestilence never stays unless it finds quarters suited to its

existence, and that it may even take its departure capriciously, as

in the case of the plague, after it has had a certain career, or on

being displaced by some congener such as typhus. Araccination

is considered to have turned smallpox in great part aside from the

early years of life and thrown it more than ever upon the later

nges, while measles and other maladies proper to childhood have
at the same time increased. 1

Thus far as regards the utility of vaccination to the state
;
we

have now to consider its utility to the individual. Do the vacci

nated escape in an epidemic ? or, if they do not escape an attack of

smallpox, do they escape death from it ? In answer to the first

question, apart from the familiar negative experience of everyone,
we have the statistics of smallpox hospitals, which relate to the

poorer class and probably do full justice to the fact of non-vaccina

tion, inasmuch as the unvaccinated residue is mostly to be found
in those slums and tenements of the poor where smallpox (now ns

always) is apt to linger. At the Eastern Metropolitan Hospital
(Homerton) from its opening early in 1871 to the end of 1878 there

were 6533 admissions for smallpox, of which 4283 had vaccination

marks, 793 had no marks although vaccinated, and 1477 were un

vaccinated, giving a proportion of 29 unvaccinated. In the

epidemic hospitals of Liverpool, Glasgow, and Dublin the proportion
was 0&quot;25 during the same period. For some of the German states

the proportion of unvaccinated cases comes out a good deal less

than one-fourth
; thus, in Bavaria in 1871 of 30,742 cases 29,429

were in vaccinated persons, or 95 7 per cent., and 1313 in the un
vaccinated, or 4 3 per cent. 2 In some of the small local outbreaks
of recent years the victims have been nearly all vaccinated (e.g., at

Bromley in 1881, a total of 43 cases, including sixteen confluent,
all vaccinated).

3 In the army and navy, where vaccination and
re-vaccination are absolutely without exception, the proportion is

accordingly 0. It would thus appear that the rather excessive pro
portion of cases among the small residue of unvaccinated in the

civil population must have other associated circumstances besides

non-vaccination ; and these are not far to seek.

The next question is the death-rate among the vaccinated and
unvaccinated respectively. The total death-rate from smallpox in

modern times is almost the same as it was in the 18th century ; large

aggregates collected by Jurin and others in pre-vaccination times
show a mortality of 1S 8 per cent, and corresponding aggregates
in English and American hospitals, mostly since 1870, show a

mortality of 18 5 per cent. It has, however, to be borne in mind
that the division into discrete, confluent, and malignant smallpox
is an old one

;
that a mild type was quite common in the 17th

and 18th centuries, and was now and then characteristic of whole

epidemics, just as in the case of scarlatina
;
and that the vaccinated

are at present liable to be attacked by the confluent and malignant
disease as well as by the discrete. But are the vaccinated liable

co the fatal forms of smallpox, in the same proportion as the un
vaccinated ? It is only since 1879 that the registrar-general s tables

for England and Wales have attempted to supply data bearing on
this

;
and it will be seen from the following abstracts (Tables IV.-

VII.) that the data are still far from being sufficient :

Table IV. Deaths from Smallpox, shoiving the Numbers of the

Unvaccinatcd.

Year.
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pox in the German army, in which all recruits are re-vaccinated,

was 60 per cent, more than among the civil population of the same

age ;
it was ten times greater among the infantry than among the

cavalry, and sixty times more among the Hessians than among the

Wiirtembergers. The Bavarian contingent, which was re-vaccinated

without exception, had five times the death-rate from smallpox in

the epidemic of 1870-71 that the Bavarian civil population of the

same ages had, although re-vaccination is not obligatory among the

latter.

The susceptibility to cowpox infection diminishes with age ;

among the pupils of twelve years in Prussian schools it fails in

about one-fourth of the attempts, and at later periods of life the

proportion of failures is still greater.
It is often alleged that the unvaccinated are so much inflammable

material in the midst of the community, and that smallpox begins

among them and gathers force so that it sweeps even the vaccinated

before it. Inquiry into the facts has shown that at Cologne in 1870

the first unvaccinated person attacked by smallpox was the 174th

in order of time, at Bonn the same year the 42d, and at Liegnitz in

1871 the 225th.

State-supported facilities for vaccination began in England in 1808

with the National Vaccine Establishment. In 1840 vaccination

fees were made payable out of the rates. The first compulsory Act
was passed in 1853, the guardians of the poor being intrusted with

the carrying out of the law
; in 1854 the public vaccinations under

one year of age were 408,824, as against an average of 180,960 for

several years before. In 1867 a new Act was passed, rather to re

move some technical difficulties than to enlarge the scope of the

former Act
;
and in 1871 the Act was passed which compelled the

boards of guardians to appoint vaccination officers. The guardians
also appoint a public vaccinator, who must be duly qualified to

practise medicine, and whose duty it is to vaccinate (for a fee of one

shilling and sixpence) any child resident within his district brought
to him for that purpose, to examine the same a week after, to give
a certificate, and to certify to the vaccination officer the fact of

vaccination or of insusceptibility. The Local Government Board
awards a considerable sum in premiums for totals of successful

vaccination, at a higher scale of one shilling for each case, and a

lower scale of sixpence. The vaccination officer sees that all infants

are vaccinated, either publicly or privately, before they are three

months old (in Scotland six months), unless there is reason for post

poning the operation. He acts also as registrar of vaccinations.

Parents refusing to obey the summons taken out by the vaccination

officer are liable to a penalty of twenty shillings for each offence.

In 1880 the president of the Local Government Board brought in

a bill to repeal the part of the Act relating to cumulative penalties ;

but the bill was withdrawn owing to protests from the medical pro
fession. In a number of populous unions of England a majority
of the guardians are decided not to prosecute under the Vaccination

Act
;
in other unions prosecutions are not unfrequent, the convic

tions having amounted in 1885 to upwards of two thousand, and

having usually led to distraint of goods (rarely to imprisonment) in

default of paying the fine. In England about two -thirds of all

infants are vaccinated at the public expense.
Vaccination was made compulsory in Bavaria in 1807, and subse

quently in the following countries: Denmark (1810), Sweden (1814),

Wtirtemberg, Hesse, and other German states (1818), Prussia

(1835), Roumania (1874), Hungary (1876), and Servia (1881). It

is compulsory by cantonal law in ten out of the twenty-two Swiss

cantons
;
an attempt to pass a federal compulsory law was defeated

by a plebiscite in 1881.

In the following countries there is no compulsory law, but Govern
mental facilities and compulsion on various classes more or less

directly under Governmental control, such as soldiers, state em
ployes, apprentices, school pupils, &c. : France, Italy, Spain, Por

tugal, Belgium, Norway, Austria, Turkey.
In only a few States or cities of the American Union is there a

vaccination statute
;
in Canada there is none. Vaccination has

been compulsory in South Australia since 1872, in Victoria since

1874, and in Western Australia since 1878. In Tasmania a com
pulsory Act was passed in 1882. In New South Wales there is no

compulsion, but free facilities for vaccination. Compulsion was

adopted at Calcutta in 1880 and since then at eighty other towns
of Bengal, at .Madras in 1884, and at Bombay and elsewhere in the

presidency a few years earlier.

Re-vaccination was made compulsory in Denmark in 1871 and in

Roumania in 1874 ;
in Holland it was enacted for all school pupils

in 1872. The various laws and administrative orders which had
been for many years in force as to vaccination and re-vaccination in

the several German states were consolidated in an imperial statute
of 1874.

Authorities. Jenner, Inquiry, London, 1798, and Further Observations, 1799
G. Pearson, Inquiry concerning the History of Cowpox, London, 1798

;
Woodville

Reports of a. Series of Inoculations for the Variolie Vaccina? or Cowpox, London
1799; Baron, Life of Edward Jenner, M.D., 2 vols., London, 1838; Bousquet
Sur le Cow-pox, decouvert a Passy, Paris, 1836; Estlin, in Land. Med. Gazette
1838-39

; Ceely, Trans. Prov. Med. and Surg. Assoc., viii. (1840) and x. (1842)
Bering, Ueber Kuhpocken an Kiihen, Stuttgart, 1839 ; Viennois and others, in

Syphilis Vaccinale, Paris, 1865 ; Bphn, Handbuch der Vaccination, Leipsic, 1875 ;

E. C. Seaton, Handbook of Vaccination, London, 1868 ; Reports on Sanitary
Measures in India, 18Slt-85; W. White, Story ofa Great Delusion, London, 1885;
M Vail, Vaccination Vindicated, London, 1887 ; Lotz, Pocken und Vaccination,
2d ed., Basel, 1880 ; G. Fr. Kolb, Der heutige Stand der Imp/rage, Leipsic, 1879 ;

A. Vogt, Der alte u. d. neue Impfglaube, Bern, 1SS1 ; and Creightoii, Natural

History of Cowpox and Vaccinal Syphilis, London, 1887. (C. C.)

VACZ (Germ. Waitzen), a market town in Hungary, on

the left bank of the Danube, 20 miles north of Buda-Pesth.

It gives its name to a Roman Catholic bishopric (established

by Stephen, first king of Hungary, in 1000) and various

schools, convents, and charities connected therewith, and has

a state deaf and dumb institute and a central Government

prison. The cathedral, a magnificent structure, is an imi

tation of St Peter s at Rome, with mediaeval relics and

pictures. The majority of the inhabitants are engaged in

agriculture and cattle-breeding ;
but exportation of grapes

from the neighbouring hilly district is also largely carried

on. Vacz is a station on the Austrian-Hungarian railway

system. The population, mostly Magyars by nationality,

was 13,199 in 1880, and in 1887 was estimated to number

nearly 17,000.

VAGA, PEKING DEL (1500-1547), a painter of the Roman

school, whose true name was PEEING (or PIEEO) BUONAO
CORSI. He was born in Florence on 28th June 1500.

His father ruined himself by gambling, and became a

soldier in the invading army of Charles VIII. His mother

dying when he was but two months old, he was suckled by
a she-goat ;

but shortly afterwards he was taken up by his

father s second wife. Perino was first apprenticed to a

druggist, but soon passed into the hands of a mediocre

painter, Andrea da Ceri, and, when eleven years of age,

of Ridolfo Ghirlandajo. Perino rapidly surpassed his

fellow-pupils, applying himself especially to the study of

Michelangelo s great cartoon. Another mediocre painter,

Vaga from Toscanella, undertook to settle the boy in

Rome, but first set him to work in Toscanella. Perino,

when he at last reached Rome, was utterly poor, and

with no clear prospect beyond journey-work for trading
decorators. He, however, studied with great severity

and spirit from Michelangelo and the antique, and was

eventually entrusted with some of the subordinate work

undertaken by Raphael in the Vatican. He assisted Gio

vanni da Udine in the stucco and arabesque decorations

of the loggie of the Vatican, and executed some of those

small but finely composed Scriptural subjects which go by
the name of

&quot;

Raphael s Bible
&quot;

Raphael himself furnish

ing the designs. Perino s examples are Abraham about

to Sacrifice Isaac, Jacob Wrestling with the Angel, Joseph
and his Brethren, the Hebrews Crossing the Jordan, the

Fall and Capture of Jericho, Joshua Commanding the Sun
to Stand Still, the Birth of Christ, His Baptism, and the

Last Supper. Some of these are in bronze-tint, while

others are in full colour. He also painted, after Raphael s

drawings, the figures of the planets in the great hall of the

Appartamenti Borgia. Perino exhibited very uncommon

faculty in these works and was soon regarded as second

only to Giulio Romano among the great painter s assist

ants. To Raphael himself he was always exceedingly

respectful and attentive, and the master loved him almost

as a son. He executed many other works about Rome,

always displaying a certain mixture of the Florentine with

the Roman style.

After Raphael s death in 1520 a troublous period ensued

for Perino, with a plague which ravaged Home in 1523,

and again with the sack of that city in 1527. Then he

accepted an invitation to Genoa, where he was employed
in decorating the Doria palace, and rapidly founded a

quasi-Roman school of art in the Ligurian city. He
ornamented the palace in a style similar to that of Giulio

Romano in the Mantuan Palazzo del Te, and frescoed his

torical and mythological subjects in the apartments, fanci-
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ful and graceful arabesque-work, sculptural and architec

tural details in short, whatever came to hand. Among
the principal works are the War between the Gods and

Giants, Horatius Codes Defending the Bridge, and the

Fortitude of Mutius Scaevola. The most important work
of all, the Shipwreck of ^neas, is no longer extant. Perino

was particularly good in the technique and colouring of

fresco, and his stucco-work was no less highly prized than

his pictures ;
his Genoese paintings are, however, very in

ferior to those of Raphael in finish, as in other higher

qualities, and his style in the nude tends rather towards

Michelangelo. The Doria work is moreover extremely

unequal. From Genoa Perino twice visited Pisa, and

began some painting in the cathedral. Finally he returned

to Rome, where Paul III. allowed him a regular salary
till the painter s death. He retouched many of the works

of Raphael, and laboured hard on his own account, under

taking all sorts of jobs, important or trivial. Working for

any price, he made large gains, but fell into mechanical

negligence. Perino was engaged in the general decoration

of the Sala Reale, begun by Paul III., when his health,

undermined by constant work and as constant irregulari

ties, gave way, and he fell down dead on 19th October

1547. He is buried in the Pantheon.

Perino, though his character and habits of life were not such as

to inspire respect, seems to have been generally liked in a certain

way ;
he was, however, jealous of rivals, particularly of Titian

when in Rome, and grudging in the instruction of his pupils. He
produced some excellent portraits, and his smaller oil pictures com
bine with the manner of Raphael something of that of Andrea del

Sarto. Many of his works were engraved, even in his own lifetime.

Daniele da Volterra, Girolamo Siciolante da Sermoneta, Luzio

Romano, and Marcello Venusti (Mantovano) were among his prin

cipal assistants.

VAIR, GUILLAUME DU (1556-1621), one of the fathers

of French prose, and at the same time one of the most
brilliant ornaments of the great school of French lawyers
in the 16th and 17th centuries, was born at Paris on 7th

March 1556. Du Vair was in orders, and, though during
the greater part of his life he exercised only legal func

tions, he in 1617 accepted the see of Lisieux and died

bishop thereof. His reputation, however, is that of a

lawyer, a statesman, and a man of letters. He was for a

considerable time a member (councillor) of the parlement
of Paris, and it was in this capacity that he pronounced
his most famous politico -legal discourse, an argument
nominally for the Salic Law, but in reality directed against
the alienation of the crown of France to the Spanish
infanta, which was advocated by the extreme Leaguers.
It was also during his tenure of the same post that he

published (in 1595) a Traite de VEloquence Fran^aise,
which both advocates and exhibits a great improvement
on the ordinary prose style of the day. In 1599 he be

came first president of the parlement of Provence (Aix),
and in order not to give up this position he refused the

see of Marseilles. In 1616 he received the highest pro
motion open to a French lawyer and became keeper of the

seals. His death took place at Tonneins (Lot-et-Garonne)
on 3d August 1621. Both as speaker and writer he holds

a very high rank, and his character was equal to his

abilities. Like other political lawyers of the time, Du
Vair busied himself not a little in the study of philosophy

(of a Christian stoical cast) and in that of classical an

tiquity, translating Cicero, Demosthenes, and Epictetus,
and writing various treatises, on which Charron, a general

plagiarist, is held to have drawn freely. Du Vair s works
were published in folio at Paris in 1641.

VALAIS (Germ., Wallis), one of the Swiss cantons, rank

ing as twentieth in the Confederation. Its name has been

explained to mean the &quot; Welsh
land,&quot;

as the Teutons called

all non-Teutonic lands
;
but it is far more probably derived

from
&quot;vallis,&quot;

for Valais is simply the &quot; Vallis Pcenina,&quot;

or valley of the Rhone, from its source to the gorge of St

Maurice, together with some villages south of the Simplon
Pass, and Monthey, Val d llliez, and Bouveret beyond St

Maurice, on the left bank of the river. The total area of

the canton is 2026 3 square miles, which is exceeded only

by that of Grisons (Graubiinden) and of Bern. Of this

930 4 square miles are classed as productive, forests cover

ing 243 2 and vineyards 9
;

of the remainder 375 1 square
miles consist of snow and ice. The highest point of the

canton is Monte Rosa (15,217 feet), and within its borders

rises the Dom (14,942 feet), the loftiest peak entirely in

Swiss territory. The population in 1880 was 100,216

(males predominating), an increase of 3329 since 1870.

French is the native tongue of 67,214 and German of

31,962, the former dwelling (roughly speaking) west and
the latter east of a line drawn north and south across the

valley of the Rhone between Sierre and Leuk. The bulk

(99,316) of the inhabitants are staunch Roman Catholics.

The canton forms the diocese of Sion (founded in 4th cen

tury), which before 1513 was in the ecclesiastical province
of Moutiers-en-Tarentaise (Savoy), and since then has been

immediately dependent on the pope. In the canton there

are three famous houses of Austin canons regular St

Maurice (founded as a Benedictine monastery, as distinct

from the see, in 515 by Sigismund of Burgundy), the hos

pice on the Great St Bernard (first mentioned in 1125),
and that on the Simplon Pass (first mentioned in 1235).
Ecclesiastical affairs are managed without any control or

interference on the part of the state, though the cantonal

legislative assembly selects as bishop one of four candi

dates nominated by the chapter of Sion. The only town
of any size is the capital, Sion or Sitten (4871 inhabitants

in 1880). The population are mainly engaged in agricul
tural pursuits, and great efforts have been made to improve
matters lately, while the Rhone has been embanked to

prevent disastrous floods. Much wine
(e.g.,

Muscat and
Vin du Glacier) and a vast quantity of grapes are exported.
Education is compulsory and free, but very backward. A
railway runs from Brieg to Bouveret. The mineral waters

of Leukerbad and Saxon are well known, and in summer
the canton is a favourite haunt of tourists.

The Vallis Prenina was won by the Romans after a great fight
at Octodurus (Martigny) in 57 B.C., and was so thoroughly Roman
ized that the Celtic aboriginal inhabitants and the Teutonic Bur-

gundian invaders (5th cent.) became Romance -speaking peoples.

According to a tradition which can be traced back to the middle of

the 8th century, the &quot;Theban legion&quot; was martyred at St Maurice
about 285. Valais formed part of the kingdom of Transjurane
Burgundy (888), which fell to the empire in 1032, and later of the

duchy of Burgundia Minor, which was held from the emperors by
the house of Ziiringen (extinct 1218). In 999 Rudolph III. of

Burgundy gave all temporal rights and privileges to the bishop of

Sion, who was later styled &quot;prrefect and count of the Valais,&quot; and
is still a prince of the Holy Roman empire; the pretended donation
of Charlemagne is not genuine. The bishops had much to do in

keeping back the Zaringen, and later the counts of Savoy. The

latter, however, succeeded in winning most of the land west of

Sion, while in the upper part of the valley there were many feudal

lords (such as the lords of Raron and the counts of Visp). About
the middle of the 13th century we find independent communities
or &quot;

tithings&quot; (&quot;
dizains

&quot;

or
&quot; zehnten

&quot;) growing up. In the same

century the upper part of the valley was colonized by Germans
from Hasli (Bern), who thoroughly Teutonized it, though many
Romance local names still remain. In 1354 the liberties of the

seven &quot;tithings&quot; (Sion, Sierre, Lcuk, Rarou, Visp, Brieg, and

Conches) were confirmed by the emperor Charles IV. A little later

the influence of Savoy became predominant, and the count secured

to his family the bishopric of Sion, of which he was already the

suzerain. His progress was resisted by the tithings, which in 1388

utterly defeated the forces of the bishop, the count, and the nobles

at Visp, this being a victory of the Teutonic over the Romance ele

ment in the land. From 1384 the Morge stream (a little below

Sion) was recognized as the boundary between Savoyard or Lower
Valais and episcopal or Upper Valais. For the connexion of the

latter with the Yal d Ossola, see SWITZERLAND, vol. xxii. p. 785.

By the election of AValther von Supersax of Conches as bishop in

1457 the Teutonic element finally won the supremacy. On the out-



V A L V A L
break of the Burgundian War the bishop of Sion and the tithings
made a treaty with Bern. In November of the same year (1475)

they seized all Lower Valais up to Martigny, and in 1476 (March),
after the victory of Granson, won St Maurice, Evian, Thonon, and
Monthey. The last three districts were given up in 1477, but won
again in 1536, though finally by the treaty of 1569 Monthey, Val
d llliez, and Bouveret alone were permanently annexed to Valais.

These conquered districts (or Lower Valais) were always ruled as

subject lands by the bishop and tithings of Upper Valais. In 1533
a close alliance was made with the Catholic cantons

; but by 1551
the Protestants had won so much ground that toleration was pro
claimed by the local assembly. In 1586 Upper Valais became a
member of the Golden League, and finally in 1603-4 the four tithings
of Conches, Brieg, Visp, and Raron carried the day in favour of the
old faith against those of Leuk, Sierre, and Sion. In 1790-91 Lower
Valais rose in revolt ; but it was not finally freed till 1798, when the
whole of Valais became part of the Rhodanic, and then one of the
cantons of the Helvetic, Republic. Such prolonged and fierce re

sistance was, however, offered to French rule by the inhabitants that
in 1802 Bonaparte declared Valais an independent republic, yet in

1810, for strategic reasons, he incorporated it with France as the

&quot;department of the Simplou,&quot; and it was not freed till the Austrians
came in 1813. In 1815 a local assembly was created, in which each
of the seven tithings of Upper and each of the six of Lower Valais

(though the latter had nearly double the population of the former)
elected four members, the bishop being given four votes. In 1832
Valais joined the League of Sarnen to maintain the Federal Pact of

1815. In 1838-40 it was convulsed by a struggle between the Con
servative and Radical parties, the split into two half cantons being
only prevented by the arrival of Federal troops. The constitution
was revised in 1839 and 1844

;
the local assembly was to be elected

according to population, and the bishop was given a seat instead of

his four votes. In 1843 Valais was one of the Sonderbund, and in

1 844 civil war raged, many Liberals being slain at the bridge of Trient

(May 1844). The introduction of the Jesuits embittered matters,
and Valais was the last canton to submit in the Sonderbund War
(1847) ;

it contented itself, however, with voting steadily against
the acceptance of the Federal constitutions of 1848 and 1874. By
the constitution of 1847 all ecclesiastical immunities were swept
away, and the bishop lost his seat in the assembly. That constitu
tion was revised in 1852, and the present one is dated 1875. There
is now a legislative assembly of 101 members, elected for four years
by all male citizens of twenty years, in the proportion of one mem
ber to 1000 inhabitants, and an executive council of five members,
holding office for four years, and chosen by the legislative assembly,
though in a certain proportion to the different districts of the canton

(two for the upper part, one for Sion, two for the lower part). The
&quot;

financial referendum
&quot;

exists, by which when a capital expendi
ture of 2400, or an annual one of 800 for three years, is to be

incurred, or it is proposed to raise the property tax higher than
1J per cent., the proposal must be submitted to and approved by
a popular vote.
See Furrer, Gesch. von Wallis (3 vols., 1852-54); Gingins La Sarra, Developpe-

ment de I liuUpendance du Ilaut Valais et Conquite du lias Valais (1844) ;
anil J.

Gremaud, Documents^Iielatifs
a I Histoire du Valais (1875 sq.). (W. A. 13. C.)

VALDEPENAS, a town of Spain, in the province of

Ciudad Real, on the railway line from Madrid to Cordova,
is situated in the midst of a district thickly clothed with

vineyards at the foot of the northern slope of the Sierra

Morena. It is a straggling place and its only industry is

that of wine-making (see WINE). The population within
the municipal boundaries in 1877 was 13,876.

VALDES, JUAN DE
(c. 1500-1541), Spanish religious

writer, born about 1500 at Cuenca in Castile, was the

younger of twin sons of Fernando de Valdes, hereditary

regidor of Cuenca. Juan has often been confounded with
his twin-brother Alphonso, who was in the suite of Charles
V. in 1520, acted as his Latin secretary from 1524, and
died in 1532 at Vienna. It has been conjectured that Juan
studied at the university of Alcala. We first meet him as

the anonymous author of a politico -religious Didlogo de

Mercurio y Caron, apparently written in 1528 and published
then or soon after. As this Didlogo reflected strongly on
the corruptions of the Roman Church, Valdes got into

difficulties with the Spanish Inquisition, and left Spain for

Naples in 1530. He removed in 1531 to Rome. On
12th January 1533 he writes from Bologna, where he was
in attendance upon the pope, Clement VII.; his criticisms
of papal policy had been condoned, inasmuch as in his

Didlogo he had defended the validity of the marriage of

Catherine of Aragon to Henry VIII. But in the autumn

of 1533 he returned to Naples, and seems never to have
left it again. His name has been Italianized into Valdesso
and Val d Esso. It has frequently been asserted that he
was appointed by Charles V. as secretary to the viceroy at

Naples, Don Pedro de Toledo
;
but of this there is no evi

dence, and it seems a &quot;harmonizing&quot; conjecture, based on
the confusion between Alphonso and Juan. Curione (writ

ing in 1544) calls him &quot;cavalliere di Cesare,&quot; but there is

no proof of his having ever held an official appointment.
At his house on the Chiaja he was the centre of a very
distinguished circle, literary and religious, and the influ

ence of his conversations and his writings, chiefly circulated

in manuscript, stimulated the desire for a spiritual refor

mation of the church. The first-fruit of his cultured

leisure at Naples was a philological treatise, Didlogo de la

Lengua (written 1533) ; but, though his friends urged him
to seek distinction by his humanistic studies, his bent was
towards the spiritual problems of Biblical interpretation
and the deep things of the devout life. Vermigli (Peter

Martyr) and Marcantonio Flaminio were leading spirits in

the coterie of Valdes, which included Vittoria Colonna and
her sister-in-law Giulia Gonzaga. On Ochino, whom he
furnished with themes for sermons, his influence was very
great. Carnesecchi, who had known Valdes at Rome as

&quot;a modest and wellbred courtier,&quot; found him at Naples
in 1540 &quot;

wholly intent upon the study of Holy Scripture,&quot;

portions of which he translated from the Hebrew and
Greek into Spanish, with comments and suggestive pre
faces. To his teaching Carnesecchi ascribes his own com

plete adoption of the Evangelical doctrine of justification

by faith, and at the same time his estrangement from the

policy of the Lutheran schism. Valdes died at Naples in

May 1541.
The death of Valdes scattered his band of associates. Ochino

and Vermigli abandoned the hope of a regenerated Catholicism,
and left Italy. By degrees some of Valdes s writings were translated
into Italian and published. They exhibit great originality and
penetration, combined with a delicate vein of semi-mystical spiritu

ality, and retain a large measure of that personal charm which is

attributed to their author in all contemporary notices. Llorente
finds traces in Valdes of the influence of Tauler s writings ; any
such influence must have been at second hand. Valdes was in re

lations with Fra Benedetto of Mantua, the anonymous author of
Del Beticfizio di Gesu Cristo Crocefisso, which was revised by Flaminio

(reprinted by Dr Babington, Cambridge, 1855). The suggestion
that Valdes was unsound on the doctrine of the Trinity was first

made in 1567 by the Transylvanian bishop, Francis David (see

SOCINUS, vol. xxii. p. 230) ; it has been adopted by Sand (1684),
Wallace (1850), and other anti-Trinitarian writers, and is counte
nanced by Bayle. Some colour has been given to this view by iso

lated expressions in his writings, and by the subsequent course of

Ochino, whose orthodoxy seems, however, to have been unjustly
suspected, from the speculative insight with which he presented
objections. But Valdes, though he never treats of the Trinity, even
when commenting upon Matt, xxviii. 19, reserving it in his Lattc

Spirituale as a topic for advanced Christians, explicitly affirms the

eonsubstantiality of the Son, whom he unites in doxologies with the
Father and the Holy Spirit (Opusc., p. 145). His interest centred
in matters of practical rather than of speculative theology : his

great aim was the promotion of a healthy and personal piety.
The following is a list of his writings.
(1) Didlogo de Mercurio y Caron, 8vo (no date or place of print

ing; 1528 ?). An Italian translation, by Nicolo Franco, was printed
at Venice without date, and reprinted at the same place in 1545.
Both with the original and the translation is generally found a Did
logo on the sack of Rome in 1527, by Alphonso de Valdes, printed
at the same time. Both are ascribed to Juan in the reprint Dos
Didlogos of 1850. (2) Didlogo de la Lengua, written in 1533, first

printed at Madrid, 1737, reprinted 1860 and 1873. (3) Qual Maniera
si devrcbbe tenere a informare . . . gli Figliuoli de Christiani dclla

Cose della Rfligione (no date or place of printing ;
before 1545, as it

was made use of by the Italian translator of Calvin s catechism,
1545). No Spanish original is known. It was reproduced as Latte

Spirituale, Basel, 1549, and Paris, 1550. A Latin version, by Pier-

paolo Vergerio, was published in 1554 and again in 1557 ; it has been
translated into German twice, into Polish, into English by J. T. Betts,

1882, and into Spanish by Ed. Boehmer, in Revista Cristiana, Madrid,
February 1882 (also separately published). (4) Trataditos, first

published at Bonn, 1881, from a manuscript in the Palatine Library
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at Vienna. An Italian translation, 1 Cinque Tratatclli Evangclici,
was published at Rome, 1545, reprinted 1869. An English trans

lation, by J. T. Betts, is in XVII. Opuscules, 1882. (5) Alfabcto

Christiana, Venice, 1545, an Italian translation of an unpublished
and lost Spanish original. An English version, by B. B. Wiffcn,
was published in 1861. (6) Qicnto i Dicz Con^idcrat-iones ;

the ori

ginal is said to have been published, and all copies suppressed by
the Spanish Inquisition ; thirty-nine of the Consideracioncs were

published with the Trataditos from a Vienna manuscript. An
Italian translation, by Celio Secondo Curione, Le Cento ct Died
Divine Considerationi, was published at Basel, 1550, 8vo. A French

translation, by Claude do Kerquifiucn, was published at Lyons, 1563,

8vo, and Paris, 1565, 8vo. The English translation by Nicholas
Ferrar was published at Oxford, 1638, 4to, at the instance of George
Herbert ; it was reprinted at Cambridge, 1646

;
a new translation,

by J. T. Betts, was issued in 1865. A translation into Spanish from
the Italian, by Luis Usoz i Rio, was published in 1855. (7) Seven
Doctrinal Letters, printed with the Trataditos, from a Vienna manu
script, and translated by J. T. Betts in the XVII. Opuscules. (8)

Comentario Breve . . . sobre la Epistola de San Pablo a los Romanos,
Venice, 1556

;
translation and commentary, edited by Juan Perez

de Pineda, reprinted 1856
; English version, by J. T. Betts, 1883.

(9) Comentario Breve . . . sobre la Primera Epistola de San Pablo
a los Corintios, Venice, 1557 ;

translation and commentary, edited,

reprinted, and translated as No. 8. (10) El Evangelio de San
Mateo, translation raid commentary, first published in 1881, from a

Vienna manuscript ; English version, by J. T. Betts, 1883. (11)
El Salterio, translation of the Psalms from Hebrew into Spanish,
published with the Trataditos, from a Vienna manuscript. (12)
At Vienna is an unpublished commentary in Spanish on Psalms
i.-xli. (13) Sand mentions a commentary on St John s Gospel,
which is not known to exist.

The notices of Valdes in Sand (liiblioth. Antitrinitar., 1684, p. 2), Bayle, and
Wallace (A ntitrin. Biotj., 1850, ii. 8) are very inadequate. The revival orinterest
in him is due to M Crie, Hist. Ref. in Italy, 1827, and Hist. Ref. in Spain, 1829.
But the full knowledge of his life and teachings was first opened up by Benjamin
B. Wiffen, whose Life of Valdes was prefixed in 1865 to the new translation of
the Considerations. Since then important discoveries have been made in the
Aulic Library, Vienna, by Dr Edward Boehmer ; compare his Span. Reformers
of Two Centuries, 1874, and Lives of the Twin Brothers, J. and A. de Valdes, pre
fixed to Biblioth. Wiffeniana, 1882, also separately, with introd. by J. T. Betts.
For an interesting sketch of Valdes, see Benrath s Bernardino Ochino, 1875.

Respecting his theological standpoint, compare Bonet-Maury, Early Sources of
Eng. Unit. Christianity, trans, by Hall, 1884. (A. GO.)

VALDO. See WALDO.

VALENCE, a town of France, chef-lieu of the depart
ment of Drome and an episcopal see, is situated on the

left bank of the Rhone, 65 miles south of Lyons on the

railway to Marseilles. The river is here crossed by a fine

suspension bridge. The cathedral of St Apollinaris (origin

ally of St Stephen) was rebuilt in the llth century in

the Auvergnesque variety of the Romanesque style, and
consecrated in 1095 by Urban II. It was greatly injured
in the Wars of Religion, but restored in 1604. The porch
was rebuilt in 1861

;
above it rises a stone tower (187 feet).

The church contains the monument of Pius VI. (bust by
Canova), who died at Valence in 1799. A curious house

(Les Tetes) of the 16th century has a sculptured front with

heads of Homer, Hippocrates, Aristotle, Pythagoras, &c.

The antique
&quot;

little seminary
&quot;

is occupied by a gallery of

pictures, a museum of natural history, a library (25,000

volumes), and a collection of antiquities. Valence possesses
a botanic garden, a champ de Mars, artillery barracks, and
a departmental prison, worked on the solitary system.
The chief industries are the spinning and weaving of silk,

oil-pressing, distilling, metal-founding, and the manufacture
of macaroni. A considerable trade is carried on in the pro
duct of this industry and in wine and agricultural produce.
The population in 1881 was 21,941 (commune 25,402) and
in 1886 22,453 (commune 24,761).

Valentia colonia Julia, Valentin Scgalaunorum urbs, or civitas

Valenlinorum, was the capital of the Segalauni, and the seat of a
celebrated school prior to the Roman conquest, a colony under

Augustus, and an important town of Viennensis Prima under
Valentinian. It was ravaged by the Alani and other barbarians,
and fell successively under the power of the Burgundians, the

Franks, the sovereigns of Aries, the emperors of Germany, the
dukes of Valentinois, the counts of Toulouse, and its own bishops,
[ he inhabitants rose unsuccessfully against these last in 1229,
but obtained protection with the help of the dauphin in 1345.
In 1450 they had their rights and privileges confirmed by Louis XI.
and put on an equal footing with those of the rest of Dauphine.
In the 16th century Protestantism spread freely under Bishop

Jean de Montluc, and Valence became the capital of the Protestants
of the province in 1563. The town was fortified by Francis I.

It had become the seat of a celebrated university in 1454
;
but the

revocation of the Edict of Nantes struck a fatal blow at its industry,
commerce, and population. Valence was the birthplace of General

Championnet and of President Bonjean (shot by the Commune of
Paris in 1871) ;

the family of Montalivet had its origin here.

VALENCIA, a province of Spain, one of the three into

which the former &quot;

kingdom
&quot;

of Valencia is now divided,
has an area of 4352 square miles and a population (1877)
of 679,030, being thus, next to Barcelona, the most popu
lous province in the kingdom. It is bounded on the N.

by Teruel and Castellon de la Plana, on the E. by the

Mediterranean, on the S. by Alicante, and on the W. by
Albacete and Cuenca. The surface is very much diversi

fied
; along the coast it is for the most part low and level,

the fertile
&quot;

vegas
&quot;

of Valencia, Jdtiva, and Gandia in

many places rising very little above sea-level
;

to the west
of these is a series of tablelands of a mean elevation of

about 1000 feet, which in turn rise into the mountains
that form the eastern boundary of the tableland of New
Castile, and attain within the province a maximum eleva

tion of nearly 4000 feet. The principal rivers are the

Guadalaviar or Turia and the Jucar. The former enters

the province in the extreme north-west, flows south-east,
and falls into the sea below the town of Valencia

;
it

receives numerous tributaries of little importance, and it

dispenses fertility by numerous
&quot;acequias,&quot; mostly of

Moorish origin, throughout the whole of the lower part of

its course. The Jucar is joined on the left at Cofrentes

(&quot;Confluentes&quot;) by the Gabriel, a stream nearly as con
siderable as itself, and lower down by the Magro ;

its chief

right-hand tributary is the Albayda. Both the Jucar and
the Albayda, like the Turia, supply an extensive irrigation.
Almost every kind of geological formation from the Silurian

to the Quaternary is represented in Valencia : the vegas
are Quaternary ; nearly three -fourths of the entire pro
vince belong to the Cretaceous

; large areas, especially to

the west, in the district of Requena and Utiel, are of the

Tertiary period ;
in the north the Jurassic is prominent ;

and Triassic is found along many of the river -valleys.
The coast is skirted by considerable stretches of sand

dune, and by a series of these the lagoon of Albufera

(21,000 acres) is separated from the Mediterranean. The
vegas enjoy an exceptionally fine, almost sub-tropical
climate. In their low-lying portions rice is the favourite

crop ;
elsewhere wheat, maize, and all kinds of fruit are

abundantly grown; the mulberry is cultivated for silk; and
wine and oil are produced. Esparto grass is grown in the
less fertile areas. The tablelands produce according to

their elevation and exposure figs, almonds, olives, and
vines. The pastures of the higher grounds sustain numer
ous sheep and goats ;

but cattle and horses are relatively
few in Valencia. The hillsides are somewhat bare of

timber. The mineral resources of the province are little

developed. The fishing industry on the coast is con

siderable. The manufactures include those of silk, glass,

pottery, and leather; there are also iron foundries, dis

tilleries, and soap manufactories. The coast railway from

Tarragona to Encina passes through Valencia, whence
another line has been carried along the Cuenca road as

far as to Utiel (54| miles). The province is divided into

twenty-one partidos judiciales and has 275 ayuntamientos.
There are six &quot;cities&quot; Valencia (see below), Gandia

(7604 inhabitants in 1877), Jativa (14,534), Requena
(13,527), Sagunto (6287), and Alcira (16,146).
VALENCIA, capital of the above province, is situated

in the beautiful &quot; huerta
&quot;

of Valencia, on the right bank of

the Guadalaviar or Turia, 3 miles above its mouth, and 304
miles by rail east-south-east from Madrid. Until 1871 it

was enclosed by a wall, built in 1356 by Pedro IV.; two
XXIV. --

s
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picturesque gateways with machicolated towers still remain.

The river, reduced, except in time of flood, to a scanty
stream by the demands made upon it for purposes of irri

gation, is crossed by five bridges, of which the longest has

thirteen arches. The streets are for the most part narrow,

crooked, and somewhat gloomy, but in the more modern

quarters there are some broad and handsome thoroughfares.
The cathedral (La Seo), begun in 1262, was afterwards

(1459) lengthened in its original Gothic style, but in such

a way as to spoil its proportions, and in the 18th century
it was further injured by Pseudo- Classic additions. It

possesses some fine examples of the sculpture and metal-

work of the 15th century, as well as of the Valencian school

of painting. The campanile (El Miguelete), an isolated

octagonal Gothic tower, 162 feet in height, commands an

Plan of Valencia.

extensive view of the town and surrounding country. Near

the cathedral is the episcopal palace ;
its large and valuable

library, rich in medals and other antiquities, suffered greatly

during the French occupation in 1812. Besides the cathe

dral, Valencia has fourteen parish churches and numerous

other ecclesiastical buildings, none of them of great archi

tectural beauty or interest
;
the church of St Nicholas (of

Moorish origin) has, however, good specimens of Juanes

as well as frescos by Dinis Vidal; and Ribalta can be studied

in the chapel of the Colegio de Corpus or del Patriarcha.

The university buildings, dating from the 16th century, are

large but uninteresting ;
the library (about 42,000 volumes)

suffered severely in 1812, and, like the other appointments
of the university, falls considerably short of modern require
ments. There is a collection of pictures (about 1000) in

the city gallery, but only a few, almost entirely of the local

school, are of any importance. Among other public build

ings may be mentioned the court-house, a Doric edifice,

dating from the time of Ferdinand the Catholic, and having
curious frescos (1592) in its &quot;chamber of deputies&quot;; the

custom-house (1758), now a cigar manufactory, employing
some 3500 women

;
and the silk exchange, a large and

elegant Gothic hall (1482). The citadel, on the north

east of the town, was built by Charles V. as a protection

against Barbarossa, the sea-rover
;
in the south-west of the

town is the former College of Saint Augustine, now used

as a model prison, adjoining which is a large hospital.

Outside the walls are a botanic garden, a large bull-ring,

and various shady promenades, including the beautiful

&quot;Glorieta,&quot; and, on the north side of the river, the alameda,

leading to the port of El Grao. The principal manufacture

is silk, and the town is also celebrated for its coloured

tiles or
&quot;azulejos.&quot;

Linen and woollen fabrics, hats,

leather, paper, cigars, glass, and pottery are also manu

factured, and there are foundries and printing-works. Corn,

rice, silk, saffron, oranges, raisins, almonds, figs, and other

fruits are extensively exported, and iron, hardware, timber,
and colonial produce are imported.
The port is at El Grao (Villanueva
del Grao

; population 4433 in

1877), 3 miles distant, where a

commodious harbour with a mini

mum depth of 20 feet has been

constructed. The works were be

gun in 1792. The population of

Valencia in 1877 was 143,856,
and in 1888 about 170,000 (esti

mated).

The earliest historical mention of

Valencia ( Valentw) is by Livy (Epit. ,

Iv. ), according to whom Junius Brutus
settled the soldiers of Viriathus here

(136 B.C.). It sided with Sertorius (c.

77 B.C.), and was accordingly severely

punished by Pompey, but must have
recovered speedily, being mentioned by
Pliny (iii. 4) as a colony in the region
of the Edetani, and spoken of by Mela
as an important place. It was taken

from the Goths by the Moors in 714,
and from the Moors by the Cid (see

vol. v. p. 774) in 1094, from whom it is

sometimes called Valencia del Cid. The
Moors recovered possession in 1101, but
were compelled finally to relinquish it

in 1238, when Jayme I. of Aragon (&quot;
Ei

Conquistador &quot;)
added it to his domi

nions. In the 16th and 17th centuries

it became the seat of a considerable

school of painting, of which Juanes

(1506-79) may be regarded as the

founder, and to which belonged also

Francisco de Ribalta (1550-1628), Juan
de Ribalta (1597-1628), Jose Ribera

(1588-1656), Pedro Orrente (1560-1644),
and J. G. Espinosa (1600-1680). In the beginning of the 17th

century Valencia and its surrounding district suffered greatly from

the expulsion of the Moors, its most industrious and enterprising
cultivators. In the War of Sticcession Valencia sided emphatic

ally with the house of Austria, for which it was punished by being

deprived of many of its ancient privileges. In 1808 an abortive

attempt to capture it was made by the French
; they succeeded,

however, in 1812, and held it till June 1813.

VALENCIA, a town in the United States of Venezuela,

capital of the state of Carabobo, situated amidst savannas

and tropical plantations, 1800 feet above sea-level, in the

valley between the two chains of the Maritime Andes. It

is about 3 or 4 miles distant from the Lagoon of Tacarigua
or Lake of Valencia (about 45 miles in length and from

10 to 13 in width). The town is connected by cart-roads

with Cardcas and other places in the interior, as well as

with its port, Puerto Cabello. A railway across the

northern chain of the Maritime Andes, with a total length

of 33^ miles, was nearly completed between Valencia and

its seaport in the end of 1887. The town is well built,

with straight streets cutting one another at right angles.

The plaza or chief square, which is adorned with an early

Spanish church, commands a magnificent view of the
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Maritime Andes. There are several manufactories, among
them a weaving factory and one for the making of

machinery and agricultural implements. An iron aque
duct supplies the town with drinking water. Among the

educational institutions are a college of science and a

normal school. The climate is said to be healthy. The

highest temperature is equal to 85 Fahr., the lowest 68,
the mean 76 5. The population in 1883 was 36,145.

A
T

ALENCIENNES, a town of France and a first-class

fortress, in the department of
N&quot;ord,

is 157 miles north-

north-east of Paris on the railway to Brussels, at the point
where the river Rhonelle joins the Scheldt. The latter

here divides into two branches, one of which flows through
the town, while the other, canalized, fills the trenches of

the citadel and skirts the fortifications. Valenciennes is

the centre of a rich coal-field, which has called into exist

ence numerous foundries, forges, rolling-mills, wire-works,
and machine shops. There is also an extensive beetroot

cultivation, with attendant sugar-works and distilleries.

Cambrics and lawns are manufactured and calico-printing
is carried on, though little of the famous lace is now
made. There are a court of first instance, a chamber of

commerce, a conseil de prud hommes, a chamber of agri

culture, and a sugar exchange. The town -hall, rebuilt

after the old plan in 1867-68, and surmounted by a square

campanile, contains examples of the three &quot;Watteaus, Van

Dyck, Velazquez, Rubens (the Stoning of St Stephen), as

well as numerous productions of the native school of fine

arts (founded in 1782). There are also collections of

medals and seals and a fine specimen of old Valenciennes

tapestry. The library, formed at the Revolution from the

libraries of the religious houses of Valenciennes, St Amand,
and the neighbourhood, contains 25,000 printed volumes
and 980 MSS., the latter including valuable works in early
Romance. Valenciennes also contains several interesting

private collections, and has associations for the promotion
of agriculture, science, art, music, itc. The church of

Xotre Dame du Cordon, of the 13th-century style, was
consecrated in 1864. The church of St Gery has a grace
ful modern tower

;
but only a few pillars remain of the

old building of 1225. The crooked and ill-paved streets

contain some houses of the 15th and 16th centuries.

Statues of Watteau and Froissart adorn the town. Of the

six gates three have some architectural pretensions. The

population in 1881 was 23,291 (commune 27,607) and in

1886 22,919 (commune 27,575).

Valenciennes, so named because founded or restored by the

emperor Valentinian I., was a residence of Clovis, and it was hither
that Charlemagne summoned his first assembly of states in 771.
The Normans were repulsed from its fortifications in 881. Valen
ciennes by turns belonged to Hainault and was independent, till

taken by Baldwin of Flanders in 1003. It espoused the cause of
Jean d Avesnes in 1353, and was unsuccessfully besieged by the

Flemings. In the 16th century Valenciennes became the strong
hold of Protestantism in Hainault, but was conquered by the

Spaniards, who committed all sorts of excesses. In 1656 the

Spaniards under Conde made a successful defence against the
French under Turcnne

;
but in 1677 Louis XIV. took the town

after an eight days siege, and Vauban constructed the citadel.

Valenciennes has since always belonged to France. In 1793, after

forty-three days bombardment, the garrison, reduced to 3000 men,
surrendered to the allied forces numbering some 140,000 or 150,000
men, with 400 cannon. In 1815 it defended itself successfully.

Among the natives of Valenciennes may be mentioned Isabella of

Hainault, wife of Philip Augustus of France, Baldwin IX. of Flanders

(emperor of Constantinople), Jeanne of Flanders, Henry VII. of

Luxemburg (emperor of Germany), Froissart, the painters Watteau
(3), Pater, and Abel de Pujol, the sculptors De Crauck, Durez,
Saly, Carpcaux, and Lemaire, the soldiers Jacques de Lalaing and
Charles de Lannoy (viceroy of Naples), and the navigator Lemaire.

VALENS, emperor of the East from 364 to 378, owed
his elevation in the thirty -sixth year of his age to his

brother Valentinian, who chose him to be his associate in

the empire, of which a formal division into East and West

was now once for all definitively arranged (see VALENTIN
IAN I.). Valens had been attached to Julian s bodyguard,
but he was not much of a soldier, though his father, Gra-
tian of Pannonia, had risen from the ranks to a high posi
tion. A revolt headed by Procopius in the second year of

his reign, and backed up by the public opinion of Con
stantinople and the sympathy of the Gothic princes and
chiefs on the Danube, seemed so alarming that he thought
of negotiation ;

but in the following year the revolt

collapsed at the prompt action of a loyal and able veteran
officer. In the year 366 Valens at one stroke reduced the
taxes of the empire by one-fourth, a very popular measure,
though one of questionable policy in the face of the threaten

ing attitude of the Goths on the lower Danube. Before

venturing on a campaign against them, Valens received

baptism from Eudoxus, the bishop of Constantinople and
the leader of the Arian party. After some small successes

over the Goths, won by his generals, Valens concluded a

peace with them, which lasted six years, on a general

understanding that the Danube was to be the boundary
between Goths and Romans. On his return to Constanti

nople in 369-370 Valens began to persecute his orthodox
and Catholic subjects. Yet he can hardly have been a

hearty and willing persecutor, or he would not have suffered

the orthodox Basil to remain bishop of Csesarea in Cappa-
docia, nor can he have been a thoroughgoing religious

fanatic, or he would not have restrained many of his sub

jects from burying themselves in monasteries to escape
the duties of citizens. Indeed he had not the strength of

will or force of character to have been either the one or

the other.

In the years 371 to 377 Valens was in Asia Minor,
most of the time at the Syrian Antioch. The late war
with Persia under the emperors Julian and Jovian had
not been satisfactorily concluded : the question as to the

possession or the protectorate of Armenia was still in

suspense. Valens, though anxious to avoid an Eastern

war, because of danger nearer home from the restlessness

of the Goths, was compelled to take the field against

Sapor, who had invaded and occupied Armenia. It seems
that Valens l crossed the Euphrates in 373, and in Meso

potamia his troops drove back the king of Persia to the

farther bank of the Tigris. But the Roman success was

by no means decisive, and no definite understanding as to

boundaries was come to Avith Persia. Valens returned to

Antioch, where in the winter of 373 a young man of high
rank, Theodoras by name, was made to believe by a pack
of fortune-tellers and magicians that the emperor s suc

cessor would be a man whose name began with &quot;

Theod.&quot;

Theodorus was put to death, with many others whose
name began with the same fatal letters

;
and this led to

a vindictive persecution throughout the province of Asia
of all who professed or practised magic and necromancy.
The age was a very superstitious and inquisitive one, and
Valens certainly shared its weakness. Between 374 and
377 we read of grievous complaints of injustice and extor

tion perpetrated under legal forms, the result probably of

the recent panic, and pointing to an increasing weakness
and timidity at headquarters. Although preparations were
made for following up the war with Persia and securing
the frontier, a truce was patched up, rather to the disad

vantage of the empire, Armenia and the adjacent country

being half conquered and annexed by Sapor. The armies
of Rome, in fact, were wanted in another quarter. The

Huns, of whom we now hear for the first time, were be

ginning in 376 to press the Goths from the north, and the

latter asked leave of the emperor to cross the Danube into

Roman territory. This they were allowed to do, on the

condition that they came unarmed, and their children were
1 Amm. Marc., xxix. 1

; the narrative is brief aud iiot very clear.
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transported to Asia as hostages. The conditions, how

ever, were not strictly enforced, and the whole affair was

treacherously mismanaged by the imperial generals, who
for their own profit forced the new settlers to buy food at

famine prices. Accordingly the enraged Goths, under their

chief Frithigern, streamed across the Balkans into Thrace

and the country round Adrianople, plundering, burning,
and slaughtering as they went. They were driven back

for a time, but returned in the spring of 378 in greater

force, with Huns and Alans to fight with them against the

empire ;
and again, after one or two repulses, they pene

trated to the neighbourhood of Adrianople. Valens, who
had now returned to Constantinople, left the capital in

May 378 with a strong and well-officered army. Without

awaiting the arrival of his nephew Gratian, emperor of the

West, who had just won a great victory over one of the

barbarous tribes of Germany in Alsace, Valens attacked

the enemy at once, although his troops had to go into

action heated and fatigued by a long march on a sultry

August day. The battle was decided mainly by the

cavalry of the Alans and Sarmatians, the Roman infantry

being outnumbered, outmanoeuvred, and finally so hemmed
in that the men could scarcely draw their swords. The

slaughter went on for hours, till the imperial army was

destroyed. Valens either perished on the field or, as some

said, in a cottage fired by the enemy. From the battle of

Adrianople the Goths permanently established themselves

south of the Danube.
Ammianus Marcellinus, a contemporary writer, is our chief

authority for the reigns of Valens and Valentinian. See also Gibbon s

sketch of the period in the 26th and 27th chapters of his Decline

and Fall and Hodgkin s Italy and her Invaders.

VALENTINE, or VALENTINUS, the name of a consider

able number of saints,
1 three of whom may be particularized.

1. VALENTINUS, presbyter and martyr, according to the

authorized Roman legend (see lesson for second nocturn,
14th February, in the diocese of Tortosa), was arrested and

thrown into chains at the instance of the emperor Claudius

(Gothicus), and handed over to Calphurnius, who employed
one Asterius to try to win him back to idolatry. Valentine

miraculously healed the blind daughter of Asterius, who

accordingly believed and was baptized, with all his house.

The saint after long imprisonment was beaten with clubs

and finally beheaded on the Flaminian Way (14th Feb

ruary). 2. VALENTINUS of Interamna (Terni), bishop and

martyr, miraculously healed Chaeremon, the deformed son

of Craton, a Greek rhetorician living in Rome, who along
with various other prominent persons was accordingly
converted. This Valentine, who also is commemorated on

14th February, is invoked, especially in Italy and Germany
(St Velten), in cases of epilepsy and cognate disorders.

3. VALENTINUS, who is spoken of as the apostle of Rhaetia,

and venerated in Passau as its first bishop, flourished

during the first half of the fifth century.
For the peculiar observances that used to be connected with

St Valentine s Eve and Day in England, Scotland, and also (it is

said) in some parts of France, and to which allusion is so frequently
made by English writers from Shakespeare onwards, such works as

Brand s Popular Antiquities, Hone s Every-Day Book, or Chambers s

Book of Days may be consulted. Their appropriateness to the spring
season is, in a general way, perhaps, obvious enough ; and, as for the

name, it has been suggested that there is at least a similarity in

sound between Valentine and galcntin (Fr. dim. from galant).

VALENTINIAN L, emperor of the West from 364 to

375. He had been an officer of the guard under Julian

and Jovian, and had risen high in the imperial service.

With a fine robust frame, he possessed great courage and

great military capacity. He was chosen emperor in his

forty-third year by the officers of the army at Nicsea in

Bithynia early in 364, and shortly afterwards named his

brother VALENS (q.v.} colleague with him in the empire.
1 The Heiligenlexicon of Stadler-Ginal enumerates fifty-two.

The two brothers, after passing through the chief cities of

the neighbouring district, arranged the partition of the

empire at Naissus (Nissa) in Upper Mcesia. As emperor
of the West, Valentinian took Italy, Illyricum, Spain, the

Gauls, Britain, and Africa, leaving to Valens the eastern

half of the Balkan Peninsula, Greece, Egypt, Syria, and
Asia Minor as far as Persia. During the short reign of

Valentinian there were wars in Africa, in Germany, and in

Britain, and Rome came into collision with barbarian peoples
of whom we now hear for the first time, Burgundians,

Saxons, Alemanni. The emperor s chief work was guard

ing the frontiers and establishing military positions. Milan

was at first his headquarters for settling the affairs of

northern Italy ;
next year (365) he was at Paris, and then

at Rheims, to direct the operations of his generals against
the Alemanni. This people were driven back to the Ger
man bank of the Rhine, and checked for a while by a

chain of military posts and fortresses, though at the close

of 367 they swooped down on Moguntiacum (Mainz) and

plundered the city. In that same year Valentinian was at

Amiens, and there, before his assembled troops, he gave
the title of Augustus to his son Gratian, eight years of age.
The next three years he spent at Treves, organizing the

defence of the Rhine frontier against the Alemanni and

Saxons, and personally superintending the construction of

numerous forts. Treves was, in fact, his headquarters dur

ing most of his reign. His general administration seems

to have been thoroughly honest and able, in some respects
beneficent. If he was hard and exacting in the matter of

taxes, he spent them in the defence and improvement of

his dominions, not in idle show or luxury. Though him
self a plain and almost illiterate soldier, he was a founder

of schools, and he also provided medical attendance for the

poor of Rome, by appointing a physician for each of the

fourteen districts of the city. He was a Christian, an

orthodox Catholic, and in his life perfectly pure ; but he

permitted absolute religious freedom to all his subjects.

Against all abuses, both civil and ecclesiastical, he steadily
set his face, even against the increasing wealth and worldli-

ness of the clergy. Valentinian was in many ways a good
and able ruler at a particularly difficult time. The great
blot on his memory is his cruelty, which at times was

frightful, and showed itself in its full fierceness in the

punishment of persons accused of witchcraft, soothsaying,
or magical practices. In 374 the Quadi, a German tribe

in what is now Moravia and Hungary, resenting the erec

tion of Roman forts to the north of the Danube in what

they considered to be their own territory, crossed the river

and laid waste the province of Pannonia, Valentinian s

native land. The emperor in the April of the following

year entered Illyricum with a powerful army, and gave
audience to an embassy from the Quadi at Bregetio on the

Danube, somewhere near Pressburg. Their defence threw

him into a paroxysm of rage, in which he suddenly fell

down, apparently in a fit of apoplexy, and died in a few

hours. His two sons, Gratian and Valentinian II., were

jointly his successors.

VALENTINIAN II., an infant of four years of age, with

his half-brother Gratian, a lad of about seventeen, became

the emperors of the West on the death of their father,

Valentinian I., in 375. They made Milan their home; and

the empire was nominally divided between them, Gratian

taking the trans-Alpine provinces, whilst Italy, Illyricum
in part, and Africa were to be under the rule of Valen

tinian II., or rather of his mother, Justina. Justina was

an Arian, and the imperial court at Milan pitted itself

against the Catholics, under the famous Ambrose, bishop
of that city. But so great was his popularity that the

court was decidedly worsted in the contest, and the em

peror s authority materially shaken. In 387 Maximus,
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who had commanded a Roman army in Britain, and had

in 383 (the year of Gratian s death) made himself master

of the northern provinces, crossed the Alps into the valley
of the Po and threatened Milan. The emperor and his

mother fled to Thessalonica, to Theodosius, the emperor of

the East and husband of Galla, Valentinian s sister. At
their entreaty he marched into Italy with an army, de

cisively defeated Maximus, and set Valentinian once more
on the throne (388). He also converted the lad to orthodox

Catholicism. Four years later Valentinian was dead. A
barbarian warrior, a Frank named Arbogast, who had

fought for Gratian and Theodosius, so presumed on his

.services that Valentinian was provoked into giving him a

letter of dismissal. But Arbogast tore the letter up before

the emperor s face and openly defied him. Soon after

wards Valentinian was slain, no doubt by Arbogast s order,

at Vienne in Gaul, while taking part in some athletic sports.

Eugenius, a humble dependent of the barbarian, succeeded

to the empire of the West, a disgrace noted by the poet
Claudian (De Tertio Consulatu Honorii, Ixvi.).

VALENTINIAN III., emperor of the West from 425
to 455, the son of Constantius and Placidia, daughter of

the great Theodosius, was declared Caesar at Thessalonica

under the auspices of Theodosius II., and again the follow

ing year at Rome, in the seventh year of his age. His

reign of thirty years was a period of great and terrible

events associated with the names of Attila, Genseric, and

Aetius, the &quot;last of the Romans.&quot; This period is marked

by the dismemberment of the Western empire, the con

quest of the province of Africa by the Vandals in 439,
the final abandonment of Britain in 446, the loss of great

portions of Spain and Gaul, in which the barbarians had
established themselves, and the ravaging of Sicily and
of the western coasts of the Mediterranean by the fleets

of Genseric. As a set-off against these calamities there

was the great victory of Aetius over Attila in 451 in the

neighbourhood of Chalons. (See ROME, vol. xx. p. 781.)
The burden of taxation became more and more intolerable

as the power of Rome decreased, although there were a

partial remission of taxes in 450 and a cancelling of arrears

in consequence of the general impoverishment of Rome s

.subjects. Ravenna was Valentinian s usual residence
;
but

he fled to Rome in 452 on the approach of Attila, who,
after ravaging the north of Italy, died in the following

year. In 454 Aetius, between whose son and a daughter
of the emperor a marriage had been arranged, was treacher

ously murdered by Valentinian. Next year, however, the

crime was avenged by the assassination of the emperor as

he was looking on at some games in the Campus Martius.

He was a contemptible creature, cowardly, self-indulgent,
without spirit, and without ability. With Valentinian III.

the family of Theodosius became extinct.

Our chief original sources for the reign of Valentinian III. are

.lordanes, Prosper s Chronicles, written in the 6th century and end

ing with the year 455, and the poet Sidonius Apollinaris. See also

(iihbon s history of the period (Decline and Fall, c. xxxiii.-xxxv.)
and Hodgkin s Italy and her Invaders (1880).

VALEXTINUS AND VALENTINIANS. Valentinus
was the most important Christian theologian before Origen.
Clement and Origen both were his pupils. In his school

all those problems were started which afterwards engrossed
the Greek fathers, and a large proportion of the solutions

given by him and his followers subsequently became,

though in a modified form, accepted doctrines. The dog
matic of Origen lies at the foundation of the orthodox

dogmatic of the church, and it in its turn had its prototype
in that of the Valentinian school. Valentinus was the first

man in Christendom who for other than merely apologetic

purposes sought to fuse together the results of Greek

philosophy with the substance of the Gospel, combined the

exalted ethic of the Platonic and Neopythagorean schools

with the preaching of the evangelical pulpit, and treated

the manifestation of Jesus as the keystone in the great
structure of thought which Greek science had reared. His

theology is, so to speak, the central pier of the bridge con

necting the Jewish with the Christian Alexandrians. He
may perhaps be regarded as superior to Philo in sober-

mindedness and in acuteness, and as having excelled Origen
at once in delicacy of religious and moral perception and
in vigour of language, though he was far behind him in

learning and in extent of knowledge.
1 His success as a

teacher was brilliant. Tertullian tells us that among all

the Christian
&quot;collegia&quot;

that of Valentinus was the most

crowded,
2 and the numerous branches into which his

scholars soon divided are evidence of the wealth of his

influence. Even his enemies have praised his &quot;

ingenium
et eloquium&quot; (Adv. Valent., 4). Tertullian, Clement,

Origen, Jerome, and Adamantius agree in testifying that

he was a man of singular gifts. The few extant fragments
of his writings fully confirm this : there is not one of

them that is not marked by originality and depth. And
his disciples, although they have partly deteriorated his

teachings by undisciplined fancies and inappropriate mytho-

logizing, have, every one of them, something particular and
valuable to say. Their influence did not cease until in the

catechetical school of Alexandria the church found teachers

of her own who were at once scientific theologians and de

fenders of the church of orthodoxy.
Valentinus. Of Valentinus himself almost nothing is

known. That he was an Egyptian by birth and received

his education in Alexandria is probable but not certain. 8

He came to Rome under Hyginus about 138, flourished

under Pius (140-155), and was still there in the time of

Anicetus
(c. 155-166). This we learn from Irenaeus

(iii.

4, 3), who lets us see that his main activity was in Rome.
He further tells us that Polycarp during his sojourn in

that city was the means of converting some Valentinians.

Tertullian supplements (De Prsescr., 30) Irenaeus with the

information that Valentinus originally attached himself in

Rome to the main body of the church, but &quot; ob inquietam

semper curiositatem qua fratres quoque vitiabat,&quot; after

having been twice temporarily suspended from communion,
he was ultimately cut off. This statement shows that the

Roman Church did not, to begin with, possess the standards

by which to try Valentinus. The sections of the Shepherd
of Hernias which treat of the Gnostics represent them as

still continuing to exist within the church, although their

dangerous character was already known. It was not, then,

until the bishopric of Anicetus that the Roman Church suc

ceeded in ridding itself of the Valentinian collegia. It

seems very doubtful whether there is any good foundation

for Tertullian s further allegation (Adv. Valent., 4) that

Valentinus was ambitious of obtaining the episcopate of

Rome and that his failure in this caused him to break with

the church. Hippolytus will have it (see Epiphanius and

Philaster) that Valentinus afterwards went to Cyprus as a

declared heretic. We are not in a position to control this

statement
;
but the words of Irena;us would almost lead to

the conclusion that he died in Rome. At any rate there

is no reason to suppose that he was alive much later than

160. Tertullian, in spite of a disposition to bring him

down to as recent a period as possible, does not seem to

think of him as living in the time of Marcus Aurelius.

But in the school of Valentinus it was asserted that their

master had been a pupil of Theodas, a yvw/n/xos ZlauAov;
4

in that case he must have been a very old man in 1GO.

1 Jerome nevertheless calls him &quot;doctissimus&quot; (Comm. in Osee, ii. 10).
2

Tert., Adv. Valent. ; &amp;lt;/. Origen, Horn., ii. 5, and Comm., xiv. p.

40,
&quot; robustissima secta.&quot;

3
Epiph., User., 31

;
Mur. Fragm., fin.

4
Clem., Strom., vii. 17, 106.
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Valentinus was the author of several epistles, three frag

merits of which have been preserved by Clement;
1 one o:

these was addressed to a certain Agathopus. He also com

posed homilies (one entitled On Friends}, of which we

possess four fragments.
2 An expression of Tertullian s (.4 c/y.

Valent., 2) seems to imply that Valentinus was also the

author of a treatise entitled /Sophia. Perhaps this is the

source from which Irenpeus s systematic account of the

Valentinian doctrine
(i. 11, 1) was indirectly taken. Ter-

tullian speaks of Psalms of Valentinus (De Car., xvii. 20)
the author of the Muratorian Fragment seems also to refei

to these
;
and in the Philosophumena of Hippolytus (vi.

37) a considerable fragment from them is given. The
&quot;

gospel
&quot;

of Valentinus is spoken of below.
Sources. All that we possess of Valentinus and his disciples are

the fragments preserved by their opponents, the fathers of the
church. We cannot therefore put implicit confidence in all that

they tell us, or accept as of primary importance in the doctrine oi

the Valentinians all that they represent as such. The extant frag
ments of the writings of Valentinus himself, as well as of those oJ

his scholars (Ptolemseus, Heracleon, Theodotus, and others), fortu

nately enable us to set their theology in a more worthy light than
does the fantastic

&quot;system&quot; which Irenceus has given. Of the
four ancient treatises against the Valentinians known to Tertullian
we possess but one, that of Irenaeus, those of Justin, Miltiades, and
Proculus being lost. The loss of Justin is most to be regretted, for

he was a contemporary, and wrote his Syntagma probably in Rome
at the time when Valentinus was actually labouring there. In
Rome some sixty years later the author of the Muratorian Frag
ment also took notice of him. Proculus wrote a special polemic
against him, while Miltiades wrote in the same sense in Asia Minor
and Iren?eus in Gaul about 180. Tertullian s Adversus Valen-
tinianos was composed in Carthage some twenty years later, and
Clement engaged in a work of a similar nature almost simultane

ously at Alexandria. Against the Marcionite Church the fathers
were equally energetic, Marcion and Valentinus during the period
between 150 and 230 passing for the most dangerous heretics. Our
oldest and at the same time fullest source is the work of Irenaeus,
which rests upon a tract of Ptolemaeus and probably makes use of
the Syntagma

3 of Justin. In all probability he had read nothing of
Valentinus himself. Tertullian s Adversus Valentinianos is largely
taken from Irenseus, but contains some things that are original
and of very great value : he had either himself read some Valen
tinian works, or had at least obtained authentic information as to
their contents. Our best sources for Valentinus himself are the
Stromata and Eclogues of Clement of Alexandria, who had read
much of Valentinus and something of Heracleon, and gives extracts
from both. His Excerpta ex Theodoto are also invaluable. Hip
polytus in both his works against heretics has transcribed Irenceus

;

yet in his Philosophumena, he has followed a new source in describ

ing the Valentinian system. Origen made a careful study of
Heracleon s Commentary on John s Gospel, and in his own Com
mentary he frequently refers to it both approvingly and otherwise.
The numerous fragments he has preserved have very great value for
the historian. Lastly, Irenreus and Hippolytus have been tran
scribed by Epiphanius, who also has preserved various matters of

importance, particularly the letter of Ptolemaeus to Flora.
Valentinians. The school of Yalentinus soon divided into two

main branches, that of Italy and that of Asia Minor. 4 Both in turn
subdivided into various sections ; but the Asiatic branch on the
whole preserved most faithfully the teaching of the master. His
influence spread even beyond the limits of the schools. Tatian, for

example, in his later period indubitably derived much from Valen
tinus, and the fathers of the Alexandrian school were very largely
indebted to him. Even in the time of Epiphanius Valentinians
still existed in some districts of Egypt. The Italian branch had
as heads of its schools Secundus, another master of uncertain name
(Colarbasus? Epiphanius? see Iren., i. 11, 3), Ptolemteus, Herac
leon, Theotimus, and Alexander. Secundus modified the master s

doctrine of the aeons and introduced a dualism into it. The anony
mous scholar shows tokens of Pythagorean influence. . But the
most important, exceeding in the extent of their influence even the

piaster himself, were Ptolemneus and Heracleon. The former made
into hypostases the reons which Valentinus himself had regarded
as impersonal powers of the one Godhead. He is the systematic and
Biblical theologian par excellence of the Valentinian school, con
spicuous for a powerful if also undisciplined phantasy ;

and in his
letter to Flora he shows how thorough has been his study of the

1
Strom., ii. 8, 36

;
ii. 20, 114

; iii. 7, 59.
&quot;

Strom., iv. 13, 91 ; iv., 13, 92
;

vi. 6, 52 ; Hippol., Philos., vi. 42.
His use of this work, however, is not beyond all question, and it

is impossible to tell the nature and amount of his indebtedness.
1 See Hippol., Philos., vi. 35

; Tert., Adv. Valent., 4.

Old Testament, and how penetrating, how carefully considered,
and how pointed his criticism of it. Heracleon, mentioned also by
Irenaeus, earned distinction by his Commentary (viroit.vfifw.Ta) on the

Gospel according to John, for it is probably the first scientific com
mentary that Christendom produced. Clement (Strom., iv. 9, 73)
calls him the most eminent teacher of the Valentinian school. He
appears to have shown much greater sobriety than Ptolenianis,
whose speculations recall those of the later Neoplatonists in a most
striking manner, just as we find Valentinianism generally to have
anticipated, not only the later scientific theology of the Catholic
Church, but also Neoplatonism. Of Theotimus all that we know
is Tertullian s remark (Adv. Valent.

, 4) : &quot;niultum circa imagines
legis operatus est.&quot; Tertullian is also our sole informant about
Alexander (De Carne, 17-20). He seems to have busied himself
specially with the Christological problem, and to have written
under the title of Syllogismi a treatise into which quotations from
Valentinus s Psalms were introduced as authorities.
The names mentioned as those of leaders of the Asiatic school

are Axionicus, Theodotus, and above all Bardesanes
;
we also have

some fragments of Valentinian writings belonging to the East, but
of which the origin is otherwise unknown. 5 Axionicus at Antioch (i

was the master s most faithful disciple. Clement of Alexandria has
preserved excerpts of a very inconsecutive character and in a very
corrupt text from a systematic work, and some commentaries of
Theodotus

( E/c TWV QeoSbrov Kal TTJS ai&amp;gt;aTo\iKi)s Ka\ov[j.fi&quot;r)s Sidaa-
KaXtaj Kara TOI&amp;gt;S OvaXfisrivov xp - vs tirtTOfMu). These excerpts,
which constitute one of the most important sources for Gnosticism
generally, have not hitherto received the attention they deserve.
Zahn

(Forschungcn,_ iii. p. 123 sq.) has tried to make out that
Theodotus is identical with Theodas, Valentinus s master. But
from the excerpts it seems hardly probable that they should be the
work of a man who must have written at latest under the emperor
Trajan. Bardesanes, though originally influenced by Valentinus,
ultimately took up peculiar and independent ground of his own,
and through him Valentinus exercised a great influence upon the

Syrian Church, which continued until the 4th century (see SYIUAC
LITERATURE, vol. xxii. p. 827). In Asia Minor the Valentinian

collegia continued until past the middle of the 4th century (see
Epp. Julianf). The church fathers bring into connexion with
Valentinus the Magian Marcus, as to whose doctrine we are very
adequately informed by Irenaeus, but it is questionable whether he
can really be reckoned as one of the disciples of that master.

_
Teaching of Valentinus. Valentinus made his appearance at a

time when the Christian communities were still destitute of any
fixed doctrinal system : they were still associations pledged to a

holy life on the ground of their faith in the one spiritual God and
in His Son Jesus Christ, closely held together by the bonds of

brotherly love, and strictly separated from the world and from
them that are without by the consciousness of having received the

Holy Ghost. But an enormous volume of facts, of sayings, and
of thoughts had by this time become current within the church,
material drawn from the Old Testament, from the Gospel history,
from the Pauline epistles, from other early Christian writings, and
from the Hellenistic and apocalyptic literature of the Jews. How
this material was to be arranged, how it was to be kept within

bounds, and with what degree of authority it was to be invested
were questions still unsettled. But one thing was certain Paul
had declared it, and every Christian apostle, prophet, and teacher
had repeated it that the Christian faith guaranteed knowledge
supreme and complete, and led on from truth to truth. Another
thing was sure that all human wisdom was but folly in presence
of this new &quot; divine

&quot;

wisdom, which was inclusive of all human
knowledge. The means, moreover, by which every saying, every
fact was to be turned into a profound thought had for long been
known and in use in the Christian communities, that of allegory.
But as yet there was no settled principle fixing the manner in
which the allegorical method was to be applied, or determining
what were the ruling thoughts of Scripture. The attitude of
Christian teachers towards the Jewish wisdom was as indeterminate
as it was towards Greek philosophy. The Pauline theology was
intelligible only to a very few, and the Old Testament was as it

were a veritable sphinx. It was understood to be a superhuman
book, but it was also understood that much of its contents, if

taken literally, was valueless. In what sense was it to be under
stood ? How much of it was to be taken literally and how much
spiritually ? Was everything to be taken spiritually ? According
:o what principle was it on this assumption to be interpreted ?

Was the whole of it the revealed word of the Most High, or were
various authors to be recognized? Might it possibly be that part
of it was divine, part heroical, part genial, part natural, part false,

ind part devilish ? Or was it perhaps true that no part of the
)0ok proceeded from the Most High God, that nothing was pneu-
natic, but all psychical or carnal ? And, if the Old Testament was

5 See Epipli., Hair., iii. 5, 6; Method., He/u avrf^ovcriov; Adamant.,
*e recta in Dewnfide.
6

Hippol., Philos., iv. 35; Adv. Valent., 4.
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to be allegorized, must not the narratives and the sayings of the

Gospels be also treated in the same way ? Was not allegory here

also the pathway to the thought ? If the opening chapters of

Genesis and the histories of the patriarchs and of the people of

Israel were a profound philosophical poem, why should not also the

life of Jesus Christ be only the veil of a cosmic mystery ? All

these questions had within the period from 60 to 130 exercised,

not indeed the great mass of believers, for these were uneducated,
but thinking Christians ;

and the more the Christian preaching

enlarged its scope, the more Christians came into contact with

Syrian, Samaritan, Egyptian, and Greek wisdom, and the more

they found themselves called upon to make comparisons and to

bring into clearness that which is peculiar to and distinctive of

Christianity, it was inevitable that these questions should stir the

minds of educated Christians all the more intensely. Upon the

one basis of faith in Jesus Christ accordingly there were about the

year 130 a great variety of groups, differing from one another in

doctrine, worship, organization, and the like,
1 but differing also in

their attitude to Christianity at large, some keeping themselves

aloof from it because they regarded it as wholly perverted, others

being driven out from it, others again, while remaining within the

main body, yet forming special schools, or
&quot;mystery&quot; unions, and

so on. In Syria, as also in other portions of the Roman empire,
the gospel was associated with Semitic &quot; cultus wisdom &quot; and with
the abstruse speculations of a physical science still in its childhood

;

the entire Old Testament was rejected and an attitude of opposition
assumed towards fellow-members in the great Christian union.

These developments, however, could reckon on only a relatively
small degree of encouragement within the Gneco-Roman world. The
barbaric elements they contained were too conspicuous, and on the

other hand they were too far removed from Jewish-Christian tradi

tion and from Christian common sense. But the attractiveness

must have been very great when, on the basis of Christian tradition

and the mysterious traditions of Oriental peoples, a system was set

up with the aids of Greek philosophical science for a school of

&quot;knowing ones
&quot;

or &quot;Gnostics,&quot; and a cultus organized for a com

munity of the &quot;

initiated.&quot; This was what Basilides and Valentinus

achieved. The importance of Valentinus lies in the facts, firstly,

that he recognized the relationship (for such a relationship really

existed) between the theogonic-cosmogonic myth-wisdom of western

Asia and the Ncopythngorean, Platonic, and Philonic philosophy ;

secondly, that he touched all this rich and varied material which
he had appropriated with the magic wand of the Platonic concep
tion of the universe, and thus transmuted the whole into entities

of a purely spiritual character
;
and thirdly, that he gave a decisive

part to the appearance of Jesus Christ in that great drama which
the history of the higher and the lower cosmos presented to his

mind. In all this he had no design of setting up a new &quot;confes

sion,&quot; and still less any notion (as Marcion had) of utterly remodel

ling Christianity. He was prevented from cherishing any such

ideas by his conviction that men were divided by the inalterable

constitution of their natures into three classes, the &quot;

pneumatic,&quot;

men of the spirit, genial natures, in whom sparks of the divinity
are found

;
the

&quot;psychical,&quot;
moral men, who can if they choose

be ethically good; and
&quot;hylic&quot;

or carnal, hopelessly chained to

that which is perceived by the senses. The ordinary members of

Christendom at large he held to be
&quot;psychical,&quot;

and esteemed

them as such. But he did not regard their Christianity as the

Christianity, rather only as its exoteric form. Alongside of the

exoteric there had all along, according to him, existed an esoteric.

The apostles did not say out everything to everybody, but on the

contrary communicated to the &quot;spiritual
ones&quot; a secret doctrine

into which only select persons might be initiated, and that not until

after long and careful probation. This secret teaching included a

special dogmatic, a special ethic, and a special worship. But it was
not out of all connexion with the Christianity that was publicly

taught. We can observe in the history of the Valentinian schools

the zeal with which they strove to adapt themselves to the Chris

tianity publicly professed, and to follow it in all its developments.
The Valcntinians always, so far as they possibly could, accepted
such things as the development of the canon (agitated for by them

selves) within the church at large, the building up of a tradition,
the symbols framed, and the like

;
to this Ireiueus, Tertullian, and

the Alexandrians all bear witness. In this they present the strongest

possible contrast to Marcion and his church, who from the outset

took up an attitude of the utmost hostility to the main body of

Christians. Hence they expressly even controverted Marcionitism,
as the letter of Ptolemanis to Flora and the polemic of Bardesanes

against the Marcionite Prepon show. If such was the unvarying
attitude of Valentinus s scholars, it is fair to attribute it also to

Yalentinns himself. In his day indeed the dogmatic, ethical, and

legal advances of Christendom at large were still in their most

rudimentary stage, but what there was of them must have been

valued by him even then as the exoteric form of Christianity, to

which he superaddcd his own Gnostic esoteric form. In this

respect he was the forerunner of Clement and Origcn, who likewise

i See Harnaek, L&amp;gt;ogyienge8ch,, i.
i&amp;gt;.

171
&amp;lt;./.

distinguish Gnostic from common Christianity, and very probably
learned the distinction from Valentinus and his scholars. But his

connexion with both was of a still more intimate character. They
are related not only by virtue of the fact that they all regarded
the gospel as the religion of the perfect Hellenically- cultured

spiritual man, but also by the large
- hearted disposition they

cherished, and the settled purpose they manifested, to appropriate

everything noble and great in the history of humanity, to rank it

according to its proper value, and to find a place for it in the edifice

of Christian philosophy. And it is very interesting to notice that

they completely set aside the Greek and Roman mythologies, regard

ing them as worthless and devilish. The formal peculiarity of the

Valentinian Gnosis is that it places all moral and intellectual ideas,

possessions, and entities in a descending scheme of genetic develop
ment. With A alentinus himself they figure as &quot; motus et affectus

&quot;

of the Godhead, the ultimate cause of all things, the alone Good ;

by his scholars they are hypostatized. This descending develop
ment (self-revelation) of the Godhead takes place with a holy
rhythm. At this point the Pythagorean speculations about num
bers on the one hand and the ancient Semitic astrological wisdom
on the other seemed important to Valentinus

;
but everything is

made spiritual: even the old Semitic antithesis of &quot;male&quot; and
&quot;female&quot; is adopted, but with an altered meaning.

2 The whole
inner development of the primal cause (j3t/0os) into the plerorna,
the cosmos of perfection, is designed to explain how it was that

this world of appearance, of mixture, and of sin arose. Valentinus

was a strict monotheist, but at the same time he discerned in the

present world the mingling of irreconcilable elements. The prob
lem then was how, while acknowledging the absolute perfection,

goodness, and causality of God, to reconcile with this the existence

of the actual pneumatico-psychico-hylic world, and at the same
time to show the possibility of redemption in the case of those

who are capable of it. Valentinus solved this problem by assum

ing that the self-unfolding of the Godhead is at the same time to

be thought of as a dissipation of energy. God alone is ayevvriros.

The powers emanating from Him (i/ous, ctXijtfaa, \6yos, fay, tivdpu-rros

= ideal man, e/c/cA?7&amp;lt;na, and so on) are yew-qra.. Hence, although
6/j.oo6(ria. with the Godhead, they have nevertheless a limitation

attaching to them. They are copies of the Godhead in a descend

ing line
;
but the copy is never of equal value with the pattern.

The thirtieth and last ason, Sophia,
3 has the element of imperfection

in the strongest degree. This belongs to it in the form of
&quot;passion&quot;

(irddos), the passionate desire after full knowledge of and fusion

with the primal God. This passion for the pleroma, having seduced

the seon into overstepping its proper bounds, is accordingly sepa
rated from it and removed out of oneness with it

;
it thus falls

into nothingness, the Ktvufj.a, but gives the impulse to the making
of this world. This world is the outward shaping of nothingness,
of appearance, through connexion with the fallen wisdom. It is a

feeble copy of the pleroma without any abiding hold, but it includes

pneumatic portions, though these have fallen very low. It was

fashioned by the demiurge, an intermediate being brought forth

by the fallen wisdom. The demiurge is psychical, and thus has

no feeling and no understanding for the pneumatic which adhered

to the elements of the world he framed. But over against the

sensuous powers included in this world, so far as it is derived from

nothingness, the demiurge is the representative of order, righteous

ness, freedom for better things, and the men who have received

something of his spirit are those earnest moral natures who strive

against their passions and aim at justitia civilis. Far above these

stand the pneumatic ones, who, like their mother, have the strong

passion of genius towards that which is highest, and in this posses

sion, in knowledge and in the desire for knowledge, are raised far

above the antithesis of the hylic (the devil) and the psychic (the

demiurge). They carry within them an indestructible and divine

element which is unintelligible to their very maker, but they are

placed in a world which is foreign to them
; they are as men im

prisoned and fettered. Here it is that the Christian idea of redemp
tion comes in. Jesus Christ appears. The declarations about Him
in the Valentinian school were exceedingly various. We can find

traces in them of all the contemporary and later Christologies of

the Christian Church, even of the Adoptian. What they all hail

in common was (1) the idea that Jesus Christ made manifest was

an exceedingly complex Being, in whom two or three natures, or

even a greater&quot; number, had to be distinguished (compare Origen s

Christology) ; (2) the conviction that the highest element in the

Redeemer was not one of the peons which had somehow parted with

some of its potential energy, but was the perfect self-manifestation

of the Good, the Supreme God Himself; (3) the conception that

2 The earliest opponents of the Valeiitinians distinguished them sharply
from the &quot;Gnostics.&quot; They rightly perceived that the Semitic and mytho
logical element was for the Valeiitinians merely the material, which they filled

with the spirit of Hellenism. Some of the heads of schools, however, dealt

with this material in a highly fantastic fashion, and accordingly the church

fathers say with justice that &quot; Inolescentea doctrinne Valentinianorum in silvas

jam exoleverunt Gnosticonim&quot; (Tert., Adv. Valent., 39).
3 The number 30 comes from astronomy: at bottom the seons of Valentinus

are 20 J, the number of days in the lunar month.
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the physical nature of Jesus Christ was no actual corporeity, but
either something psychical or something pneumatical. This Jesus
Christ then delivers all who are pneumatic in the world by com
municating knowledge. By full knowledge of God, of the world,
and of themselves they are raised above the world, enter upon their

undying divine life, and finally are brought by Christ into the

pleroma. But psychical persons also are redeemed by Him. They
who hitherto have been brought up according to the laws of the
Old Testament, that is, of the demiurge, now receive the perfect
law

;
Jesus moreover by His death procured for them the forgive

ness of sins. They are now therefore in a position to lead a perfect
moral life, and after death, if they have made a right use of their

freedom, shall be brought to an abode of bliss. The Valentinian
ethic shows a fine combination of spiritual freedom with the element
of asceticism. Their thesis, that primarily it is not the outward
act but the intention that is important, was misunderstood by
the fathers of the church as if they had given permission to pneu
matic persons to live in licence, to deny the faith under persecution,
and the like. But there is no foundation for this. The fragments
we possess from writings of Valentinus and his school show rather
that they were second to no Christian body in moral earnestness.
The Yalentinians appear to have joined in the religious worship of

the main body of the church so long as they were tolerated within
it. But along with this they celebrated their own mysteries, in

which only the initiated might take part.
In the foregoing sketch only the broad general outlines of the

Valentinian theology have been indicated. In all the schools, and
even with Valentinus himself, it was much richer and more com
plicated than has been indicated. But all was strictly wrought
out, and even the apparently abstruse served always for the ex

pression of a weighty thought. Very manifold and various were
in particular the doctrines about the fallen wisdom (Sophia) and
about its relations to the world and the demiurge ; very various
also were the views of Jesus and of Christ and of their relation to
the pleroma of the seons. Finally their representations about
&quot; Horos &quot;

differed widely.
&quot; As a harlot daily changes her attire,&quot;

says Tertullian in his malicious way, &quot;so do the Valentinians

change their opinions.&quot; But none of these differences affected the
oneness of the general view. That the history of redemption con
stitutes along with the history of nature and of the world one grand
drama, that it is for scientific cosmology to explain how it is that the
&quot;mixtures&quot; have come to pass, arid that it is for scientific soteriology
to show how the

&quot;separations&quot; have been brought about, as to these
matters all were at one. Equally were they at one in their view
of Christ as the absolute revelation of God, and in the persuasion
that the creator of the world is identical with the God of the Old

Testament, and is an &quot;intermediate&quot; Being. But the various
Valentinian schools were above all united in their attitude towards
the Scriptures. They were Biblical theologians : that is to say,

they started from the conviction that complete wisdom lay only
in the words of Jesus Christ, or, in other words, in the Gospels.
They accordingly sought to base their systems throughout on the
words of the Lord, applying to these the allegorical method. In a

secondary degree they availed themselves also of the writings of
the apostles. Their dogmatic claimed as afterwards did that of

Origen to be evangelical and apostolic ; but, since they interpreted
the New Testament after the same method as that which Philo

applied to the Old, it was as a rule Platonic thought that they
introduced into the plain and simple words of Jesus, and thus the
fathers of the church were not without justification in calling them
&quot;sectatores Platonis&quot; (Tert., De Prsescr., 30). As their method
of exegesis supplied them with the means of everywhere finding the
sense that suited them, it is highly improbable that they were at
the trouble to prepare any new scriptures. The fathers do not as
a rule charge them with either fabrication or falsification, but only
with perversion of the Word through wrong interpretations. Nor
did they dispute or reject the Roman creed

; they simply, by a

peculiar interpretation, put their own meaning upon it
; yet at the

same time they had alongside of it their own &quot;regula fidei.&quot; It
is hardly probable that they possessed an &quot;

evangelium veritatis
&quot;

of their own, but it is not impossible. They subjected the Old
Testament to an admirable religious criticism. Ptolemoeus dis

tinguished in the law (1) what the demiurge had said, (2) what
came from Moses, (3) what the later teachers of the law had
added. Amongst those portions which were regarded as having
proceeded from the demiurge himself, he again distinguished three

groups : () the Decalogue, which is of perpetual obligation, and
which only required to be completed by Christ (in the sermon on
the mount) ; (b) those commands which were given only for a
season on account of the shortcomings of the people, and which
were abolished by Christ

; (c) the ceremonial law, which had a

typical meaning that was fulfilled by Christ. They denied that

anything in the Old Testament came from the supreme God, the
God of goodness and love.

From the fragments of Valentinus and of Heracleon and Theo-
dotus the student can learn how these Valentinians anticipated
the ecclesiastical speculations of subsequent centuries. The follow

ing points may be mentioned in this connexion: (1) the specula
tion as to Oyuoot/tnos, o/uotos, erepowrtos, dyevvijTos, arid yevvrjT6s, by
which they prepared the way for the Unitarian problem in its

scientific shape ; (2) their speculation about &quot;Jesus&quot; and &quot;Christ
&quot;

and about His various natures, by which they opened the way for

later Christology ; (3) their scientific allegorical treatment of the
New Testament Scriptures and their undertaking to found their
whole system upon the sacred writings of Christianity, thus antici

pating Origen s dogmatic ; (4) their distinction of the perficienda,

abroganda, and implenda in the Old Testament, which paved the

way for the doctrine of Irenseus and Tertullian in reference to the
law

; (5) their doctrine of baptism ; (6) their doctrine of the Lord s

Supper ; (7) their doctrine of purification after death, in which

they anticipated the later dogma of purgatory (Origen, Augustine,
Gregory I.) ; (8) their twofold ethic (for psychical and for pneumatic
persons; see -Clement and Origen, as also the monachism of the
Catholic Church) ; (9) and finally the view destined later to play
so large a part within the church, that the soul of the Christian
Gnostic is the bride of Christ.

Literature. The fragments have been collected by Grabe (Spicilegium, ii. 430

sq.) and Hilgenfeld (Ztschr. f. wiss. Theol., 1880, p. 280
; 1881, p. 214 ; 1883, p.

356). The system is set forth more or less in the works on Gnosticism by
Neander, Matter, Baur, Lipsius, Hilgenfeld, Mansel, and Holier. See also

Heinrici, Die Valent. Gnosis u. d. heil. Schrifl (1871), and Rossel. Gcs. Schriften
(1847). (A. HA.)

VALENTINUS, pope for thirty or forty days in 827,
in succession to Eugenius II. (824-827), was a Roman by
birth, and, according to the Liber Pontificalis, was first

made a deacon by Paschal I. (817-824). Nothing further

is known of his history. His successor was Gregory IV.

(827-844).

VALERIAN, a genus of herbaceous perennial plants
of the natural order Valerianacese. Two species Valeri-

ana officinalis, L. (see vol. iv. pi. VIII.), and V. dioica, L.,

are indigenous in England, while a third, V. pyrenaica,

L., is naturalized in some parts of Scotland and the west of

England. The valerians have opposite leaves and small

flowers, usually of a white or reddish tint, and arranged
in terminal cymes. The limb of the calyx is remarkable
for being at first inrolled and afterwards expanding in

the form of pappus. The genus comprises about 150

species. In medicine the root of V. officinalis is intended

when valerian is mentioned. The plant grows throughout
Europe from Spain to the Crimea, and from Iceland through
northern Europe and Asia to the coasts of Manchuria.
Several varieties of the plant are known, those growing in

hilly situations being considered the most valuable for

medicinal purposes. Valerian is cultivated in England (in
several villages near Chesterfield in Derbyshire), but to a

much greater extent in Prussian Saxony (in the neigh
bourhood of Colleda, north of Weimar), in Holland, and
in the United States (Vermont, New Hampshire, and
New York).
The dried root or rhizome consists of a short central erect portion,

about the thickness of the little finger, surrounded by numerous
rootlets about TV of an inch in diameter, the whole being of a dull
brown colour. When first taken from the ground it has no dis

tinctive smell
;
but on drying it acquires a powerful odour of valeri-

anic acid. This odour, now regarded as intolerable, was in the 16th

century considered to be fragrant, the root being placed among
clothes as a perfume (Turner, Herbal, part iii.

, 1568, p. 76), just as

V. ce-lt-ica and some Himalayan species of the genus are still used
in the East (see SPIKENARD). By the poorer classes in the north
of England it was esteemed of such medicinal value that &quot; no broth,

pottage, or physical meat &quot;

was considered of any value without it

(Gerard,, fferball, 1636, p. 1078).
Valerian owes its medicinal properties to a volatile oil, which is

contained in the dried root to the extent of one or, more rarely, two

per cent., plants growing on dry or stony soil yielding the largest

quantity. The oil is a complex body, consisting of a terpene,
C 10H 16 ;

an alcohol, C10H 180, isomeric with borneol, and compounds
of the alcohol with formic, acetic, and valerianic acids

;
and an ether

having the formula C10H 17
0. The valerianic acid occurring in the

oil is not the normal acid, but iso-valerianic acid. The other con
stituents of the root are malic acid, resin, sugar, &c. Valerian is

employed in medicine as a stimulant and antispasmodic in various
forms of hysteria, and in chorea and hooping-cough; it is also

stated to possess anthelmintic properties. The red valerian of

cottage gardens is Centranthiis ruber, also belonging to the Valeri-

anacese
;
but Greek valerian is Polemonium coerulcum, belonging

to the natural order Polemoniaceee. Cats are nearly as fond of the



V A L V A L 41

smell of this plant as of the true valerian, and will frequently roll

on the plant and injure it.

VALERIANUS, PTTBLIUS LICINIUS, Roman emperor
from 253 to 260, was a man of ancient family and is

first mentioned in the year 238 as princeps senatus. Some
thirteen years later, when Decius restored the censorship
and added to the office legislative and executive powers
so extensive that it embraced the best part of the civil

authority of the emperor, Valerian was chosen censor by
the senate, to whom the appointment was committed.

The death of Decius cut short this novel experiment in

government, but Valerian retained the confidence of Gallus,
who sent him to fetch troops to quell the rebellion of

/Emilianus. The soldiers in Rhgetia, however, proclaimed
Valerian emperor ;

and marching slowly towards Rome he

found both his rivals dead. Valerian was already an

elderly man he is said to have been seventy years old at

his death and had scarcely the vigour to confront with

success the enemies that threatened every frontier of the

empire, but he applied himself to his heavy task with

diligence and goodwill. Taking his son Gallienus as col

league, and leaving the wars in Europe to his direction,
under which matters went from bad to worse and the

whole West fell into disorder, Valerian chose for his own

part the war in the East, where Antioch had fallen into the

hands of a Persian vassal and Armenia was occupied by
Shapur, while in 258 the Goths ravaged Asia Minor.

Valerian recovered Antioch, fought in Mesopotamia with
mixed success, and finally was taken captive (see PERSIA,
vol. xviii. p. 608). His ultimate fate is unknown.

VALERIUS, PUBLIUS, surnamed PUBLICOLA, the col

league of Brutus in the consulship in the first year of the

Roman republic. According to the legend represented by
Livy and Plutarch (see ROME), he was a member of one of

the noblest Roman families, being son of Volusus, a de

scendant of a Sabine of that name who had settled in

Rome along with King Tatius. He was one of those who
witnessed the death of Lucretia, and joined in the oath to

avenge her wrongs. He took a prominent part in the

expulsion of the Tarquins, and though not originally
chosen as the colleague of Brutus he soon afterwards took

the place of Tarquinius Collatinus. On the death of

Brutus, which left him alone in the consulship, the people

began to fear that he was aiming at kingly power. To
calm their apprehensions, he discontinued the building of

a house which he had begun on the top of the Velian

Hill, overlooking the Forum, and also gave orders that

the fasces should henceforward be lowered whenever he

appeared before the people. He introduced various laws

further to protect the liberties of the citizens, one of these

enacting that whosoever should attempt to make himself

a king might be slain by any man at any time, and
another providing an appeal to the people on behalf of

any citizen condemned by a magistrate. For these ser

vices the surname of Publicola or Poplicola was conferred

on himself and on his descendants for ever. He was thrice

re-elected to the consulship, and during his fourth term of

office he received the honour of a triumph for his victory
over the Sabines. He died in the following year (503 B.C.),

and was buried at the public expense, the matrons mourn

ing him for ten months.

VALERIUS FLACCUS. See FLACCUS.
VALERIUS MAXIMUS, Latin writer, author of a

collection of historical anecdotes, published his work in

the reign of Tiberius. Prefixed to many MSS. of the

collection is a life of the author, but it is a late and
worthless compilation, and the only trustworthy in

formation concerning his career is drawn from a few

passing allusions in the book itself. The family of Valerius

was poor and undistinguished ;
for the great Valerii

Maxirni who are conspicuous in the annals of the early
Roman republic cannot be traced lower than the Punic

Wars. Valerius himself professes to have owed everything
to Sextus Pompeius, who was descended from a paternal
uncle of the great Pompey. This Pompeius was a kind of

minor Maecenas, and the centre of a literary circle to

which Ovid belonged ;
he was also the intimate of the

most literary prince of the imperial family, Germanicus.
He took Valerius with him when he went to Asia as

proconsul. Although Valerius does not state that his

profession was that of a teacher of rhetoric, the fact is

betrayed by every page of his writings. In his procemium
he plainly intimates that he is putting forth a kind of

commonplace book of historical anecdotes for use in the

schools of rhetoric, where the pupils were severely trained

in the art of embellishing speeches by references to history.
The title for the work in the MSS. is

&quot; Books of Memorable
Deeds and Utterances.&quot; No ancient reader would have

expected accuracy in such a book, and the indignation ex

pressed by many modern scholars at its glaring historical

errors has been much misplaced. The stories are very

loosely and irregularly arranged in nine books, each book

being divided into sections, and each section bearing as its

title the topic, most commonly some virtue or vice, or some
merit or demerit, which the stories in the section are in

tended to illustrate. Most of the tales are from Roman
history, but each section has an appendix consisting of

extracts from the annals of other peoples, principally the

Greeks. The exposition exhibits strongly the two cur

rents of feeling which are intermingled by almost every
Roman writer of the empire, the feeling that the Romans
of the writer s own day are degenerate creatures when
confronted with their own republican predecessors, and the

feeling that, however degenerate, the latter-day Romans
still tower above the other peoples of the world, and in

particular may take much comfort to themselves from

their moral superiority to the Greeks.
The range of authorities from whom the collection is drawn is un

doubtedly narrow. It has even been maintained that Valerius used
four authors only, Cicero, Livy, Sallust, and Pompeius Trogus ;

there are, however, clear traces of others, as of Varro, Asinius Pollio,
and Herodotus. By far the largest part of the material comes from
Cicero and Livy, though each is only mentioned once by name.
Valerius was neither a well-read nor an able man. His treat

ment of his material was careless and unintelligent in the extreme
;

but for all that he did not miss his aim. Even though in one tale

Tanaquil be made the wife of Ancus Martius, and in another ^Eschy-
lus be mistaken for Pericles, though the Scipios and the Catos be

mingled in confusion, though conflicting versions of the same
occurrence be given, and the most startling anachronisms presented,

yet the excerpts are none the less apt illustrations, from the rhetori

cian s point of view, of the circumstance or quality they were
meant to illustrate. Scholars have long since ceased to corrupt the

text of Valerius, as Pighius did, to save his character for historical

accuracy, nor do they now, with Perizonius, distort his meaning
for the pleasure of adding to the list of his sins. &quot;What, then, are

his claims to the attention of modern students ? In the first place,
the existing literary remains of the time in which he wrote are ex

tremely scanty, and mere scarcity confers value on many articles

which are in themselves poor. And even on the historical side we
owe something to Valerius. He often used sources now lost to us,

and where he touches on his own time he affords us some glimpses
of the much debated and very imperfectly recorded reign of Tiberius.

His attitude towards the imperial household has often been mis

understood, and he has been represented as a mean flatterer of

the same type with Martial. But, if the references to the imperial
administration be carefully scanned, they will be seen to be extra

vagant neither in kind nor in number. Few will now grudge to

Tiberius, when his whole action as a ruler is taken into account, such

a title as &quot;salutaris princeps,&quot; which seemed to a former generation
a specimen of shameless adulation. The few allusions to Cwsar s

murderers and to Augustus hardly pass beyond the conventional

style of the writer s day. The only passage which can fairly be

called fulsome is a rhetorical pn?an over the death of Sejanus. But
it is as a chapter in the history of the Latin language that the work
of Valerius chiefly deserves study. Without it our view of the

transition of classical into silver Latin would be much more imper
fect than it is. Erasmus declared that Valerius is no more like

XXIV. 6
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Cicero than a mule is like a man, which is only another way of

saying that he had in excess the faults of his age. The entire life,

thought, and literature of the first century and a half of the empire
were steeped in the influences of rhetoric, enthroned in the seat of

education. In Valerius are presented to us, in a rude and palpable
form, all the rhetorical tendencies of the age, unsobered by the

sanity of Quintilian and unrefined by the taste and subtlety of

Tacitus. Here we have the loathing for direct and simple state

ment and the pursuit of novelty at any price. Every device which
can put a gloss of newness on the language is eagerly adopted. The
barrier between the diction of poetry and that of prose is broken
down ; the uses of words are strained

;
monstrous metaphors are in

vented
;
there are startling contrasts, dark innuendoes, and highly

coloured epithets ;
the most unnatural variations are played upon

the artificial scale of grammatical and rhetorical figures of speech.
It is a most instructive lesson in the history of Latin to set side by
side and compare minutely with each other a passage of Valerius
and its counterpart in Cicero or Livy.
In the MSS. of Valerius a tenth book is given, which consists of the so-called

&quot;

liber cle prfenominibus,&quot; the work of some grammarian of a much later date.
The collection of Valerius was much used for school purposes, and its popu
larity in the Middle Ages is attested by the large number of MSS. in which it

has been preserved. Like other school books it was epitomated. One com
plete epitome, probably of the 4th or 5th century, bearing the name of Julius

Paris, lias come down to us ; also a portion of another by Januarius Nepo-
tiaims. The best edition of Valerius with explanatory matter is that by C.

Kempf (Berlin, 1854); the best text is that by C. Halm (Leipsic, 1865).

VALETTA, or VALLETTA. See MALTA, vol. xv. pp. 340-

341. The population was 24,854 in 1881, and was esti

mated at 26,700 in 1888.

VALLA, LORENZO
(c. 1406-1457), one of the most

salient personalities of the earlier Italian Renaissance, was
born at Rome, of parents derived from Piacenza, possibly
in the year 1406-07, or perhaps somewhat earlier. He was
educated in the humanistic schools of Rome, according to

the customs of that age, learning grammar from some
humble dominie and afterwards attending the classes of

eminent professors. Valla mentions Leonardo of Arezzo
as his chief master in Latin and Giovanni Aurispa in

Greek. He wished to establish himself as apostolic secre

tary in the Eternal City. But for some reason or other

this office was refused him. At the age of twenty-four he
went to Piacenza on family affairs, and from this city pro
ceeded to Pavia, where he obtained a professorship of elo

quence. Like all the scholars of that time, Valla wandered
from university to university, accepting short engagements
and airing his talents as a lecturer in many cities. It

appears that he professed the New Learning in Milan and
Genoa as well as Pavia. Somewhere, and at some uncer

tain date during this period, he came into relations with

Alphonso of Aragon, Avho conquered the kingdom of

Naples. Valla did not, however, follow this prince s for

tunes in the early days of their acquaintance. We find

him once more in Rome in 1443 during the pontificate of

Eugenius IV. At this period of his career Valla won the

highest reputation by his dialogue De Voluptate and his

treatise on the Elegances of the Latin Language. In the

former work he contrasted the principles of the Stoics

with the tenets of Epicurus, openly proclaiming his sym
pathy with those who claimed the right of free indulgence
for man s natural and sensuous appetites. It was a re

markable utterance, since the paganism of the Renaissance

here found, for the first time, deliberate expression in a

work of scholarly and philosophical value. The Elegantix
was no less original, though in a different sphere of thought.
This work subjected the forms of Latin grammar, the rules

of Latin style and rhetoric, to critical investigation. It

placed the practice of composition upon a foundation of

analysis and inductive reasoning. But there was a third

essay composed by Valla during the pontificate of Eugenius
which displayed the same originality and a like critical

acumen. This bore the title of a Treatise on the Donation

of Constantine
;
and in it Valla proved that the claims

founded by the Roman see upon that supposed grant re

posed on forged documents and legendary fables. It was
not published until 1440, when Valla had been already
three years resident at Alphonso s court in Naples.

There was every reason why the king of Naples should
be interested in a man of Valla s stamp. He wished to

attract scholars of the highest ability to his capital, arid

he was always on bad terms with the papacy. Valla com
bined the qualities of an elegant humanist, an acute

critic, a freethinker, and a venomous pamphleteer who had
committed himself to a destructive polemic against the

temporalities of Rome. Accordingly the king made him
his private secretary, encouraged him to open a school of

rhetoric in Naples, and defended him against the attacks

of friars and inquisitors. From Naples Valla continued
his war of pamphlets against the church. He proved that

the letter .of Christ to Abgarus was a forgery, ridiculed

the Latinity of the Vulgate, questioned the authenticity
of the Apostles Creed, and accused St Augustine of heresy.
It is a singular note of that period in Italy that, on the

death of Eugenius IV., his successor, Nicholas V., invited

Valla to Rome, not to arraign him before the bar of the

Inquisition, not to punish him for his insolent criticism,
but in order to confer upon him the post of apostolic

secretary, with substantial pecuniary appointments. This
entrance of Valla into the Roman curia has been justly
called &quot;the triumph of humanism over orthodoxy and
tradition.&quot; Nicholas had no other object than that of

fixing one of the chief scholars of the age near his own

person. He allowed Valla to open a school of eloquence
in Rome, and he paid him munificently for translating

Thucydides into Latin. Thus, for the sake of his erudition

and stylistic talents, the supreme pontiff rewarded a man
whose chief titles to fame are the stringent criticism with
which he assailed the temporalities of the church, and the

frank candour with which he defended a pagan theory of

human conduct.

All the biographical notices of Valla are loaded with

long accounts of his literary quarrels. Intolerant of rivalry,

inordinately vain, and greedily self-seeking as the scholars

of that epoch were, they indulged in the fiercest internecine

warfare among themselves. The bulky folios of their

works contain hundreds of invectives which may be ranked

among the most obscene, the most wearisome, and the most

disgraceful products of the human intellect. Valla won a

regrettable celebrity by the number and the virulence of

his enmities. Bartolomeo Fazio, Georgios Trapezuntios,
and Poggio felt the stabbing sharpness of his pen. It

must, however, be admitted that these antagonists gave
back quite as good as they got. It is almost impossible to

form a just estimate of Valla s private life and character

through the dust-clouds of abuse and dirt which these con

troversies stirred up around his memory. He died at

Naples in the year 1457. Posterity honours in him not

so much the stylist and the scholar as the initiator of a

bold critical method, applied to language, historical docu

ments, and ethical opinions.

The collected edition of Valla s Works is that of Basel, 1465. For
detailed accounts of his life and work, consult Tiraboschi

; Voigt s

Wiederbclebung dcs Altcrthums
;
and Symonds s Renaissance in

Italy (vols. ii. and v.).

VALLADOLID, a province of Spain, one of the eight
into which Old Castile is now divided, is bounded on the

N. by Leon and Palencia, on the E. by Burgos, on the S.

by Segovia, Avila, and Salamanca, and on the W. by
Zaniora. The area is 3043 square miles and the popula
tion in 1877 was 247,458. The province belongs entirely
to the basin of the Douro, which traverses it from east to

west, and within its limits receives the Pisuerga (with the

Esgueva) on the right, and the Duraton, Adaja (with the

Eresma), and Zapardiel on the left. The country watered

by these rivers is for the most part flat and exceedingly

fertile, the only part that can be called in any sense hilly

being in the north-west, where the low Montes de Torozos
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occur. For the excellence and abundance of its grain

crops Valladolid shares with La Mancha the title of granary
of the peninsula. Besides the ordinary cereals and pulses,

the province produces hemp, flax, various fruits, red and

white wine, oil, and madder. The Montes de Torozos are

well clad with oak and other timber. The pastures are

extensive and large numbers of horses, mules, and sheep,

as well as some cattle, are reared, while honey, wax, and

silk are also produced. The woollen fabrics of Valladolid

were once highly esteemed, but this industry has now

greatly declined. Some trade is carried on, facilitated by
the Canal of Castile, which connects Valladolid, on the Pisu-

erga, with Alar del Rey, in Palencia, also on that river.

The province is traversed by the national highways from

Madrid to Santander, Leon, and Coruiia, and the Calatayud
and Salamanca roads may also be regarded as trunk lines.

It is also traversed from north to south by the northern

railway, which has a branch from Valladolid to Rioseco.

There are 11 partidos judiciales and 237 ayuntamientos.
The most important places besides Valladolid, the capital

(see below), are Medina de Rioseco (4776 inhabitants in

1877) and Medina del Campo (5296).

VALLADOLID, capital of the above province, on the

left bank of the Pisuerga, at its confluence with the

Esgueva, which traverses the town by two channels, is

situated (about 2250 feet above sea-level) 150 miles by
rail to the north-west of Madrid. The site is in a small

valley enclosed by steep and broken, though not very high,

ground. The. town, which was formerly surrounded by
walls and entered by four principal gates, contains some
fine streets and squares, especially the so-called Plaza

Mayor, but on the whole it has a dull and deserted aspect,

though of late years its industrial and commercial activity

has somewhat revived. The granite cathedral, begun in

1585, would, if carried out according to the original design
of Herrera, be a magnificent specimen of the Grceco-Roman

style of that architect
; only the nave, however, was ever

completed, and the tower (one of four in the plan) fell in

1841. The interior is well proportioned, but bare. The
tower and nave of the church of Sta Maria la Antigua
date from about 1200. The church of San Pablo is later

(1286); its chief feature of interest is a beautiful flam

boyant portal, and formerly it had exquisite cloisters.

Adjoining is San Gregorio (15th century) with a fine

Plateresque facade. San Benito, dating from the end of

the 14th century, is an elegant Gothic building with a lofty

roof finely groined. The college of Santa Cruz, a Classical

building founded in 1479, now houses a collection of

pictures and sculptures of little value, except for some ex

amples of Rubens and of the work of Berruguete. The

university was founded in 1346
;
but the present Rococo

building dates from the decadence of architecture in Spain.

Among other public buildings of Valladolid may be men
tioned the royal palace, built in the beginning of the

17th century, and the court-house and town-hall; several

ex-convents are now used as barracks. Along the banks

of the rivers are several public walks adorned with trees

and fountains. The principal industries are the manu
facture of linen, silk, and woollen fabrics, pottery, gold and
silver work, leather, and paper. There is a considerable

trade in the abundant agricultural produce of the vicinity.

The population in 1877 was 52,206.
Yalladolid is usually identified with the ancient Fintia of Ptolemy,

described in the Itinerary as a town of the Vaccrei on the road from
Asturica to Ca saraugusta. The present name is usually, but rather

obscurely, explained as equivalent to Belcd Walid, &quot;the land of

Walid.&quot; The town was recovered from the Moors in the 10th

century, hut is first named in a public document by Sancho II. of

Leon in 1072. The cortes of Castile frequently met here in the

following centuries, and in the beginning of the 15th century John
II. made it his principal residence. After the removal of the

capital to Madrid by Philip II. in 1560 it began rapidly to decay.

In December 1808 it was taken and sacked by the French, and in

the January following Bonaparte resided here for some days, and
caused the destruction of many fine buildings and works of art.

Columbus died (1506) and Philip II. Was born (1527) at Valladolid.

VALLADOLID, a city of the state of Michoacan de

Ocampo, in Mexico. See MOKELIA.

VALLADOLID, a town in the state of Yucatan, Mexico,

lying towards the centre of the northern plateau, on the

river Bolina, about 90 miles south-east of Merida, with

which it is about to be connected by a railway. Valla

dolid, which with the suburban district has a population

(1885) of 18,470, mostly Indians and half-castes, is situ

ated in the healthiest and best cultivated part of Yucatan,
and is accordingly much frequented by invalids. The town
is well built, with regular streets, and low but substantial

houses, generally fronted by a garden plot and shady
trees. Amongst its buildings are seven fine churches, a

large Jesuit college, a town-hall, a hospital, and a well-

constructed aqueduct. But like everything else in Yucatan

the place presents a general appearance of decay, although
there is a considerable local cotton industry. Some miles

to the east lie the remarkable ruins of Chichen-Itza,

covering a space of nearly two miles in circumference.

Amongst these remains are several sonatos, or tanks, from

65 to 200 feet in diameter and 50 to 110 feet deep, with

steep rocky sides, in which water is still stored.

Valladolid is one of the oldest Spanish settlements in Yucatan,

having been originally founded by Francesco de Montejo at a place
called Chauachaa in 1543. But it was removed the next year to

Zaqui, about 15 miles from the sea, with easy access to the port
of El Cuyo, and soon after to its present position.

VALLE, PIKTRO BELLA (1586-1652), to whom we owe

one of the best books of Eastern travel, came of a noble

Roman family which had produced two cardinals, and was

born, on llth April 1586, in the family palace built by
Cardinal Andrea. His early life was divided between the

pursuits of literature and arms. He saw active service

against the Moors of Barbary, but also became a member
of the Roman Academy of the Umoristi, and acquired
some reputation as a versifier and rhetorician. To the

latter quality we owe some tedious passages in his Travels
;

but that book gives also sufficient evidence of solid and

useful learning in the classical authors, which served him

well, particularly in the first part of his wanderings. The

idea of travelling in the East was suggested by a disap

pointment in love, as an alternative to suicide, and was

ripened to a fixed purpose by a visit to the learned Mario

Schipano, professor of medicine in Naples, to whom the

record of Pietro s travels was addressed in the form of very
elaborate letters, based on a full diary. Before leaving

Naples he took a vow of pilgrimage to the Holy Land,

and, sailing from Venice on 8th June 1614, reached Con

stantinople, where he remained for more than a year, and

acquired a good knowledge of Turkish and a little Arabic.

On 25th September 1615 he sailed for Alexandria with a

suite of nine persons, for he travelled always as a noble

man of distinction, and with every advantage due to his

rank. From Alexandria he went on to Cairo, and, after

an excursion to Mount Sinai, left Cairo for the Holy Land

on 8th March 1616, in time to assist at the Easter cele

brations at Jerusalem. Having sedulously visited the holy

sites, he journeyed by Damascus to Aleppo, and thence to

Baghdad, where he married a Syrian Christian named

Maani, a native of Mardin. He now desired to visit Persia ;

but, as that country was then at war with Turkey, he had

to leave Baghdad by stealth (4th January 1617). Accom

panied by his wife, who was the courageous and constant

companion of his Persian journeys until her death in con

sequence of a miscarriage (30th December 1621), he pro

ceeded by Hamadan to Ispahan, and joined Shah Abbas

in a campaign in northern Persia, in the summer of 1618.
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Here lie was well received at court and treated as the shah s

guest. On his return to Ispahan he was occupied with

political schemes hostile to the Turk, the alliance of Persia

with the Cossacks and the king of Poland, and also with

a project for the foundation of a Catholic colony in Persia
;

at the same time he diligently continued his Oriental studies

and observations. He now began to think of returning

by India rather than adventure himself again in Turkey;
but the state of his health, and the war between Persia

and the Portuguese at Ormuz, created difficulties. In

October 1621 he started from Ispahan, and, visiting Perse-

polis and Shiraz, made his way to the coast
; but, after long

delay and many troubles his wife dying at Mina he was
forced to return to Shiraz, after the capture of Ormuz, and
it was not till January 1623 that he found passage for

Surat on the English ship
&quot;

Whale.&quot; In India he remained

till November 1624, his headquarters being Surat and
Goa. He was at Muscat in January 1625, and at Bussorah
in March. In May he started by the desert route for

Aleppo, and, after a short stay there and a visit to Antioch,
took ship at Alexandretta on a French vessel. Touching
at Cyprus and doing quarantine at Malta, he reached Rome
on 28th March 1626, and he was received with much

honour, not only by literary circles, but by Pope Urban

VIII., who appointed him a gentleman of his bedchamber.

The rest of his life was uneventful
;
he married as second

wife a Georgian orphan of noble family, Mariuccia

(Tinatin de Ziba), whom his first wife had adopted as a

child, and who had accompanied him in all his journeys.

By her he had fourteen sons. He died at Rome on 21st

April 1652.

In Pietro della Yalle s lifetime there were printed (1) a Funeral
Oration on his Wife Maani, whose remains he brought with him to

Rome and buried there (1627) ; (2) an Account of Shah Abbas,

printed at Venice in 1628, but not published ; (3) the first part of

the letters describing his Travels (Turkey, 1650). The Travels in

Persia (2 parts) were published by his sons in 1658, and the third

part (India) in 1663. An English translation appeared in 1665

(fol.). Of the Italian text the edition of Brighton, 1843 (2 vols. 8vo),
is more esteemed than the other reprints. It contains a sketch of

the author s life by Gio. P. Bellori (1622). Della Valle s story is

often prolix, with a tendency to the rhetorical. He has no turn for

incident, an absolute want of humour, and little real literary faculty
of any kind

;
but he is clear and exact, well informed, and very in

structive, so that his work still possesses high value.

VALLEJO, a city of Solano county, California, United

States, is situated on the shore of San Pablo Bay, near the

western end of the Straits of Carquinez. It has an ex

cellent harbour, and railroad communication by a branch

of the Central Pacific Railroad. The city contains large

flour-mills; the population in 1880 was 5987. Vallejo,
which takes its name from the Mexican general M. G.

Vallejo, who took the country from the Indians in 1835,
was in 1854 the capital of the State of California.

VALLOMBROSzi, ORDER OF. See MONACHISM, vol.

xvi. p. 708.

VALLS, a town of Spain, in the province of Tarragona,
11 miles to the north of that town, on a height near the

Francoli. It is an old town and its walls and towers still

remain. The usual Catalonian industries of wool and
cotton spinning and weaving, as well as dyeing, distilling,

paper-making, and tanning are carried on with considerable

activity. The population within the municipal boundaries

in 1877 was 13,250.

VALPARAISO, a city of Chili, the chief town of the

province of the same name, and one of the principal com
mercial ports on the west coast of South America, is situated

on a fine bay of the South Pacific Ocean, in 33 2&quot; S.

lat. and 71 41 15&quot; W. long., 70 miles north-west of

Santiago, with which there is communication by a cir

cuitous railway of 115 miles. The city lies at the south

part of the bay, which is
2^- miles wide, semicircular in

P! Angel

form, and well sheltered, except towards the north. There
is good anchorage in the roadstead. There are two float

ing docks, capable of accommodating vessels of from 1400
to 3000 tons. The

city is situated at the

base of a range of

barren hills, varying
from 1000 to 1400
feet in height, which
have a narrow strip
of low land between
them and the sea

;

on this and on sites

formed by cutting

away the cliffs most
Of the houses are

Plan of Valparaiso.

built. Further space is afforded by the deep dells or water

courses between the hills. These open towards the sea, and
are on both sides covered with houses. Much of the fore

shore has been raised by earthquakes. The erection of an

extensive embankment was begun in 1885. The older por
tion (Puerto) of the city, in which are the principal public
and commercial buildings, is separated from the newer por

tion, called the Almendral, by a projecting point. The city
is defended by a chain of forts, begun in 1866. The prin

cipal public buildings are the Government palace, the cus

tom house, the large bonded Government warehouses, the

hospital, the city hall, and two theatres. The educational

institutions include a theological seminary, a naval academy,
and a lyceum ;

the last-named had 415 students in 1884
and 481 in 1885. The commercial enterprise of the city
is largely dependent on the foreign merchants, especially

Englishmen, Americans, and Germans. It is the com
mercial capital of Chili, and the principal residence of the

foreign consuls. The principal industrial establishments

are the Government railway shops, a large foundry and
machine shops, coach-building and wheel-wright works, and
a very large sugar refinery, the raw material for which

is obtained from Peru. The population (97,737 in 1875)
was 95,000 in 1885, of whom about a tenth were foreigners.
The number of vessels in the foreign trade that entered the port

in 1885 was 587 of 582,066 tons, the number that cleared 348 of

373,551 tons. More than half of the tonnage was British, Chilian,

German, and French following in the order named. In the coasting
trade the number of vessels that entered in 1885 was 781 of 434,480

tons, the number that cleared 1050 of 640,138 tons. About nine-

tenths of the tonnage was British and Chilian, the latter having a

slight advantage. The following table shows the value of the

import and export trade during five years, 1881 to 1885 :

Year.
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YALS, or VALS-LES-BAINS, a village of France, in the

department of Ardeche, with a population of 2186 in 1886,
is noted chiefly for its alkaline waters, which are similar

to those of Vichy (see vol. xvi. p. 435). Within the com

mune, which in 1886 had a population of 3911, paper is

manufactured to a small extent, and some silk is spun.

VALTELLINA, or VALTELLIXE, the upper valley of the

Adda, in the extreme north of Italy (province of Sondrio),
derives its name from Teglio, the former capital, not far

from Tirano (Val di Teglio, Val Teglina ; Germ., Veltlin),

and has a length, from Bormio to the Lake of Como, of

about 68 miles. The chief town is Sondrio (4014 inhabit

ants in 1881), other important places being Tirano (3119)
and Morbegno (3240). Near Bormio (Germ., Worms)
there are some frequented mineral springs (sulphur and

lime), known in Pliny s time, and efficacious in diseases of

the skin. There are several other baths in the side valleys,

such as Santa Caterina (chalybeate), Masino, and Le Prese

(sulphur). The highest points in the ranges enclosing the

valley are the Piz Zupo (13,121 feet) in the Bernina group
and the Konigsspitze (12,645 feet) in the Ortler district;

the Monte della Disgrazia (12,074 feet) is the highest peak

comprised entirely within the water -basin of the valley.

Three well-marked Alpine passes are traversed by good
carriage -roads the Stelvio Pass or Stilfserjoch (9046
feet, the highest carriage-road in Europe) from Bormio to

Meran in the Adige valley, the Bernina Pass (7628 feet)
from Tirano to Samaden in the Upper Engadine, and the

Aprica Pass (4049 feet) from Tirano to the Val Camonica
and the Lake of Iseo. The main valley is traversed from

end to end by a magnificent carriage-road constructed by
the Austrian Government in 1820-25. A railway from

Colico, on the Lake of Como, to Sondrio (27 miles) was

opened in 1884, and is being pushed on towards Tirano.

The population is wholly Italian -speaking and Roman
Catholic, the valley being in the diocese of Como. The
shrine of the Madonna of Tirano (founded 1520) annually
attracts a large number of pilgrims. The valley, particu

larly in its lower portion, is extremely fertile
;
and of late

years vigorous measures have been taken to prevent the

damage caused by the frequent inundations of the Adda.

Chestnuts, vines, mulberry trees, and fig trees abound; and
there are many picturesquely-situated churches, castles, and

villages. The chief articles exported are wine and honey.
The wine is largely consumed in north Italy and Switzer

land, the best varieties being Grumello, Sassella, and

Montagna. About 20,000 Ib weight of honey is annually
sent abroad. Politically the whole valley belongs to the

kingdom of Italy, except the side valley of Poschiavo

(Puschlav), which belongs to the Swiss canton of the

Grisons (Graubiinden).

The political history of Valtellina is made up of the histories

of three districts, (1) the &quot;free community&quot; of Poschiavo (first

mentioned as such in 1200-01) ; (2) the county of Bormio (first

mentioned as a county in 1347) ;
and (3) Valtellina proper, ex

tending from the defile of the Serra di Morignone on the east to

the Lake of Como on the west. After the defeat of the Lombards
(774) these three districts were given by Charlemagne to the abbey
of St Denis near Paris, which never seems to have exercised its

rights. In 824 Lothair L, confirming an earlier donation made by
Charlemagne, gave the churches of Poschiavo and Bormio to the

bishop of Como. Bormio was in 1205 won by the men of Como,
who in 1006 had received one-half of Valtellina from the emperor,
and by 1114 they were masters of the entire valley. They retained

Bormio till 1300, when it freed itself; but in 1336 it belonged
to the bishop of Chur. In 1335 the Visconti, lords (later dukes)
of Milan, became lords of Como, and therefore of Valtellina.

In 1350 they seized on Bormio and Poschiavo, the latter being
won back by the bishop of Chur in 1394, and again lost to the

Visconti in 1435. As early as 1360 the men of Rhsetia made in

cursions into Valtellina under the pretext that it had formed part
of ancient Rhretia. This idea was confirmed in 1404, when, in

return for kind treatment received during his exile, Mastino Vis
conti (son of Barnabo) gave to the bishop of Chur his share of the

Milanese, including Poschiavo, Bormio, and Valtellina. Relying
on this donation, the men of the Three Leagues of Rhsetia (best
known by the name of one, Graubtinden) invaded the valley in

1486-87, Poschiavo becoming in 1486 permanently a member (not a

subject land) of the Gottcshausbund. This donation served too as

the excuse for seizing, in 1512, on Bormio and Valtellina, which
were harshly ruled as &quot;subject bailiwicks.&quot; Under the governor
at Sondrio there were four

&quot;podestas&quot;
for the three divisions of

Valtellina (Morbegno and Traona, Sondrio, and Tirano), besides

one at Teglio and one at Bormio. Mastino Visconti s donation
was solemnly confirmed in 1516 by the emperor Maximilian I. In
1530 the bishop of Chur was forced to sell to the Three Leagues for

a small sum his title to these two districts. At the time of the
Reformation Poschiavo became Protestant. The other two districts

clung to the old faith and came under the influence of Carlo Bor-

romeo, who, when founding in 1579 his &quot;Collegium Helveticum
&quot;

at Milan for Swiss students for the priesthood, reserved for A
T

al-

tellina six out of the forty-two places. Valtellina was extremely
important to the Hapsburgs as affording the direct route between
their possessions of the Milanese and Tyrol. Hence a great struggle,
into which religious questions and bribery largely entered, took place
between Austria and Spain on one side and France and Venice on
the other. In 1603 Fuentes, the Spanish governor of the Milanese,
built a fortress (of which traces still remain) close to the Lake of

Como and at the entrance to the valley, in order to overawe it.

The religious conflicts in Graubiinden led to reprisals in the &quot;sub

ject land&quot; of Valtellina. In 1620 (19th July-4th August) the

Spanish and Romanist faction (headed by the Planta family)
massacred a great number of Protestants in the valley, 350 to 600

according to different accounts ( Veltliner Mord}. For the next

twenty years the valley was the scene of great strife, being held by
the Spaniards (1620, 1621-23, 1629-31, 1637-39), by the French

(1624-26, 1635-37), and by the pope (1623, 1627). At length
George Jenatsch, a former pastor, who had been the active and

unscrupulous leader of the Protestant party, became a Romanist

(1635) in order to free the land from the French by aid of the

Spaniards (1637), who finally (1639) gave it back to its old masters
on condition that the Protestants were excluded from the valley.
In this way the local struggles of Valtellina came to be mixed \ip
with the Thirty Years War. In 1797 Bormio and Valtellina were
annexed to the Cisalpine republic, in 1805 to the kingdom of Italy
(of which Napoleon was king), and in 1815 (despite the remon
strances of the Rhffitian leagues) to the kingdom of Lombardo-

Venetia, held by the emperor of Austria. In 1859 they became,
like the rest of Lombardy, part of the kingdom of united Italy.
Poschiavo followed the fortunes of the &quot;Gotteshausbund.&quot; It

became (after 1798) part of the canton Rhretia of the Helvetic

republic, and in 1803 of the canton of the Graubiinden or Grisons,
which was then first received a full member of the Swiss Con
federation.

See G. Leonhardi, Das Veltlin and Das Poschiavinolhal (1859); Romegialli,
Storia della Valtellina (1834-39, 5 vols.) ; C. von Moor, Geschichte von Ciirratien

(1870-74); P. C. von Planta, Die curriiUschen Herrschaften in der Feiidalzeit

(1881); Coxe, Travels in Switzerland, &c. (4th ed., 1801; Letters 74-78);
Henne-Am Rhyn, Geschichte des Schweizervolkes (18(55) ;

L. von Ranke, History
of the Popes, bk. vii. ; and H. Reinliardt, &quot;Das Veltliner Mord,&quot; in Geschichts-

freund (vol. xl., 1885).

VALUE. In most departments of economic theory it

is convenient to use as the basis of the exposition the

opinions of J. S. Mill, not only because he has embodied
in his treatise in a remarkable manner nearly everything
of importance from the theoretical standpoint in the work
of his predecessors, but also because most of the recent

advances in economic science have been made by way of

criticism or development of his views. This observation

is especially true of the theory of value. In this subject
Mill had digested the mass of previous learning with such

effect that he commences his treatment with the remark :

&quot;

Happily there is nothing in the laws of value which

remains for the present or any future writer to clear up ;

the theory of the subject is complete. The only difficulty

to be overcome is that of so stating it as &quot;to solve by
anticipation the chief perplexities which occur in applying
it.&quot; Curiously enough this part of economic theory was
the first to receive at the hands of Jevons and others serious

modification, the nature and need for which can, however,

only be properly understood after a preliminary examina

tion of the old orthodox position.
As regards the question of definition, Mill starts with

the distinction somewhat loosely drawn by Adam Smith

between value in use and value in exchange. When we

say that a thing possesses a certain value in use, we say in

Value in

use and
in ex

change.
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more words than are necessary that it is useful : that is to

say, value in use is an awkward phrase for utility. The

conception of utility (see WEALTH) is the most fundamental

in economics. It is held by Mill to mean the capacity to

satisfy a desire or serve a purpose, and thus &quot;

useful,&quot; the

corresponding adjective, is as fitly applied to ices as to

steam-engines. But utility is obviously much wider than

value, and Mill proceeds to say that by value in political

economy we should always understand exchange value.

This language seems familiar and definite, but on analysis
it is clear that exchange implies two terms at least. If

we say that a thing can be exchanged, we imply that it

can be exchanged for something else, and when we speak
of the exchange value of a thing we must directly or

indirectly refer to the value of some other thing or things.
In practice in modern societies this other thing is standard

money : an Englishman who talks of the exchange value

of anything means the number of pounds sterling (or parts

thereof) which it will fetch in the market or be appraised
Price. at by a fair arbitrator. On this view then the value of

a thing is its price ;
but a very little experience in the

theory or history of economics will show that it is often

desirable, and sometimes necessary, to contrast value with

price. &quot;At the same time and
place,&quot; says Adam Smith,

&quot;money is the exact measure of the real exchangeable
value of all commodities. It is so, however, at the same
time and place only.&quot; If, however, the exchange value of

a thing is not its price, what is it 1 According to Mill,

&quot;The value of a thing is its general power of purchasing,
the command which its possession gives over purchasable
commodities in

general.&quot;
But what, we may well ask

with Mill, is meant by command over commodities in

general 1 Are we to understand the complete national

inventory of wealth, or the total of things consumed in a

given time by a nation 1 Obviously such conceptions are

extremely vague and possibly unworkable. If, however,
we make a selection on any representative principle, this

selection will be more or less arbitrary. Mill is to some
extent aware of these difficulties, although he never sub

jected them to a rigorous analysis ;
and he points to the

obvious fact that a coat, for example, may exchange for

less bread this year than last, but for more glass or iron,

and so on through the whole range of commodities it may
obtain more of some and less of others. But in this case

are we to say that the value of the coat has risen or fallen 1

On what principles are we to strike an average? The

attempt to answer these questions in a satisfactory manner
is at present engaging the attention of economists more
than any other problem in the pure theory. Mill, how

ever, instead of attempting to solve the problem, frankly
assumed that it is impossible to say except in one simple
case. If, owing to some improvement in manufacture, the

coat exchanges for less of all other things, we should

certainly say that its value had fallen. This line of argu
ment leads to the position :

&quot; The idea of general exchange
value originates in the fact that there really are causes

which tend to alter the value of a thing in exchange for

things generally, that is, for all things that are not them
selves acted upon by causes of similar tendency.&quot; There
can be no doubt as to the truth of the latter part of this

statement, especially if we substitute for one commodity
groups of commodities. But it is doubtful if the idea of

general exchange value arises from a consideration of the

causes of value
;
and recent writers have constantly emphas

ized the distinction between any change and the causes of

the change. Following out the idea in the last sentence

quoted, Mill goes on to say that any change in the value
of one thing compared with things in general may be due
cither to causes affecting the one thing or the large group
of all other things, and that in order to investigate the

former it is convenient to assume that all commodities but
the one in question remain invariable in their relative

values. On this assumption any one of them may be
taken as representing all the rest, and thus the money
value of the thing will represent its general purchasing
power. That is to say, if for the sake of simplicity we
assume that the prices of all other things remain constant,
but that one thing falls or rises in price, the fall or rise in

price in this thing will indicate the extent of the change in

its value compared with things in general. There can be
no doubt that, in discussing any practical problem as to

the changes in the relative value of any particular thing,
it is desirable to take the changes in price as the basis,
and much confusion and cumbrousness of expression would
have been avoided in the theory of the subject if, to adapt
a phrase of Cournot s, money had by Mill and others been
used to oil the wheels of thought, just as in practice it is

used to oil the wheels of trade.

By this method of abstraction the treatment of the Requi-

theory of value becomes essentially an examination of the -sites for

causes which determine the values of particular commodi- value -

ties relatively to a standard which is assumed to be fixed.

Now in order that anything may possess value in this

sense, that it may exchange for any portion of standard

money or its representatives, it is evident on the first

analysis that two conditions must be satisfied. First, the

thing must have some utility ;
and secondly, there must

be some difficulty in its attainment. As regards utility,
Mill apparently regards it simply as a kind of entrance

examination which every commodity must pass to enter

the list of valuables, whilst the place in the list is deter

mined by variations in the degree of the difficulty of

attainment. Later writers, however (more particularly Finaland

Jevons), have given much more prominence to utility,
total

and have drawn a careful distinction between final and utility-

total utility. This distinction is useful in throwing light
on the advantages of, and motives for, exchanging com
modities. Suppose that on a desert island A possesses all

the food, so many measures (say) pecks of corn, and
B all the drinking water, so many measures (say) pints.
Then A, taking into account present and future needs,

might ascribe to the possession of each portion of his

stock so much utility. The utility of the first few pecks
of corn might be regarded as practically infinite; but, if his

stock were abundant, and a speedy rescue probable, the

utility ascribed to successive portions would be less and
less. In the same way B might make an estimate of the

utility of successive measures of the drinking water. N&quot;ow,

if we regard only total utilities from the point of view of

each, both are infinite. If an exchange were made of the

total stocks of both men, the position of neither would be

improved. But, if A sets aside (say) half his stock, then
it may well happen that he could advantageously exchange
the rest against part of B s drinking water. In precisely
the same way B might set aside so much of his stock for

his own consumption, and then the utility of the remain

ing portion would be much less than the utility he would

gain if he obtained in exchange A s surplus. Thus, if the

two men exchange their remainders, both will gain in

utility ;
in the case supposed they will make an enormous

gain. For simplicity we have supposed each stock to be

divided into two portions, but nothing has been said of

the principles of the division. It is, however, clear that

A can advantageously go on exchanging a measure of corn

for a measure of water so long as by doing so he makes a

gain of utility. Conversely B can advantageously offer

water so long as he gains greater utility from the corn

received in exchange. The utility of the last portion of

corn retained by A (or of water by B) is the final utility

of the stock retained, and similarly the utility of the last
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measure obtained in exchange may be called the final

utility of the stock purchased. A will have done his best

if these utilities are just equal. For at this point, if he

were to offer (at the same rate of exchange) more corn, it

is clear that he would lose more utility than he would

gain. Mutatis mutandis, the same reasoning applies to B
;

and thus the rate of exchange will be so adjusted as to

bring about this equality of final utilities on both sides. 1

It follows that, if A gains on the last portion received just
as much utility as he loses on the portion parted with, on

all the other portions received he will have gained more

than he lost. The total of these gains over successive

portions has been called by Prof. Marshall consumer s rent.

However useful this theory of final utility may be in

throwing light on the fundamental nature of value, and on

the advantages of exchange, it is obviously too abstract to

be applied to the explanation of the relative values of the

endless series of commodities and services which constitute

a nation s stock of valuables at any time. For this pur

pose we must resort to the law of supply and demand,
which requires a very careful statement owing to the

ambiguities of popular language. Mill has succeeded in

getting rid of most of these ambiguities, but he has hardly

given due emphasis to the fundamental character of the

law. He argues, after the brief consideration allotted to

the element of utility, that the other preliminary condition

necessary for value difficulty of attainment is not always
the same kind of difficulty, and he arrives at three distinct

laws of value, according to three forms or degrees of this

difficulty. (1) In the first place the difficulty may consist

in an absolute limitation of the supply, and in this case the

corresponding law is said to be the law of supply and
demand. Even on Mill s view the class of commodities
which comes under this heading is both large and im

portant, for it includes not only the favourite examples of

old pictures, china, &c., but also land, and especially

building sites in large cities. Again, it is pointed out

that, although comparatively few commodities may be

absolutely limited, almost all commodities may be so

locally and temporarily, which is really only another way
of saying that the law of supply and demand governs all

market values
;
for it is obvious that the supply actually

forthcoming or obtainable in a specified time in any market
is limited, a point which may be well illustrated by the

extreme case of a &quot;corner.&quot; Again, under certain circum

stances the supply may be artificially limited, as in the

case of monopolies, a typical example being the destruction

by the Dutch of some of their spice, in order that the

limited quantity might sell for a total higher price.
Besides all these important instances of the operation of

the law of supply and demand, Mill is compelled also to

bring under the same law the wages of labour, the values

of the staples of international trade, and some other

peculiar cases of value. In fact, step by step he is

almost forced to the conclusion, now generally accepted,
that the law of supply and demand is the fundamental
law of value, of which the other laws are only particular
cases. At the outset, however, he appears to consider the

two others as of co-ordinate importance. (2) When the diffi

culty of attainment consists not in the absolute limitation

but simply in the fact that the article requires labour and

capital to produce it, the normal or natural value is said

to be determined by the cost of production. (3) In the last

case taken by Mill it is supposed that an article can be
increased in quantity, but only at an increasing cost, and
in this case the corresponding law of value is the cost of

production of that portion which is obtained under the
most unfavourable circumstances. These three laws of

1 For a full account of the theory of which only the principles are
here indicated, see Jevons, Theory of Pol. Econ., London, 1871.

value may now be examined critically and their mutual
relations discussed, for the last two, if not properly of co
ordinate importance with the first, are at any rate wide

generalizations.
In order to understand the law of supply and demand, Law of

it is best to take separately the general law of demand and supply

the general law of supply, and then effect a combination.
and

*?
e~

Demand must be defined as the quantity of any article
m&amp;lt;

demanded at some particular price, it being assumed of

course that the bidder of the price can meet his engage
ments, or, as is sometimes said, that the demand is an
effectual demand. It is quite clear that by demand we
cannot simply mean desire to possess, because in a sense

every one desires everything, and the less the means of

payment so much greater in general is the desire. Again,
it is obviously necessary to insert the qualifying clause

&quot;at some particular price,&quot; because, as a rule, with a change
in price a different quantity will be demanded. It is,

indeed, this variation of quantity demanded, according to

variation in price, which gives rise to the statement of the

general law of demand, namely : As the price of any Law of

article falls, other things remaining the same, the quantity demand,

demanded increases, and, conversely, as the price rises the

quantity demanded decreases. A very good example of this

law is found in the effects of the remission of taxes. The

repeal of a tax leads to a fall in price and the fall in price
is accompanied by increased consumption. Conversely, it

has often been found that to increase the amount of a tax
does not increase the revenue from it, because the demand
for the article falls off. The precise connexion between
the price and the quantity demanded differs in different

cases, and, strictly speaking, is probably never the same for

any two commodities. At the same time, however, com
modities may be placed in large classes according to the

general character of the variation. The variation of

quantity demanded according to price will ultimately rest

on the principle of final utility explained above. A person
with a limited amount of money to spend will hit the

economic mark in the centre if the final utilities of his

several purchases are equal. This is a rather technical

way of saying that a prudent man will not spend a penny
more on any particular thing if the penny spent upon some
new object would give him a little greater satisfaction.

Reverting to the variations of demand according to price,
a contrast will at once be observed between necessaries

and luxuries. However much the price rises, so long as

people have the means they must consume a certain amount
of necessaries, but, however much the price falls, the limit

of consumption of bread, for example, must soon be reached.

On the other hand, a great fall in price of many luxuries

may cause an enormous increase in the demand, whilst a

great rise may almost destroy the demand. A great deal

of light might be thrown on many interesting problems in

the progress of a nation and of its various component
classes, if the laws of demand, or the statistics of consump
tion according to price, were obtainable.

Turning to the element of supply, this term in a similar Law of

way may be defined as the quantity offered for sale at supply.

some particular price, and the general law of supply may
be stated thus : As the price rises, other things remaining
the same, the quantity offered tends to increase, and, con

versely, as the price falls the quantity offered tends to

diminish. Expressed in this manner, supply appears to be

exactly analogous to demand, and the analogy seems to

hold good even when we push the analysis up to the utility

to the seller as compared with the utility to the buyer.

For, as the price rises, the seller will obtain greater iitility,

and will thus retain less for his own use or will be in

duced to produce more. On closer inspection, however,
the law of supply is found to be not so simple as the law
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of demand. It would only be so if the seller had simply
to compare the relative advantages of exchanging his com

modity and of retaining it for his own use, without any
further reference to the conditions of, or the motives for,

production. In most commodities, however, the determin

ing influence is not the comparative utility of consumption

by the owner on the one hand or of the consumption of

something else obtained by exchange on the other, but it

is rather a comparison of the trouble of producing with

the advantage of selling the article when produced. Of

course, if we are considering finished products in any
market the case is more simple; but even here the question
of the relative advantages of present sale and reservation

for a future market or distant place must be determined,
and then the element of cost of production will again be

brought back.

Before considering the relation of cost of production to

supply, it will be convenient to combine the laws of supply
and demand, taking the former in its simplest aspect, and
to state the general law of supply and demand as govern

ing value. Excluding the simple case of the barter of

two commodities of which the rate of exchange will be

determined as explained above in reference to final utility,

and meaning by demand the quantity demanded in a

market at a certain price, and by supply the quantity
there and then offered at a certain price, the general law

Equation may be stated thus : In any market the price of any article

between wi}| be so adjusted that the quantity demanded will ex-
Lemand

ac^y 6qUai the quantity offered at that price. The force

supply, by which the adjustment is made is, in general, competi
tion. Thus, if the price were above the point indicated

by the law, there would be a lessened demand and the

competition of sellers would tend to lower the price. Con

versely, if the price were lower the competition caused by
the increased demand would tend to raise it. The law as

thus stated corresponds to what Mill calls the equation
between demand and supply. He was induced to adopt
this phrase in place of the more popular expression, the

ratio of demand to supply, on the ground of its greater

accuracy. And, if the term ratio is to be taken strictly,

no doubt Mill s criticism is perfectly just. At the same
time the equation must be stated very carefully to avoid

falling into the truism suggested by Cairnes, namely, that

in any market the quantity bought at any price is equal
to the quantity sold at that price. The point is that in

accordance with the general principles of supply and de

mand the quantities offered and demanded vary with the

price. And, however inaccurate the literal use of the term
ratio may be, it has the advantage of suggesting a change
of price according to changes in demand and supply.

Mono- It may be useful at this point to consider the principles
Ply by which monopoly values are regulated. The simplest

case is when one individual possesses the whole stock and
the cost of production is so small that it may be neglected.
Take the case, for example, of some natural well having
a unique character for the mineral waters it supplies.
The monopolist will, in the first place, have to discover

the law of demand for his article. If he fixes a very high
price, he may only occasionally sell a pint to a king or a

millionaire, whilst, if he fixes a very low price, he may sell

to every peasant and yet get a very poor return. He will,

in fact, have to work out a problem in mathematics, and
must so adjust his price that the quantity sold multiplied
by the price per unit will be a maximum. The same kind
of difficulty is found in the case in which the expenses of

production, although considerable, are practically fixed or

only increase slightly in proportion to the quantity fur

nished. The minimum price will be given by the expenses
of production, whilst the actual price will tend to be such
as to yield the maximum profit. Take, for example, the

values.

case of a steamer which has a practical monopoly and is

not controlled by Government. The owner will not send
out the steamer at all unless the passengers and cargo pay
the expenses ; but, if there is a great demand, he will raise

the price so as to secure a maximum profit. In general,

however, any increase in the quantity of the article pro
duced (or the service rendered) will be accompanied by
an increase in the necessary outlays, and this increase

may be greater or less per unit. In these cases the calcu

lation of the maximum profit is a matter of great difficulty.

Take, for example, the case of a railway which has a

monopoly in a certain tract of country. The manager
may aim at keeping down expenses and charging high
rates, being contented with a moderate traffic

;
or he may

lower his charges and incur additional expense to increase

the gross income. It is worthy of remark that in many
cases the monopolist has a choice of two methods which

give practically equally good results, one starting with low
and the other with high prices. But it is clear that the

mass of the general public or the great body of consumers
have an interest in low prices being adopted, whilst, on
the other hand, the tendency is usually for the monopolist
to charge higher prices than are really profitable in a

maximum degree. The simplicity of the method of high
prices is always attractive and often deceptive. Accord

ingly, even on these very general grounds, the interference

of Government with monopolies may be defended as being
in the interests of the public and not against the interests

of the monopolists. The case of the parliamentary third-

class tickets furnishes an instructive example. At first

the railways made their parliamentary trains as slow and
inconvenient as possible, whereas now there is hardly a

train which does not carry passengers at parliamentary
rates without compulsion. In a similar way many cases

of Governmental interference with landowners may be

justified, for very often there is a tacit combination on
the part of a few great landowners to act on certain

customs. 1 As a rule, however, in modern commercial Competi-
countries monopolies are an exception. Any one, for ex- tion

ample, can prosecute any trade or manufacture if he can values -

provide the requisite skill, labour, and capital, and even
as regards land, at any rate in the greater part of England
and Scotland, there is from the point of view of cultiva

tion no real monopoly. But, when competition arises,

exceptional profit ceases, and thus a new principle for

determining values conies into play. If the producer of

any article is obtaining more than the usual rate of profit,

he at once provokes competition, and thus even the dread

of this possible competition may keep down prices. This

is often expressed by saying that the potential supply affects

prices almost as much as the actual supply. It thus be
comes obvious that, as regards freely produced commodities
the production of which may be extended indefinitely at

the same or at a decreasing cost, the value tends to con

form to the minimum cost of production, and that any other

value is consequently unstable. It will be observed, how
ever, that cost of production only determines values by
operating through the actual or potential supply, and thus

that the law of demand and supply is fundamental. Once
a thing is made, the actual cost of production has no influ

ence on its value, except as indicating the conditions of

future possible supply.
At this point it becomes necessary to analyse and explain Cost of

the nature of cost of production. In the last resort it will produc-

be found that nothing can be produced without labour,
tlon-

and in a modern society capital must be added. Thus the

component elements of production are labour and capital

1 The general theory of monopolies is admirably treated by the

French mathematician and economist Cournot, Revue Sommairc des

Doctrines ftconomiques, Paris, 1877.
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acting by natural forces upon raw material. But, since

both the forces and the produce of nature require labour

and capital for their exploitation, the elements that must
be considered primary and fundamental in the case of com
modities that can be indefinitely increased are labour and

capital. Capital, again, is itself a product of labour, and
it is also wealth set aside by the owner for future use

instead of for present consumption. Accordingly, in order

that a thing may be continuously produced, labour must
obtain a sufficient reward for toil and capital a sufficient

reward for &quot;abstinence,&quot; or for preservation and accumu
lation of wealth. Thus the ultimate elements in the real

cost of production are the toil and trouble and irksomeness

of labour and of saving. But this toil and trouble will

not be submitted to unless in any particular case the fair

reward of industrial competition is forthcoming. However
much pleasure a good workman may take in his work or

a prudent man in his savings, in the industrial world as at

present constituted both labour and capital will be attracted

towards the point of highest reward (compare WAGES) ;

and, accordingly, it is a necessary condition of the produc
tion of any article that the price obtained will yield the

average rate of wages and profit obtainable for that species
of work. Now these rates of wages and profit can be

expressed in terms of money, and may be designated,

following Prof. Marshall, the expenses of production as

distinguished from the real cost. The real cost of produc
tion would on analysis consist of a confused unworkable
mass of

&quot;

efforts and abstinences,&quot; and the relation of these

mental strains to their material rewards is the problem of

wages and profits. But for the purpose of relative values

it is not necessary to push the analysis so far, and thus, if

we regard the capitalist as the producer, we may look on
the elements of production as consisting of wages and

profits. And this is quite in accordance with customary
thought and language : every one who asks for the details

of the cost of a thing expects to have a statement of the

wages and profits directly involved, and of the material,
which again directly involves wages and profits. So far,

then, as freely produced commodities are concerned, the

general law is that they tend to sell at such a price as

will yield on the average the ordinary rate of wages and

profits which by industrial competition the occupation can

command. It is at this point that the difficulty emerges
as to the precise nature of the connexion between the

prices of commodities and the money wages and profits of

producers. Are we to consider that the former are deter

mined by the latter, or the latter by the former 1 If, for

example, commodity A sells for twice as much as com

modity B, are we to say that this is because wages are

higher in the former case, or are the wages higher because

the price is higher 1 The answer to this question is given
in the theory of WAGES

(q.v.). It is sufficient to state

here that, in discussing relative values, we may assume that

industrial competition has established certain relative rates

of wages and profits in various employments, and that any
prices of articles which yielded more than these rates, whilst

in other cases no corresponding rise took place, would be
unstable. Thus, in discussing the normal values of freely

produced commodities, we have to consider the quantity of

labour and the rates of wages and the quantity of capital
and the rate of profits, the normal rates of these wages and

profits being given.
The use of the term &quot;normal&quot; requires some explanation.

The word norma properly refers to the square used by
masons and carpenters, &c., and thus a thing may be said

to be in its normal position when no change will be made :

that is to say, the normal position is the stable position,
or it is the position to which the workman will try to

adjust his work. And, similarly, by the use of normal as

applied to wages and profits, we mean the stable rate or

the rate towards which they are attracted. It is thus

quite possible that the normal rate may differ from the

average rate or the rate obtained over a term of years.
For it may easily happen that as regards wages, for

example, a high rate for a short period may lead to such
an increase in that kind of production that for a much
longer period the rate will fall below the normal. The
normal rate seems to refer to the actual conditions of

industry, the rate which can be obtained for a given amount
of exertion, taking the average of employments at the time,
rather than to the particular rate obtained for some class

of work over a period of years.
With these explanations the proposition holds good that

the normal values of freely produced commodities tend to

be equal to their cost, or rather expenses, of production,
and any price which yields a greater or less return to labour

and capital is unstable.

If all commodities were produced directly by the ex- Elements

penditure of labour, and in such a way that capital need of ex &quot;

not be considered, as in the simple natural state of society ^
e &quot;

j
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taken by Ricardo, then the only element to consider in
tj OI1&amp;gt;

value would be the quantity of labour. And in a society
of a more developed character, in which wages are paid, if

we consider that the rate of wages is uniform, and that

profits may be disregarded in comparison with wages,
the quantity of labour is the most important considera

tion, and a fall in the relative value of any article can

only take place through some economy of labour. But,
as we approach more nearly to the actual constitution of

modern industrial societies, we find serious differences in

the rates of wages in different employments, the use of

fixed capital becomes of greater importance, and in some
cases the lapse of time necessary for the completion of

the commodity is considerable. Thus interest and profits,

as well as the differential rates of wages, have to be taken

into account just as much as the quantity of labour, and
it is generally convenient to consider also the established

differences in various returns to capital under different

conditions (risk, irregularity, c.). Indirectly, of course,

since all capital in the ordinary sense is the result of

labour, the quantity of labour is always of primary
importance ; but, in considering the proximate causes of

relative values, it is best to consider capital and labour as

independent factors. It follows, then, that, in order to

compare the relative values of two commodities, A and B,

freely produced in a modern industrial society, we must
take into account, first of all, the relative wages and rela

tive profits, and the relative amounts of labour and capital

employed. If the producers of A are skilled workmen,
and if the return to the capital is uncertain, whilst in the

case of B the labour is unskilled and profit steady, then

the value of A will be higher than that of B, supposing
each produced by the same amount of capital and the same

quantity of labour. Obviously, too, any change in the

relative wages and profits will affect the relative values.

If the commodities considered are not capable of division

into similar parts (such as yards of cloth or silk), but must

be considered in their entirety (e.y., ships and houses), then

we must take into account also the different quantities of

labour and capital required for their completion, as well

as the relative rates of wages and profits. As regards

changes of value in this case, it will be observed that, if

the proportions are different in which labour and capital
are employed in the production of two commodities, then

any change in the general rates of wages and profits will

affect relative values. By making various suppositions as

to changes in the different elements of the expenses of

production, a great many cases may be obtained, as is done,
for example, by Mill (Pol. E&amp;lt;-on.,

bk. iii. cli. iv.). All the

XXIV. 7
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General cases enumerated and others may, however, be deduced
formula from a general formula. Let E^ represent the total ex-

&quot;

f penses
of production of commodity A. Let Q l

be the

produc- quantity of fixed capital employed, and let i\ be the rate

tion. of Avear and tear per annum, so that the loss is QJr^
Let P

l
be the rate of profits per cent per annum which

must be obtained on the whole capital. Let Q.2 be the

number of labourers, and w
z
the rate of wages per annum.

Let ^ represent the time taken for production reckoned

in years (^ may be less than unity, thus tJQ2
would be

weeks). Then the total expenses of production are

This simply means that the commodity must return in the

normal case profits on the fixed capital with repair of

waste, and also the wages expended (the amount depend
ing on the number of labourers and the rate of wages),
with profit on the circulating capital over all the time

necessary to complete production. In some cases, it may
be observed, it would be necessary to take t differently for

the fixed capital and the labour or circulating capital.

Then, in a similar way E^ the expenses of production of

B, may be expressed :

Thus the relative values of A and B will be found by
comparing the aggregate of these several elements ex-

Changes pressed on the right hand sides of the equations. It will

in re- n0w be evident on what a number of variable elements
lative

relative values must depend, even when we consider

that the commodities can be indefinitely increased by
the proper expenditure of capital and employment of

labour. With the progress of invention and the develop
ment of industrial competition, constant changes are

taking place in the various elements, and in the somewhat

complicated formula given certain practical elements have
been eliminated. Even if we suppose, for the sake of

simplicity, that P
l
and P3

are equal, as also iv.2
and w and

^ and t.
2 ,

that is, if we suppose a uniform rate of wages
and profits, and the same amount of time required, still

any change in these general rates will affect relative

values, owing to the different proportions in which fixed

and circulating capital may be employed in the two cases.

Thus, for example, we arrive at Mill s statement :

&quot; All

commodities in the production of which machinery bears

a large part, especially if the machinery is very durable,
are lowered in their relative value when profits fall.&quot; And
it will be found on trial that by making various supposi
tions as to the identity of certain of the elements, or as to

their disappearance, many other causes of changes in rela

tive values may be deduced. Two important practical
conclusions of a general character may be drawn from this

analysis. (1) Relative values are liable to constant dis

turbances, and accordingly, since relative prices tend to

be adjusted to relative values, relative prices must be con

stantly changing. (2) It is extremely difficult to measure

changes in the value of the monetary standard, or move
ments in the general level of prices, or variations in the

purchasing power of money incomes.

Value These difficulties are further increased by the importance
and rent. O f the group of commodities which can only be increased

(the arts of production remaining the same) at an increas

ing cost, and which are placed by Mill under a third law
of value. The most important examples of this \&vr are

agricultural and mining produce. In order to make the

principles on which this law depends clear and intelligible,
it is necessary to proceed at first by the abstract method
so well described by Cairnes (Logical Method of Pol. Econ.,
2d ed., London, 1885). Assume then that there is an

isolated country and that its agricultural produce consists

of corn. Then at any given stage of the growth of wealth
and population the amount of corn may be increased (the
art of agriculture remaining stationary) either by taking
into cultivation inferior lands or else by cultivating with

greater care and expense the lands already in cultivation.

But in either case what is known as the law of diminishing
return would come into play, and the additional supply
could only be obtained at an additional cost. It may be
assumed that at any stage of development the cultivation

would be carried to such a point as to give just the ordinary
return to capital on the last &quot;dose&quot; of capital expended.
Further it. cannot be carried, for no farmer will work at a

continuous loss
;
and competition will insure that it is

carried so far, for, if this last application of capital yields

ordinary profit, the former &quot; doses
&quot; must yield more, that

is to say, rent as well as profit. It thus becomes manifest

that, under the conditions supposed, the extent to which
&quot; the margin of cultivation

&quot;

will extend depends upon the

price of the produce, and in the normal case The price
must be equal to the expenses of production of that part
which is produced under the most unfavourable circum

stances. This then is the third law of value, from which
the economic theory of rent is an immediate deduction.

For, if the last dose obtains just a sufficient return, the

former doses must yield more, and the sum of these extra

profits is rent. It thus appears, also, that rent depends
upon price and not price upon rent. 1

The pure theory of rent is arrived at by making certain Qualifi-

hypotheses and abstractions, and accordingly it must not cations

be applied to particular practical cases without further of
lnire

consideration. The theory certainly indicates the effect of

very important causes, but requires in practice a certain

amount of qualification. (1) The essence of the theory is

that the return to each dose of capital applied can be

separated, and that the application of capital will cease

when the last dose yields only ordinary profits ;
and no

doubt it is roughly true to say that a farmer will discover

on trial at what point he should cease applying capital,
and that this will depend upon the price of the produce.
At the same time, however, it is quite possible that a

farmer who owns the land which he tills may find it ad

vantageous to carry cultivation to a further pitch than if

he only rented his land. For he will apply his own labour

and capital at a less return on his own land. There can

be little doubt that very many important improvements
made by landowners have yielded less than the ordinary
rate of profit, just as peasant proprietors obtain a poor
return by way of wages for their own labour. A land

owner cultivating his own land has the whole margin of

economic rent to fall back upon, but a farmer has to pay
his rent as a first charge. Thus it is possible, provided

always that the land is cultivated in both cases with the

same skill, that food would be cheaper if all the land were
cultivated by the owner and not by tenants farming for a

profit, and thus the fact that the American farmers pay
no rent may account partially for the lower prices at which

they sell their corn. (2) Again, the pure theory takes no
account of the size of the portions into which the land is

divided, nor of the kind of crops which are grown. But,
when most of the land of a country is rented, both of

these factors have to be considered, and it may be more
convenient to the landowner to let the land with certain

restrictions, which again indirectly operate on the price.

(3) It has been well observed by Passy
2 that the principal

1 Aii excellent account of the economic theory of rent, in which
recent criticisms from different points of view (e.g., by P. Leroy-

Beaulieu, Henry George, &c.) are examined, is Land and its Rent, by
Francis A. Walker, London, 1884.

2
Syslbnes de Culture en France.
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effect of various land laws is to increase or diminish the

amount of the gross produce, which in Eicardian phrase

ology would mean to extend or contract the margin of

cultivation. It thus appears that it is not always true

to say that the payment of rent makes no real difference

to the general public, and that it is simply a necessary
method of equalizing farmers profits. At the same time,

however, with the necessary qualifications, there is no doubt

that price determines rent and not rent price, especially

when prices are affected by foreign competition. Recently
in Great Britain a striking example has been afforded both

of the abandonment of inferior lands (the contraction of

the margin) and of a heavy fall in rent under the influence

of falling prices.

The hypothetical history implied in Ricardo s theory as

to the effects of the progress of society upon the value of

agricultural produce also requires some criticism, such as

that given by the historian of agriculture and prices,

Thorold Rogers. The theory assumes that in the first

place population increases, and thus there is a greater
demand for food, and that therefore the margin of culti

vation extends and the price rises, and rent rises also.

But, as Rogers observes, history shows that agricultural

improvements of all kinds have first of all increased the

amount of food, and thus allowed of an increase in popula
tion. It is worth noticing that in our own times an in

creasing population in rural districts (e.g., the Highlands
of Scotland and the west of Ireland) may indirectly tend

to lower or destroy rents through minute subdivision.

Ricardo s theory, however, accounts very well for the rise

in the ground-rents of towns and cities, and it is there far

more than in the rural districts that the unearned incre

ment is to be found.

The value of mining produce is determined generally in

the same way as that of agricultural produce ;
but similar

qualifications must be introduced. The theory is that both

extensively and intensively the produce of mines is subject
to the law of diminishing return, that the margin recedes

as the price falls and extends as it rises, and that thus the

price is determined by the most costly portion which it

just pays to bring to market. And no doubt the main
facts of the theory are correct

;
and recently the mines of

Great Britain no less than its lands have illustrated the

retrogression of the margin and the fall in rents. The

principal point to observe is that mines are gradually quite
exhausted. 1 In general the produce of mines is, like that

of land, consumed in a comparatively short time, and thus

the value is subject to fluctuations according to the con

ditions of the annual demand and supply.
The peculiar durability of the precious metals, however,

makes them in this respect differ widely from most mining
produce. It is of course undeniable that (supposing coin

age free) the value of standard coins will be equal to the

value of the same amount of bullion, and, conversely, that

the bullion will be equal in value to the same amount of

coins. The older economists argued that the precious
metals had their value determined by their cost of pro
duction under the most unfavourable circumstances, and
then argued that in consequence the value of money (or

coins) tended to be governed by the cost of production of

bullion. If, however, it is remembered that the annual

production does not probably amount to two per cent, of

the quantity in the hands of man, that cost of production
can only operate through actual or potential supply, and
that in the case of money the increase must be real to

affect prices, it will be readily seen that the value of

bullion is determined by the general level of prices (or
the value of money), and not that the value of money

1
Cp. Marshall s Economics of Industry, London, 1879, bk. ii. chap.

depends upon the value of the bullion. At the same

time, however, it is true that, if prices become very high,
in other words, if the value of money, and thus of

bullion, becomes very low, then a check is placed upon
production from the mines, and, conversely, with falling

prices or a rise in the value of the precious metals mining
for them is extended and encouraged. But the difference

in the annual supply due to this influence will be small

under present or similar conditions. On the whole, this

case of the precious metals furnishes perhaps the best

example of the way in which the cost of production can

only act through the law of supply and demand.
There is one other part of the general theory of value Law

which requires some notice. Some articles can only beg vern -

produced in conjunction with others (e.g., hides and beef, &quot;IF.

ue

wool and mutton), and some modification of the theory is
products.

needed to suit this case. The law deduced is that The
sum of the values must be equal to the joint expenses of

production, and the relative values inter se are deter

mined by demand and supply. Thus the Australian

sheep-farmers will extend their sheep-farms so long as for

wool and mutton together they obtain a fair profit, but the

amount contributed by each portion will be determined by
the relative demand. It is interesting to observe that in

the progress of society the value of the meat has risen as

compared with that of the hides and the wrool. The same

principle determines the kind of produce which will be

raised from land, though the application is rather more
difficult owing to rotation of crops, &c.

Much discussion has taken place recently on the question Theory

whether a distinct theory of international values is required.
of inter-

In the limits assigned to this article it is only possible to
na

indicate the principal points in dispute. The &quot; orthodox &quot;

theory, as held by Ricardo, Mill, and Cairnes, has been

attacked by Cournot, Prof. Sidgwick, and others, and has

been re-stated with admirable clearness and much original

power by Prof. Bastable. 2 The best way to answer the

question seems to be to make clear the assumptions on

which the values of commodities produced within any
&quot;nation&quot; are determined, and then to consider whether

any change must be made when we bring in other nations.

We are at once met with the difficulty, What is a &quot;

nation&quot;?

The orthodox answer appears to be that within any
nation (for which the term &quot; economic area

&quot;

might per

haps be advantageously substituted) there is effective

industrial and commercial competition. This appears to

imply no more than is contained in the principle noticed

above, that relative values tend to be equal to the normal

expenses of production (commercial competition), and that

the expenses tend to be proportioned to the real cost

(industrial competition). The question then arises, Do
these conditions not exist in international trade ? The Com-

answer appears to be, first, that commercial competition parative

certainly holds good ;
for as soon as a trade is estab-

cost-

lished the commodities will sell at the same prices in both

countries (allowance being made for cost of carriage). It

would plainly be absurd to say that the value of Man
chester goods is determined by their expenses of produc
tion if they are consumed in England, but by something
else if they are sent to India. If then there is any differ

ence between domestic and international values, it must

arise owing to the absence of effective industrial competi
tion

;
that is to say, in the same country (or economic

area) the real cost determines the expenses of production
on account of the supposed perfect mobility of labour and

capital, but between different economic areas these agents
of production do not pass with sufficient readiness to secure

a similar correspondence. It thus follows that a country

may import articles which it could produce at less real

2
Theory of International Trade.
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cost, provided that it pays for these imports with exports
which cost even less. A very striking example of this

doctrine of comparative cost, as it is termed, is furnished by
Victoria after the great gold discoveries. All kinds of

produce were imported and paid for with gold, because

there was less real cost involved in obtaining the gold to

pay for imports than in making the articles. Accord

ing to this theory every country will devote its labour and

capital to its most productive uses
; and, if by some new

imports a domestic industry is checked or abolished, it is

argued that the labour and capital will be devoted to

increasing the exports so as to pay for the new imports.
It must clearly be assumed as axiomatic that in the absence

of loans, tributes, &c., imports can in the long run only be

paid for by exports, and also that those articles will be ex

ported which can be produced at the least comparative real

cost. This theory then may be held to explain in a satis

factory manner the origin and development of international

trade
;
but the question of values is still undetermined.

Recip- Consistently with exports paying for imports many differ-

rocal de- en^ rates of exchange are possible, and the particular rate
u

actually adopted is said to depend entirely on reciprocal
demand. And in an extreme case, in which new countries

trade solely in articles of which each has a monopoly, this

answer would seem to be correct
; but, when we consider

that under present conditions trading countries have many
articles in common, and that a slight margin of profit

suffices to expand or diminish an export trade, this answer

seems too vague and unreal. The most probable solution

seems to be that the rates of exchange will be so adjusted
as to give to the exporters the ordinary rate of profits

Foreign current in their respective countries. In general it is clear

ex - that the rate will be determined independently of the
changes. foreign trade, or at least that the foreign trade is only one

factor to be considered. It is said, for example, that the

annual value of the agricultural produce of the United

Kingdom exceeds the total amount of the exports. If the

rate of profit falls, a trade which before was impossible
becomes possible. The opinion may be hazarded that the

best way of explaining the general theory of international

values would be to start with the foreign exchanges ;
but

such an investigation is too technical and difficult for this

place. (j. s. N.)

VAMPIRE, a term, apparently of Servian origin

(wampir), originally applied in eastern Europe to blood

sucking ghosts, but in modern usage transferred to one

or more species of blood-sucking bats inhabiting South

America.

In the first-mentioned meaning a vampire is usually

supposed to be the soul of a dead man which quits the

buried body by night to suck the blood of living persons.

Hence, when the vampire s grave is opened, his corpse is

found to be fresh and rosy from the blood which he has

thus absorbed. To put a stop to his ravages, a stake is

driven through the corpse, or the head cut off, or the heart

torn out and the body burned, or boiling water and vinegar
are poured on the grave. The persons who turn vampires
are generally wizards, witches, suicides, and persons who
have come to a violent end or have been cursed by then-

parents or by the church. But any one may become a

vampire if an animal (especially a cat) leaps over his corpse
or a bird flies over it. Sometimes the vampire is thought
to be the soul of a living man which leaves his body in

sleep, to go in the form of a straw or fluff of down and suck

the blood of other sleepers. The belief in vampires chiefly

prevails in Slavonic lands, as in Russia (especially White
Russia and the Ukraine), Poland, and Servia, and among
the Czechs of Bohemia and the other Slavonic races of

Austria. It became specially prevalent in Hungary be

tween the years 1730 and 1735, whence all Europe was

filled with reports of the exploits of vampires. Several

treatises were written on the subject, among which may
be mentioned Ranft s De Masticatione Mortuorum in

Tumulis (1734) and Calmet s Dissertation on the Vampires

of Hungary, translated into English in 1750. It is prob
able that this superstition gained much ground from the

reports of those who had examined the bodies of persons
who had been buried alive though believed to be dead, and
was based on the twisted position of the corpse, the marks
of blood on the shroud and on the face and hands, results

of the frenzied struggle in the coffin before life became
extinct. The belief in vampirism has also taken root

among the Albanians and modern Greeks, but here it may
be due to Slavonic influence.

Two species of blood -sucking bats (the only species

known) Desmodus rufus and Dipliylla ecaudata repre

senting two genera (see MAMMALIA, vol. xv. p. 415),
inhabit the tropical and part of the subtropical regions of

the New World, and are restricted to South and Central

America. They appear to be confined chiefly to the forest-

clad parts, and their attacks on men and other warm
blooded animals were noticed by some of the earliest

writers. Thus Peter Martyr (Anghiera), who wrote soon

after the conquest of South America, says that in the

Isthmus of Darien there were bats which sucked the blood

of men and cattle when asleep to such a degree as to even

kill them. Condamine, a writer of the 18th century,
remarks that at Borja (Ecuador) and in other places they
had entirely destroyed the cattle introduced by the mis

sionaries. Sir Robert Schomburgk relates that at Wicki,
on the river Berbice, no fowls could be kept on account of

the ravages of these creatures, which attacked their combs,

causing them to appear white from loss of blood. The

present writer, when in South and Central America, had

many accounts given him as to the attacks of the vam

pires, and it was agreed upon by most of his informants

that these bats when attacking horses showed a decided

preference for those of a grey colour. It is interesting to

speculate how far the vampire bats may have been instru

mental when they were, perhaps, more abundant in

causing the destruction of the horse, which had disappeared
from America previous to the discovery of that continent.

Although these bats were known thus early to Europeans,
the species to which they belonged were not determined

until about fifty years ago, several of the large frugivorous

species having been wrongly set down as blood-suckers, and

named accordingly. Thus the name Vampyrus was sug

gested to Geoffroy and adopted by Spix, who also con

sidered that the long-tongued bats of the group Glosso-

phagx were addicted to blood, and accordingly described

Glossopliaga soricina as a very cruel blood-sucker (sangui-

suga crudelissima), believing that the long brush-tipped

tongue was used to increase the flow of blood. Vampyrus

spectrum, L., a large bat inhabiting Brazil, of sufficiently

forbidding aspect, which was long considered by naturalists

to be thoroughly sanguivorous in its habits, and named

accordingly by Geoffroy, has been shown by the observa

tions of modern travellers to be mainly frugivorous, and is

considered by the inhabitants of the countries in which it

is found to be perfectly harmless. Waterton believed

Artibeus planirostris, a common bat in British Guiana,

usually found in the roofs of houses, and now known to

be frugivorous, to be the veritable vampire ;
but neither

he nor any of the naturalists that preceded him had suc

ceeded in detecting any bat in the act of drawing blood.

It fell to the lot of Charles Darwin to determine one of

the blood-sucking species at least, and the following is

his account of the circumstances under which the discovery

of the sanguivorous habits of Desmodus rufus was made :

&quot;The vampire bat is often the cause of much trouble by
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Fia. l. of Desmodus rufus,
Weid.

biting the horses on their withers. The injury is generally
not so much owing to the loss of blood as to the in

flammation which the pressure of the saddle afterwards

produces. The whole circumstance has lately been doubted

in England ;
I was therefore fortunate in being present

when one was actually caught on a horse s back. We were

bivouacking late one evening near Coquimbo, in Chili, when

my servant, noticing that one of the horses was very restive,

went to see what was the matter, and, fancying he could

detect something, suddenly put his hand on the beast s

withers, and secured the vampire&quot; (Naturalist s Voyage
Round the World, p. 22).
Dcsmodus rufus, Weid, the common blood-sucking bat, is widely

spread over the tropical and subtropical parts of Central and
South America from Oaxaca to southern Brazil and Chili. It is a

comparatively small bat, a little

larger than the common noctulo,
the head and body about 3 inches

in length, the forearm 2, with a

remarkably long and strong thumb
;

it is destitute of a tail, and has a

very peculiar physiognomy, well re

presented in fig. 1. The body is

covered with rather short fur of a

reddish brown colour but varying in

shade, the extremities of the hairs

sometimes ashy. The teeth are

peculiar and characteristic, admirably adapted for the purposes for

which they are employed. The upper front teeth (incisors), of

which there are only two, are enor

mously enlarged (see fig. 2), and in

shape obliquely triangular like small

guillotines. The canines, though smaller

than the incisors, are large and sharp ;

but the back teeth, so ,

well developed in all

other bats, are very
small and reduced in

number to two above
and three below, on
each side, with later

ally compressed crowns

rising but slightly
FIG. 2.-Teeth of D. ru/iw.

above the level of the gum, their longitudinally disposed cutting

edges (in the upper jaw) being continuous with the base of the

canine and with each other. The lower front teeth (incisors) are

small, bifid, in pairs, and are separated from the canines, with a

space in front. The lower back teeth are narrow, like those in the

upper jaw, but the anterior tooth is slightly larger than the others,
and separated by a small space from the canines. Behind the lower

incisors the jaw is deeply hollowed out to receive the extremities

of the large upper incisors.

With this peculiar dentition there is associated as remarkable a

departure from the general type in the form of the digestive ap
paratus. The exceedingly narrow oesophagus opens at right angles
into a narrow, intestine-like stomach, which almost immediately
terminates on the right, without a distinct pylorus, in the duodenum,
but on the left forms a greatly elongated c;ecum, bent and folded

upon itself, which appears at first sight like part of the intestines.

This, the cardiac extremity of the stomach, is, for a short distance

to the left of the entrance of the oesophagus, still very narrow, but
soon increases in size, till near its termination it attains a diameter

quite three times that of the short pyloric portion. The length of

this cardiac diverticulnm of the stomach appears to vary from 2 to 6

inches, the size in each specimen probably depending on the amount
of food obtained by the animal before it was captured.
The only other known species of blood-sucking bat, Diphylla

faudata, Spix, inhabits Brazil, and appears to be much less abun
dant than Dcsmodus rufus, from which it is distinguished by its

slightly smaller size, by the absence of a groove in the front of the

lower lip, by the non-development of the interfemoral membrane
in the centre, and by the presence of a short calcaneum (absent in

D. rufus), but more particularly by the presence of an additional

rudimentary back tooth (? molar) above and below, and by the very

peculiar form of the lower incisors, which are much expanded in

the direction of the jaws and pectinated, forming a semicircular

row touching each other, the outer incisors being wider than the

inner ones, with six notches, the inner incisors with three each.

Thus constituted, these bats present, in this extraordinary differ

entiation of the manducatory and digestive apparatus, a departure
from the type of other species of the family (Phyllosf.omidas) to which

they belong unparalleled in any of the other orders of Mammalia,
standing apart from all other mammals as being fitted only for a

diet of blood, and capable of sustaining life upon that alone.

Travellers describe the wounds inflicted by the large sharp-edged in

cisors as being similar to those caused by a razor when shaving : a

portion of the skin is shaved off and, a large number of severed

capillary vessels being thus exposed, a constant flow of blood is

maintained. From this source the blood is drawn through the ex

ceedingly narrow gullet too narrow for anything solid to pass into
the intestine-like stomach, whence it is, probably, gradually drawn
off during the slow process of digestion, while the animal, sated
with food, is hanging in a state of torpidity from the roof of its cave
or from the inner sides of a hollow tree. (G. E. D.)

VAN, a city of Asiatic Turkey, capital of a vilayet, is

situated two miles to the east of the lake to which it gives
its name, in 38 30 N. lat. and 43 18 E. long. It lies

on the ill-defined borderland between Armenia and Kurd
istan, in an extremely fertile plain some 40 miles in

circuit, which is described as one of the gardens of the

East, whence the local saying: &quot;Van in this world,
heaven in the next.&quot; Its low flat-roofed houses are

grouped irregularly at the southern base of a nummulitic
limestone eminence, somewhat resembling a camel s back,
which rises 100 feet sheer above the plain and is crowned

by the so-called citadel, the fortifications of which are mostly
in a dilapidated state. But it is naturally a position of

great strength and of considerable strategic importance,

standing at the junction of two military routes, which
here diverge westwards through Mush and Kharpiit to

Asia Minor and southwards to Mosul and Mesopotamia,
besides commanding the approaches to the Persian frontier

at Kotur and Bayezid. The town itself, which contains

four mosques, two large churches, an Armenian bazaar,

baths, and caravanserais, is enclosed within a double line

of crenellated walls and ditches on the three sides not

protected by the rock
;
and beyond these enclosures lies

the suburban district of Baghlar, or the &quot;

Gardens.&quot; The

population, estimated at from 30,000 to 35,000, are Turks,

except about 2000 Armenians and a few hundred Mo
hammedan and Nestorian Kurds. Besides trade and

agriculture, the inhabitants are engaged in a few indus

tries, such as the making of coarse cotton chintzes, a

highly prized goat-hair waterproof moire antique, a thick

woollen cloth called shayak, and an excellent soap, pre

pared from the saline efflorescences of Lakes Van and

Erchek, which consist in about equal proportions of the

carbonate and sulphate of soda.

Armenian tradition derives the name of Van from an Armenian

king who reigned a little before Alexander the Great, and speaks
of an older city founded by Semiramis (Shemiramagerd). This is

of course fable
;
but the Vannic inscriptions (vol. xiii. p. 116)

show that the region was the seat of an Armenian kingdom, whose
native name was Biaina, as early as the 9th century n. c. In the
isolated rock towering above the plain there are numerous galleries,

flights of steps, crypts, and cuneiform rock inscriptions, one of which
is trilingual, like that of Behistun, and like it relates the deeds of

Xerxes, son of Darius. Others are in the Haikan or Old Armenian

language ;
while for others scattered over the district a solution has

been sought by Prof. Sayce with doubtful success in the present

language of Georgia.
The vilayet of Van, one of the finest but also one of the

least developed regions of Asiatic Turkey, lies on the Persian

frontier between Erzerum (north) and Baghdad (south).
It has an area of 15,000 square miles, with a population
of over 1,000,000.

Lake Fan.

Lake Van, called Arsissa Palus by the ancients, and also TJios-

pilis, from its Armenian name Tosp, is 80 miles long and 30 broad,
witli a total area of 1500 square miles. Although of smaller extent

than Lake Urmia, it contains a much larger volume of water owing
to its much greater depth, which is at least 80 feet near Van
and still more along the south side. The lake stands about 5400
feet above sea-level on the south Armenian plateau, which is en

circled by the lofty ranges that bifurcate west and south from
Ararat and culminate in the Sipan-Dagh (12,000 feet) on the north
side of the lake. These mountains are clad with dense forests of

beech, chestnut, ash, and walnut, while the broad fertile belt be

tween their base and the lake is planted with melon gardens and
orchards of plums, peaches, apricots, figs, and pomegranates,
festooned with a vine which yields a palatable wine.
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Lake Van, -which is too brackish to be drinkable for man or beast,

is inhabited by a species of blay or bleak, which abound especially
about the mouths of the influents, and come to the surface when
the spring floods spread over the heavier saline layers. This lake

is a completely laud-locked basin, or at least lias no visible outlet.

But the natives speak of underground channels through which it

communicates south-westwards with the head-waters of the Tigris,

attributing to the occasional obstruction of these channels the

great oscillations of level that have undoubtedly occurred in past
and recent times. In the 17th century and again about 1840 the

water rose from 10 to 12 feet, and is even now (1888) rising. Lake
Erchek perhaps marks its extreme eastern limit in former times.

Lake Van is also indirectly connected with the Euphrates through
the little Lake of Nazik, which lies west of the Sipan-Dagh, on
the water-parting between the lacustrian and fluvial basins, and
which by a rare phenomenon sends emissaries to both. The narrow

part of Lake Van, which runs for nearly 40 miles towards the

north-east, and gives the lake somewhat the appearance of a frying-

pan, is very shallow, and was once, according to tradition, a fertile

plain. The lake is not regularly navigated. Scattered along the

south-east shore are a few picturesque islets, one of which, Aktamar,
is the seat of an Armenian patriarch.

VANADIUM, a rare element discovered in 1830 by
Sefstrom, when analysing a kind of iron obtained from the

ores of Taberg in Sweden. Berzelius, in the course of an

extensive investigation on vanadium, came to the conclu

sion that it is analogous to chromium, forming like it an

acid trioxide, VanO
3 ,

in which &quot;Van&quot; signifies IS^^ 1

parts of a radical analogous to the Cr = 52 parts of

chromium in chromic acid, Cr03 . He succeeded in isolat

ing this radical, and, as it exhibited semi-metallic proper

ties, he had no doubt that it was the element vanadium
itself. His results were universally adopted as correct

until Roscoe (in 1867) found that Berzelius s vanadium
is an oxide containing O

2
= 32 parts of oxygen per Van,

whence it followed that the presumed trioxide, Van03 ,

is really a pentoxide, V2O5,
where V2

= 2 x 51 2 = 2

atoms of the real element. Our present knowledge of

vanadium is based chiefly upon his investigations. Of
vanadium minerals, which are all very rare, we name two

only, mottramite, (Pb,Cu)3(VO4 )2 + 2(Pb,Cu)(OH)2 ,
and

vanadinite, 3Pb
3(VO4)2 + PbCI

2
. This last is amorphous

with apatite, which previous to Roscoe s discovery was
difficult to explain. See CHEMISTRY, vol. v. p. 539.

Traces of vanadium are found in certain iron ores and in many
other minerals. Roscoe utilized a kind of sandstone from Alderley
Edge and Mottram in Cheshire which contains a small admixture
of mottramite. Another suitable material is the &quot;Bohnerz&quot; of

Steiulade and Haverloh, essentially a hydrated ferric oxide. For
the extraction of vanadium from this latter mineral Wbhler recom
mends the following method. The finely powdered mineral is mixed
with one-third of its weight of nitre and the mixture kept at a dull

red heat for an hour. The ignited mass is powdered and lixiviated

with water, which extracts the potash salts of the oxides V2 5,Cr03,

Mo03 ,
As2 5,P205 ,

and Si02 . The filtered solution is almost neu
tralized with nitric acid, but not completely, or else some of the

V2 5 would be reduced by the nitrous acid to lower oxides
;
and

the vanadic and most of the other acids named are precipitated as

baryta salts by addition of chloride of barium. From the washed

precipitate the acids are liberated by boiling dilute sulphuric acid,

and the sulphate of baryta is filtered off. The solution is neutralized

with ammonia, concentrated by evaporation, and, after cooling, kept
in contact with a solid piece of sal-ammoniac more than sufficient

to saturate the solution with this salt. Meta-vanadate of ammonia,
V9 5(NH4 )20, being characteristically insoluble in sal-ammoniac

solution, separates out as a yellowish crystalline precipitate. This
is collected, washed with sal-ammoniac solution and after that with

alcohol, and purified by re-crystallization or otherwise. The pure
salt when heated to dull redness leaves the pentoxide, V2 5 (vanadic
acid), as a red liquid, which freezes into a red-brown crystalline
mass of sp. gr. 3 35 (J. J. Watts). It dissolves in about 1000 parts
of water, forming a yellow solution which reddens litmus. The
pentoxide, though capable of uniting with strong acids, e.g., with

sulphuric into a salt, V20.,(S04 )3 ,
behaves on the whole as an acid

oxide analogous in its combining habits to phosphoric (see PHOS
PHORUS, vol. xviii. p. 818, and CHEMISTRY, vol. v. p. 540). Solu
tions of vanadates are easily recognized : on addition of mineral acid

they assume the yellow colour characteristic of the pentoxide, and
if the mixture is then kept in contact with zinc it passes through
all shades of (intense) green till it ultimately assumes a lavender

1 Calculated from our present constants.

colour. The solution then contains a chloride corresponding to the
oxide V2 2 (Berzelius s metal). It absorbs atmospheric oxygen with
an extraordinary degree of avidity, assuming, in the absence of free

acid, a dark brown colour. An acidified vanadate solution, if shaken
with peroxide of hydrogen and ether, furnishes a dark red reduction

product, which passes into the ethereal layer. One part of vauadic
acid in 40,000 parts of water can thus be rendered distinctly visible

(Werther). If a mixture of the pentoxide and charcoal is heated
in dry chlorine, it is converted into an oxychloride, VOC13 (tri

chloride of Berzelius), which distils over and may be purified by
re-distillation over sodium. It is a canary-yellow mobile liquid,

freezing below - 15 C. and boiling at 126 J%
7 C., and its sp. gr. at

14 C. is 1 841. Water decomposes it with formation of hydrochloric
acid and pentoxide V2 5 . If the vapour of this chloride is passed
over red-hot charcoal in a current of chlorine, the tetrachloride

VC14 is produced as a dark brown liquid, boiling at about 154 C.

A mixture of the vapour of this chloride with hydrogen, when passed
through a dull-red-hot tube, yields (more or less of &quot;

sesqui-&quot;

chloride, V2C16 , and) the dichloride VC12, which, if pure, forms

apple-green, mica-like, hexagonal plates.

&quot;

From this dichloride
Roscoe for the first time prepared the true metal by heating it to

redness in hydrogen gas, a simple enough method in theory, but
in practice one of the most difficult of operations, because the
dichloride is very difficult to prepare and highly hygroscopic, and
because the metal is extremely prone to take up oxygen. Even
the purest product which Roscoe succeeded in obtaining contained
an appreciable admixture of oxide. Vanadium is a light grey
powder, which under the microscope appears crystalline and ex
hibits a silvery lustre, sp. gr. =5 5. Of its chemical properties the
most remarkable is that it combines directly with nitrogen gas,
N2 ,

into a bronze-coloured nitride, VN.
Rare and expensive as vanadium is, it has found a practical

application in the production of aniline black. The black is

produced from aniline by the action of chloric acid, aided by the

presence of some oxygen carrier. Sulphide of copper is usually
employed ; but, as Lightfoot found, a mere trace of vanadic acid

(or vanadate of ammonia) acts more energetically than any other
available agent. According to Witz, 1 part of vanadic acid suffices

for 67,000 parts of aniline salt.

VANBRUGH, SIR JOHN (1666 M726), dramatist and

architect, was the son of a wealthy sugar-baker in Cheshire
and grandson of a Protestant refugee of Ghent. From a

passage in one of his letters to Tonson it might be sup
posed that he was born in the Bastille, though in what

year is uncertain, probably in 1666. He was educated in

France, but what he learnt there, whether architecture or

merely that art of good-fellowship which he found to be
the true Aladdin s lamp of social life, is a question that

will be variously answered by those who, like Sir Joshua

Reynolds, admire Blenheim and Castle Howard, and those

who, like the wits of Vanbrugh s time, scoff at them. This,

however, is certain, that after his return from the Continent
to England what he did was, not to pursue architecture,
but to work, with a gusto and a success that are humor
ous and exhilarating, the &quot; Aladdin s lamp

&quot; above men
tioned. His first step towards becoming a power in society

was, of course, to enter the army. Perhaps, however, had
he begun life in any other way his advance would have
been just as rapid. For, strong as are social conditions,
character is stronger still, and Vanbrugh s equipment wit,

tempered by good humour, a genuine feeling of comrade

ship, an exceedingly fine presence (according to Noble s

description), and a winsome face (according to Kneller s

portrait) would, under any circumstances, have been ir

resistible. One of the points of difference between the

dialogue in Vanbrugh s comedies and the dialogue in the
comedies of Congreve is this : we feel that the characters

in the Relapse and the Confederacy talk as Vanbrugh must
have talked

;
we feel that the characters in the Old Bachelor

and the Way of the World talk, not as Congreve talked,
but as Congreve wrote. We feel that, while such dazzling

sword-play as Congreve s would in society have chilled,
even as it illumined the air, talk so hearty, good-humoured,
frank, and daring as that we get in Vanbrugh s plays
would have made the fortune of any man of fashion, made
it as certainly at a Roman supper party in the time of

Augustus as at a London drinking-bout in the days of
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Queen Anne. It is no wonder then that he was a favourite,

no wonder that the two best haters of the time, Swift and

Pope, tried in vain to hate the &quot;man of wit and honour,&quot;

Yanbrugh. During the martial period of his life, Van-

brugh wrote the first sketches of the Relapse and the Pro
voked Wife. These he showed to Sir Thomas Skipworth,
one of the shareholders of Drury Lane, and with fortunate

results.

In 1695 he was offered whether through the court

interest which he had secured or whether because he really
had acquired a knowledge of architecture in France is not

known the post of secretary to the commission for en

dowing Greenwich Hospital. He accepted the post, and

by way of fulfilling his functions as an architect turned

his attention to the amours of
&quot; Lord Foppington.&quot; His

Relapse or Virtue in Danger, a sequel to Colley Gibber s

Love s Last JShift, was produced at Drury Lane in 1697.

When a comic dramatist of the school of Wycherley con

fesses that the fine gentleman of his play, &quot;drinking his

mistresses health in Nantes brandy from six in the morn

ing to the time he waddled on upon the stage in the

evening, had toasted himself up to such a pitch of vigour
&quot;

that something too outrageous even for such an audience

seemed imminent, we may assume that he has enjoyed a

satisfactory first night. The success was so triumphant
that Montague, afterwards Lord Halifax, asked at once for

the Provoked Wife for the theatre in Lincoln s Inn Fields,
and Skipworth waiving, for the advantage of Vanbrugh,
his own claim upon the play it was produced at that

theatre in the following year. All that could be said in

answer to those who condemned it on account of its un

blushing libertinism was that Sir John Brute is sufficiently
brutal to drive any woman into rebellion, and that since

the glorious days of the Restoration a wife s rebellion and
a wife s adultery were synonymous terms. The play was
n complete triumph.
And now, having succeeded as a man of fashion, as an

architectural commissioner, and as a comic dramatist of the

school of Wycherley, Vanbrugh turned his attention to

morals. Though ^Esop produced at Drury Lane in the

.same year as the Provoked Wife was an adaptation of

Boursault s dramatic sermon on the same subject, it was
an improvement on the French play. As usual with

Vanbrugh, who never did things by halves, he surpassed
the Frenchman on that very point where the Frenchman
had been pronounced unsurpassable. Just as in the Re

lapse, when he aspired to be merry, his merriment had en

tirely surpassed that of Gibber s play3
of which his own was

meant to be a sequel, and just as afterwards, when in

Castle Howard and Blenheim he aspired to rival in mass-

iveness the &quot; thick rotundity of the earth,&quot; he laid on her

a structure only a &quot; few tons lighter than
herself,&quot; so now,

when he aspired to surpass the Frenchman in gravity, he
achieved a kind of dulness compared with which the owl-

like dulness of Boursault was as the wit of Voltaire. In a

word, the humour of the piece lies in the fact that it was
written by the author of the Relapse and the Provoked

Wife. The play ran during a week only. Vanbrugh,
accepting the failure with his usual good-temper, seems
then to have turned his attention completely to archi

tecture
;

for the adaptation in 1700 of the Pilgrim of

Beaumont and Fletcher, and the production in 1702 of

A False Friend, could hardly have engaged his serious

efforts at all, so perfunctory are they and so inferior to

all that he had done before.

Castle Howard in Yorkshire, which he had built for the

earl of Carlisle, was a great success so far as pleasing his

patron went, who as a reward gave him yet another open
ing in life by presenting him, the most ignorant man

perhaps in England of heraldry, judging from the fun he

made of the appointment, with the tabard of Clarencieux

king-at-arms. But, if the dangerous moment in every
man s life is when he has just scored a brilliant success, it

is especially so with genial glowing natures like Vanbrugh s.

It seems to have been the success of Castle Howard that
caused him to entertain the rash project of building a

theatre, from his own design, for the acting of his own
plays. The joyous courage with which, having persuaded
thirty people in the fashionable world to aid him in finding
the money, and Congreve to aid him in finding the plays,
he began to build in perfect unconsciousness of the danger
before him is the only passage in his life which may be
called pathetic, save of course his struggle with the
&quot; wicked woman of Marlborough.&quot; No doubt any archi

tect who builds a theatre is always in danger of letting
his ideas run riot in the wide field of experiment, but he
who builds a theatre for his own plays seems doomed by
the malice aforethought of fate. The magnitude of Van
brugh s architectural ideas grew as the work went on, and
with the ideas the structure grew till a theatre meant for

the delicate bijouterie work of polite comedy seemed grow
ing to the proportions of the Roman Colosseum. Whether

Congreve endeavoured to put a check upon his friend s

architectural and authorial fervour does not appear. But
it must be remembered that not only Vanbrugh s plays
but his own were to be acted there, and that, although
Congreve was a man of great sagacity, no man, not even
he who pretended to set his gentility above his genius, is

sagacious when confronted by the surpassing excellence of

his own poems and plays.
When at length the time came to test the acoustics of

the pile, it was found to be sadly defective. What changes
were made to rectify the errors of structure does not

appear. The theatre was opened to the public with an
Italian opera, which was followed by three of Moliere s

comedies, and these by the Confederacy, Vanbrugh s

masterpiece on the whole, though perhaps its finest scenes

are not equal to the finest scenes in the Relapse.

Vanbrugh at last withdrew from the disastrous specula
tion; Congreve had already withdrawn. But a man to

whom fortune had been so kind as she had been to Van
brugh could hardly be depressed by any of her passing
frowns. Queen Anne at once sent him abroad on an

important state errand, and afterwards he was commis
sioned to build Blenheim. Upon the merits and demerits
of this famous &quot;hollowed quarry&quot; there has been much
conflict of opinion. As to the sarcasms by Swift, Walpole,
Evans, and the rest, they are as nothing when set against
Sir Joshua Reynolds s defence of Vanbrugh and his style.
For in England the general sense for architecture seems
to be even rarer than the general sense for poetry and

painting. The truth is that Vanbrugh imported largely
into architecture what in all the plastic arts should be

allowed to fructify but sparsely, namely, literary ideas,

and even these literary ideas of his seem to lack that

fusion which we see in the works of the great masters.

Hence, impressive as are the parts, they do not form an

impressive whole. Blenheim, however, was a source of

great sorrow to the kindly dramatist. Though Parliament

had voted for the building of it, no provision had been

made for the supplies. The queen while she lived paid

them, and then Vanbrugh was left to the meanness of the

duke of Marlborough and afterwards to the insolence of

the &quot;wicked woman,&quot; who did her best to embitter his

life. Besides Castle Howard and Blenheim, he built

many other country mansions, such as Grimsthorpe and
Duncombe Hall in Yorkshire, Eastbury in Dorsetshire,
Seaton-Delaval in Northumberland, King s Weston near

Bristol, Oulton Hall in Cheshire, &c.

About the end of 1710 Vanbrugh married Henrietta
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Maria, daughter of Colonel Yarborough of Haslington, and

four years afterwards, at the accession of George I., he

Avas knighted. He afterwards wrote again for the stage,

and the unfinished fragment left at his death, which took

place on 26th March 1726 at his house in Scotland Yard,

London, shows that his powers remained to the last as

fine as ever.

In order to find and fix Vaiibrugh s place among English comic

dramatists, an examination of the very basis of the comedy of

repartee inaugurated by Etheredge would be necessary, and, of

course, such an examination would be impossible here. It is

chiefly as a humorist, however, that he demands attention.

Given the humorous temperament the temperament which

impels a man to get his enjoyment by watching the harlequinade
of life, and contrasting it with his own ideal standard of good
sense, which the harlequinade seems to him to mock and challenge

given this temperament, then the quality of its humorous

growths depends of course on the quality of the intellectual forces

by means of which the temperament gains expression. Hence it

is very likely that in original endowment of humour, as distinguished
from wit, Vanbrugh was superior to Congreve. And this is saying
a great deal : for, while Congreve s wit has always been made much
of, it has, since Macaulay s time, been the fashion among critics

to do less than justice to his humour, a humour which, in such

scenes as that in Love for Love where Sir Sampson Legend dis

courses upon the human appetites and functions, moves beyond
the humour of convention and passes into natural humour. It is,

however, in spontaneity, in a kind of lawless merriment, almost

Aristophanic in its verve, that Vanbrugh s humour seems so deep and
so fine, seems indeed to spring from a fountain deeper and finer

and rarer than Congreve s. A comedy of wit, like every other

drama, is a story told by action and dialogue, but to tell a story

lucidly and rapidly by means of repartee is exceedingly difficult,

not but that it is easy enough to produce repartee. But in comic

dialogue the difficulty is to move rapidly and yet keep up the

brilliant ball-throwing demanded in this form, and without lucidity
and rapidity no drama, whether of repartee or of character, can

live. Etheredge, the father of the comedy of repartee, has at length
had justice done to him by Mr Gosse. Not only could Etheredge
tell a story by means of repartee alone : he could produce a tableau

too ;
so could Congreve, and so also could Vanbrugh, but often far

too often Vanbrugh s tableau is reached, not by fair means, as in

the tableau of Congreve, but by a surrendering of probability, by
a sacrifice of artistic fusion, by an inartistic mingling of comedy
and farce, such as Congreve never indulges in. Jeremy Collier

was perfectly right therefore in his strictures upon the farcical

improbabilities of the Relapse. So farcical indeed are the tableaux

in that play that the broader portions of it were (as Mr Swinburne

discovered) adapted by Voltaire and acted at Sceaux as a farce.

Had we space here to contrast the Relapse with the Way of the

World, we should very likely come upon a distinction between

comedy and farce such as has never yet been drawn. We should

find that farce is not comedy with a broadened grin Thalia with

her girdle loose and run wild as the critics seem to assume.

We should find that the difference between the two is not one

of degree at all, but rather one of kind, and that mere breadth

of fun has nothing to do with the question. No doubt the fun

of comedy may be as broad as that of farce, as is shown indeed

by the celebrated Dogberry scenes in Much Ado about Nothing
and by the scene in Love for Love between Sir Sampson Legend
and his son, alluded to above

;
but here, as in every other de

partment of art, all depends upon the quality of the imaginative
belief that the artist seeks to arrest and secure. Of comedy the

breath of life is dramatic illusion. Of farce the breath of life is

mock illusion. Comedy, whether broad or genteel, pretends that

its mimicry is real. Farce, whether broad or genteel, makes no
such pretence, but by a thousand tricks, which it keeps up between

itself and the audience, says, My acting is all sham, and you
know it.&quot; Now, while Vanbrugh was apt too often to forget this

the fundamental ditference between comedy and farce, Congreve
never forgot it, Wycherley rarely. Not that there should be in any
literary form any arbitrary laws. There is no arbitrary law de

claring that comedy shall not be mingled with farce, and yet the

fact is that in vital drama they cannot be so mingled. The very
laws of their existence are in conflict with each other, so much so

that where one lives the other must die, as we see in the drama of

our own day. The fact seems to be that probability of incident,

logical sequence of cause and effect, are as necessary to comedy as

they are to tragedy, while farce would stifle in such an air. Rather
it would be poisoned by it, just as comedy is poisoned by what
farce flourishes on, that is to say, inconsequence of reasoning

topsy-turvy logic. Born in the fairy country of topsy-turvy, the

logic of farce would be illogical if it were not upside-down. So with

coincidence, with improbable accumulation of convenient events,
farce can no more exist without these than comedy can exist witli

them. Hence we affirm that Jeremy Collier s strictures on the
farcical adulterations of the Relapse pierce more deeply into Van
brugh s art than do the criticisms of Leigh Hunt and Hazlitt.
In other words, perhaps the same lack of fusion which mars Van
brugh s architectural ideas mars also his comedy. (T. W.

)

VAN BUREN, MARTIN (1782-1862), eighth president of

the United States, was the son of a small farmer, and was
born 5th December 1782 at Kinderhook, Columbia, New
York State, on the banks of the Hudson. He was educated
at the village school, and, entering on the study of law at

the age of fourteen, was called to the bar in 1803. Possess

ing in addition to his other abilities a peculiar power of

winning personal trust and influence, his rise both in his

profession and political reputation was rapid. In 1808 he
was chosen surrogate of Columbia county, and in 1812 a
member of the State legislature. From 1815 to 1819 he
was attorney-general of the State, and during this period
came to be recognized as the ruling spirit of the new Demo
cratic school known as the Albany regency. In 1821 he
was chosen to the United States senate and the same year
was elected a member of the convention for revising the

State constitution, in which, though advocating an extension

of the franchise, he opposed universal suffrage. In 1828
he was appointed governor of New York State. From
March 1829 to April 1831 he was secretary of state in the

administration of President Jackson, of whom he was the

chief political adviser. During the recess he was appointed
minister to England ; but, on the ground that he had

previously shown a too submissive attitude towards that

country, and also a tendency to be influenced in his foreign

predilections by home politics, the senate refused to ratify
the appointment. In the following year he was, however,
chosen vice-president of the United States, and in 1837
he succeeded Jackson as president. He entered upon
office at the time of a severe commercial crisis (see UNITED

STATES), and, although the methods he adopted to deal with
it were in themselves admirable, the financial strain which
existed during his term of office weakened for a time the

influence of his party. Besides the establishment of the

independent treasury system, Van Buren s name is associated

with the pre-emption law giving settlers on public lands

the preference in their purchase. On the expiry of his

term of office he was again, in 1840, nominated for the

presidency, but lost by a large majority. In 1844 a major
ity of the delegates to the Democratic convention were

pledged to support him, but on account of his opposition
to the annexation of Texas they allowed a motion to be
introduced making a two-thirds vote necessary for nomina
tion. This he failed to obtain and his name was with
drawn. In 1848 he was nominated by the anti-slavery
section of his party, but the split caused the defeat of

both Democratic candidates. The remainder of his life

was spent chiefly in retirement on his estate at Kinderhook.
In 1853-55 he went on a European tour. He died at

Kinderhook, 24th July 1862. His Inquiry into the Origin
and Course of Political Parties in the United States was

published by his sons in 1867.

See W. Allen Butler, Martin Van Burcn, Lawyer, Statesman, and
Man, New York, 1862.

VANCOUVER, GEOKGE
(c. 1758-1798), English navi

gator, was born about 1758. He entered the navy at the

age of thirteen, and accompanied Cook in his second

(1772-74) and third (1776-79) voyages of discovery.
After serving for several years on the Jamaica station,

Vancouver was appointed to command an expedition to

the north-west coast of America, the object being to take

over from the Spaniards their territory in that region,
and to explore the coast from 30 N. lat. round to Cook s

Inlet (or river as it was then called), with a view to the

discovery of an eastward passage to the great lakes in the

British dominions. The special point which he had to
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ascertain was whether the Strait of Juan de Fuca really

was a strait. Vancouver, accompanied by Lieutenant

Broughton, left Falmouth on 1st April 1791, and, after

spending some weeks at the Cape, made for the coast of

Australia, where a very careful survey of the south-west

coast was made, especially of King George s Sound, the

value of which as a harbour Vancouver pointed out. He
next made for Dusky Bay, New Zealand. After a short

stay, he proceeded north-east, discovered the little island

of Oparo (27 36 S. lat. and 144 12 W. long.) by the

way, and on 30th December reached Tahiti, where he was

again joined by Lieutenant Broughton, who meanwhile

had discovered Chatham Island. After staying about

three weeks at Tahiti and several weeks at the Sandwich

Islands, Vancouver on 18th April 1792 sighted the west

coast of North America (California, then known as New
Albion) in 39 27 N. lat. Here he proceeded to examine the

coast up to 52 18 N. lat. with minute care, surveying all

inlets and navigating the passage through Juan de Fuca
which separates the Island of Vancouver from the main

land. Most of February and March 1793 was spent again
at the Sandwich Islands, with the natives of which Van
couver had much intercourse, and in the affairs of which

he took much interest. In April he resumed his explora
tion of the coast, which he examined and surveyed as far

north as 56 N. lat. Part of the autumn was spent in

visiting the Spanish settlements in New California, and

surveying the coast and coast region as far south as 35

N. lat. From January to the beginning of March Van
couver s headquarters were again at the Sandwich Islands,

the cession of which to Great Britain he accepted, though
the cession seems never to have been officially ratified.

Quitting the Sandwich Islands again about the middle of

March 1784, Vancouver made direct for Cook s Inlet by
Tchernigoff Island and Kodiak Island. Cook s Inlet was

carefully explored and the fact established that it Avas not

a river. The coast eastwards and southwards was surveyed
as far as the limit of the former voyages. After spending
some time about Nootka and visiting some parts of the

coast, Vancouver set out homewards in the middle of

October 1794. Several points were examined and sur

veyed on the west coast of America on the way south

wards, including Cape St Lucas, the southern point of

Lower California. After touching at Cocos Island and

making a somewhat careful examination of the Galapagos
Islands, Vancouver continued his voyage by way of Cape
Horn, finally entering the mouth of the Shannon on 13th

September 1795. He immediately set about the prepara
tion of the narrative of his voyage, but died at Petersham

in Surrey, 10th May 1798, before he had quite completed
his task. Under the care of his brother the narrative was

published in 1798 (3 vols. 4to), with a folio volume of

magnificent maps and plates.
Vancouver s work on the west and north-west coast of America

was of the highest character, and has formed the basis of all sub

sequent surveys. His zeal led him to take an active share in all

operations, and the hardships he thus suffered tended no doubt to

shorten his life. He was a man of great tact, humanity, generosity,
and uprightness of character.

Plate in. VANCOUVER ISLAND, which is included in the

territory of British Columbia, lies in a north-west and
south-east direction parallel with the coast. From Wash
ington Territory (U.S.) on the south it is separated by
Juan de Fuca Strait, which leads into the Gulf of Georgia
and Johnstone s Strait on the east of the island, Queen
Charlotte Sound entering this last from the north-west.

These channels vary from 5 to 80 miles in width. The
island extends from 48 20 to 51 N. lat. and from 123
to 128 30 W. long. Its length is about 250 miles and its

breadth varies from 10 to 70. The area is estimated at

from 12,000 to 1C,000 square miles; but the island has

never been completely surveyed. The coast-line generally
is precipitous. The west coast is much broken by bays
and fringed with numerous reefs and islands, which render

navigation somewhat dangerous. Barclay Sound on the

south-west, Nootka Sound behind Nootka Island on the

west, and Quatseenough Sound on the north-west send
branches into the heart of the island. The east coast is

much less broken, though the channel separating it from
the mainland is studded with islands. Vancouver generally
is mountainous, with peaks rising from 6000 to 9000 feet.

There are some level areas on the south-east coast, while

in the interior a few narrow well -watered valleys are

suitable for agriculture. Short streams run down both

coasts, and the island is dotted with lakes, Buttle and
Dickson in the centre, Cowichan in the south, and Niin-

kish in the north. The mountains, much broken, run

generally along the length of the island, the highest

peaks (estimated at 9000 feet) being south-east of Nootka

Sound, while farther to the north are Victoria Peak (7484

feet) and Mount Alston (6500 feet). To the south of

Buttle Lake, Mount Albert Edward rises to 6968 feet. The
mountains in the south of the island are generally lower.

The island is essentially a mountain range composed of

metamorphic and trappean rocks, fringed by a belt of

Carboniferous limestones and other sedimentary deposits.

Among the metamorphic and erupted rocks are gneiss and
killas or clayslate, permeated by quartz veins, quartz and
hornblende rocks, compact bituminous slate, highly crys
talline felspathic traps, and semi-crystalline concretionary
limestone. Among the sedimentary rocks are sandstones

and stratified limestones, fine and coarse grits, conglom
erates, and fossiliferous limestones, shales, &amp;lt;tc.,

associated

with seams of coal. The country is strewn with erratic

boulders and other marks of Glacial action. So far as is

known at present the chief mineral resource is coal, which
is worked in large quantities at Nanaimo on the east coast,

and in quality is reputed the best on the whole Pacific

coast. While limited areas in the south-east of the island

and in the inland valleys are well adapted to agriculture

(about 300,000 acres in all), and while farming is carried

on to some extent, the country is too mountainous ever to

develop agriculture on any large scale. The mountains

are, however, covered with forests, mainly the Douglas

pine, yielding splendid supplies of timber. These forests,

with its coal and its fisheries, may be regarded as the

chief resources of the island. The climate of Vancouver,

especially in the south, is wonderfully mild for the latitude,

as mild as that of Great Britain, with drier summers.

The mean temperature of December at Victoria, in the

south of the island, is about 38 Fahr., while that of July
is 53. A rainfall of 35 -87 inches in the year has been

recorded at Esquimault. In the northern parts and in the

west the climate gets much more severe, and there the

rainfall is greater than on the south and east coasts.

Cereals of all kinds, all fruits of the temperate zone, pulse,

and vegetables flourish on the patches suited to agricul

ture, while cattle and sheep can be easily reared in small

numbers. The population of the island in 1881 was 9991,
of whom 5925 lived in the city of Victoria. In 1887 the

population was estimated at 25,000 (19,000- whites and

Chinese, and 6000 Indians).

The capital of the island is VICTORIA (q.v.). Three and a half

miles to the west of Victoria is the town of Esquimault at the head
of Parry Bay. There has been a British Admiralty station here for

many years, the harbour having an average depth of from 6 to 8

fathoms. There are Government offices, two churches, a public

school, and various other buildings. The Canadian Government
has constructed a dry dock, 450 feet long, 26 feet deep, and 65 feet

wide at the entrance. The completion of the Canadian Pacific Rail

way renders Esquimault of increasing importance. Seventy-three
miles north of Victoria and connected with it by railway is the town

XXIV. 8
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of Xanaimo, the centre of tlie coal mining industry ;

the average

output of coal in the five years ending 1887 was 250,000 tons per
uniiuin. The mines employ about 1100 men. There are a good
harbour and wharves. The population in 1887 was estimated at

4000. There are smaller communities in the island, mainly in the

south corner. Sixty miles north-west of Nanaimo is Comox, the

chief centre of the lumber industry. On the mainland, opposite
Nanaimo, on a peninsula to the south of Burrard s Inlet, a city
named Vancouver has recently been formed (incorporated 1886) at

the terminus of the Canadian Pacific Railway.

History. Vancouver Island was discovered by Juan de Fuca in

1592. In 1778 Captain Cook roughly surveyed the coast, this work

being extended by Captain Vancouver, who surveyed the Strait of

Juan de Fuca and the Gulf of Georgia. The first settlement on the

island was made by the Hudson s Bay Company on the site of Victoria

in 1843. Six years later Vancouver Island was constituted a colony.
Its union with British Columbia was effected in 1866-.

VANDALS. The Vandals, one of the leading Teutonic

nations that overthrew the Roman empire, were of the Low
German stock and closely allied to the Goths. We first

hear of them in the time of Pliny and Tacitus as occupy
ing a district nearly corresponding to Brandenburg and
Pomerania. From thence, in the 2d century, they pressed
southwards to the confines of Bohemia, where they gave
their name to the mountains now called the Riesengebirge.
After a century of hostile and desultory operations against
the Roman empire, having been signally defeated by
Aurelian (271), they made peace with Rome, one of the

conditions being that they should supply 2000 fcederati
to the imperial army. Sixty years later they sustained a

great defeat from the Goths under their king Geberich,
after which they humbly sought and obtained permission
from Constantino to settle as Roman subjects within the

province of Pannonia. Here they remained seventy years,
and during this period they probably made some advances
in civilization and became Christians of the Arian type.
In 406, when the empire under Honorius was falling into

ruin, they crossed the Rhine and entered Gaul. Stilicho,
the chief adviser of Honorius, who was a man of Vandal

extraction, was accused by his enemies of having invited

them into the empire, but this is probably a groundless

calumny. In Gaul they fought a great battle with the

Franks, in which they were defeated with the loss of 2000

men, and their king Godigisclus was slain. In 409 his

son Gunderic led them across the Pyrenees. They appear
to have settled in Spain in two detachments. One, the

Asdingian Vandals, occupied Galicia, the other, the Sil-

ingian, Andalusia. Twenty years of bloody and purpose
less warfare with the armies of the empire and with their

fellow-barbarians, the Goths and the Suevi, followed. The

Silingian Vandals were well-nigh exterminated, but their

Asdingian brethren (with whom were now associated the

remains of a Turanian people, the Alans, who had been

utterly defeated by the Goths) marched across Spain and
took possession of Andalusia.

In 428 or 429 the whole nation set sail for Africa, upon
an invitation received by their king from Bonifacius, count

of Africa, who had fallen into disgrace with the court of

Ravenna. Gunderic was now dead and supreme power
was in the hands of his bastard brother, who is generally
known in history as Genseric, though the more correct form
of his name is Gaiseric. This man, short of stature and
with limping gait, but with a great natural capacity for

war and dominion, reckless of human life and unrestrained

by conscience or pity, was for fifty years the hero of the

Vandal race and the terror of Constantinople and Rome.
In the month of May 428

(?) he assembled all his people
on the shore of Andalusia, and numbering the males among
them from the graybeard down to the newborn infant

found them to amount to 80,000 souls. The passage was
effected in the ships of Bonifacius, who, however, soon re

turning to his old loyalty, besought his new allies to depart
from Africa. They, of course, refused, and Bonifacius

turned against them, too late, however, to repair the mis
chief which he had caused. Notwithstanding his opposi
tion the progress of the Vandals was rapid, and by May
430 only three cities of Roman Africa Carthage, Hippo,
and Cirta remained untaken. The long siege of Hippo
(May 430 to July 431), memorable for the last illness and
death of St Augustine, which occurred during its progress,
ended unsuccessfully for the Vandals. At length (30th
January 435) peace was made between the emperor Valen-
tinian III. and Genseric. The emperor was to retain Carth

age and the small but rich proconsular province in which
it was situated, while Hippo and the other six provinces
of Africa were abandoned to the Vandal. Genseric ob
served this treaty no longer than suited his purpose. On
the 19th of October 439, without any declaration of war,
he suddenly attacked Carthage and took it. The Vandal

occupation of this great city, the third among the cities

of the Roman empire, lasted for ninety-four years. Gen
seric seems to have counted the years of his sovereignty
from the date of its capture. Though most of the remain

ing years of Genseric s life were passed in war, plunder
rather than territorial conquest seems to have been the

object of his expeditions. He made, in fact, of Carthage
a pirate s stronghold, from whence he issued forth, like

the Barbary pirates of a later day, to attack, as he himself

said,
&quot; the dwellings of the men with whom God is

angry,&quot;

leaving the question who those men might be to the
decision of the elements. Almost alone among the Teutonic
invaders of the empire he set himself to form a powerful
fleet, and was probably for thirty years the leading mari
time power in the Mediterranean. Genseric s celebrated

expedition against Rome (455), undertaken in response to

the call of Eudoxia, widow of Valentinian, was only the

greatest of his marauding exploits. He took the city
without difficulty, and for fourteen days, in a calm and
business-like manner, emptied it of all its movable wealth.
The sacred vessels of the Jewish temple, brought to Rome
by Titus, are said to have been among the spoils carried to

Carthage by the conqueror. Eudoxia and her two daughters
were also carried into captivity. One of the princesses,

Eudocia, was married to Huneric, eldest son of Genseric
;

her mother and sister, after long and tedious negotiations,
were sent to Constantinople.

There does not seem to be in the story of the capture
of Rome by the Vandals any justification for the charge
of wilful and objectless destruction of public buildings
which is implied in the word &quot;

vandalism.&quot; It is probable
that this charge grew out of the fierce persecution which
was carried on by Genseric and his son against the Catholic

Christians, and which is the darkest stain on their charac

ters. This persecution is described with great vividness,
and no doubt with some exaggeration, by the nearly con

temporary Victor Vitensis. Churches were burned
; bishops

and priests were forced by cruel and revolting tortures to

reveal the hiding-places of the sacred vessels; the rich

provincials who were employed about the court, and who
still adhered to the Catholic faith, were racked and beaten,
and put to death. The bishops were almost universally

banished, and the congregations were forbidden to elect

their successors, so that the greater part of the churches

of Africa remained &quot;widowed&quot; for a whole generation.
In 475, at the very close of Genseric s life, by a treaty
concluded with the Eastern emperor, the bishops were

permitted to return. There was then a short lull in the

persecution ;
but on the death of Genseric (477) and the

accession of Huneric (a bitter Arian, made more rancorous

by the orthodoxy of his wife Eudocia) it broke out again
with greater violence than ever, the ferocity of Huneric

being more thoroughly stupid and brutal than the calcu

lating cruelty of his father.
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On the death of Huneric (484) he was succeeded by his

cousin Gunthamund, Genseric having established seniority

among his own descendants as the law of succession to his

throne. Gunthamund (484-496) and his brother Thrasa-

mund (496-523), though Arians, abated some of the rigour
of the persecution, and maintained the external credit of the

monarchy. Internally, however, it was rapidly declining, the

once chaste and hardy Vandals being demoralized by the

fervid climate of Africa and the sinful delights of their

new capital, and falling ever lower into sloth, effeminacy,
and vice. On the death of Thrasamund, Hilderic (523-

531), the son of Huneric and Eudocia, at length succeeded

to the throne. He adhered to the creed of his mother

rather than to that of his father; and, in spite of a solemn

oath sworn to his predecessor that he would not restore

the Catholic churches to their owners, he at once pro
ceeded to do so and to recall the bishops. Hilderic,

elderly, Catholic, and timid, was very unpopular with his

subjects, and after a reign of eight years he was thrust

into prison by his warlike cousin Gelimer (531-534).
The wrongs of Hilderic, a Catholic, and with the blood

of Theodosius in his veins, afforded to Justinian a long-
coveted pretext for overthrowing the Vandal dominion,
the latent weakness of which was probably known to the

statesmen of Constantinople. A great expedition under
the command of Belisarius (in whose train was the his

torian Procopius) sailed from the Bosphorus in June 533,
and after touching at Catana in Sicily finally reached

Africa in the beginning of September. Gelimer, who was

strangely ignorant of the plans of Justinian, had sent his

brother Tzazo with some of his best troops to quell a re

bellion in Sardinia (that island as well as the Balearic

Isles forming part of the Vandal dominions), and the land

ing of Belisarius was entirely unopposed. He marched

rapidly towards Carthage and on the 13th of September
was confronted by Gelimer at Ad Decimum, 10 miles from

Carthage. The battle did not reflect any great credit

either on Byzantine or Vandal generalship. It was in fact

a series of blunders on both sides, but Belisarius made the

fewest and victory remained with him. On the 14th

of September 533 the imperial general entered Carthage
and ate the feast prepared in Gelimer s palace for its lord.

Belisarius, however, was too late to save the life of Hilderic,
who had been slain by his rival s orders as soon as the

news came of the landing of the imperial army. Still

Gelimer with many of the Vandal warriors was at liberty.

On the return of Tzazo from Sardinia a force was collected

considerably larger than the imperial army, and Gelimer

met Belisarius in battle at a place about twenty miles from

Carthage, called Tricamarum (December 533). This battle

was far more stubbornly contested than that of Ad Deci

mum, but it ended in the utter rout of the Vandals and
the flight of Gelimer. He took refuge in a mountain
fortress called Pappua on the Numidian frontier, and there,

after enduring great hardships in the squalid dwellings
of the Moors, surrendered to his pursuers in March 534.

The well-known stories of his laughter when he was in

troduced to Belisarius, and his chant,
&quot; Vanitas vanitatum,&quot;

when he walked before the triumphal car of his conqueror

through the streets of Constantinople, probably point to an
intellect disordered by his reverses and hardships. The
A
7
andals who were carried captive to Constantinople were

enlisted in five squadrons of cavalry and sent to serve

against the Parthians under the title
&quot; Justiniani Vandali.&quot;

Four hundred escaped to Africa and took part in a mutiny
of the imperial troops which was with difficulty quelled

by Belisarius (536). After this the Vandals disappear
from history. The overthrow of their kingdom undoubtedly
rendered easier the spread of Saracen conquest along the

northern shore of Africa in the following century. In this

as in many other fields Justinian sowed that Mohammed
might reap.

Authorities. Procopius, De Bcllo Vandalico, a first-rate authority
for contemporary events, must be used with caution for those which

happened two or three generations before him. Consult especially
i. 5 for the land settlement of Genseric, and also Victor Vitensis
and Possidius ( Vita A ugustini) for the persecution of the Catholics.

The chroniclers Idatius, Prosper, Victor Tunnunensis supply some
facts. The Chronicon of Isidore adds little to our knowledge and
is absurdly wrong in its chronology. Of modern treatises that of

Papencordt (Gesch. d. Vandal. Herrschaft in Afrika] is the most

complete. Consult also Dahn (Kbnige der Germanen, part I.),

Gibbon (chaps, xxxiii. and xli. ), and Hodgkin (Italy and her In

vaders, vols. ii. and iii.
). (T. II.)

VAN DER HELST. See HELST.

VANDEVELDE, ADRIAN (1639-1672), animal and land

scape painter, a brother of William Vandevelde (see below),
the marine painter, was born at Amsterdam in 1639. He
was trained in the studio of Jan Wynants, the landscape

painter, where he made the acquaintance of Philip Wouwer-

man, who is believed to have aided him in his studies of

animals, and to have exercised a powerful and beneficial

influence upon his art. Having made exceptionally rapid

progress, he was soon employed by his master to introduce

figures into his landscape compositions, and he rendered a

similar service to Hobbema, Ruysdael, Verboom, and
other contemporary artists. His favourite subjects are

scenes of open pasture land, with sheep, cattle, and goats,
which he executed with admirable dexterity, with much

precision of touch and truth of draughtsmanship, and with

clear silvery colouring. He painted a few small but ex

cellent winter scenes with skaters, and several religious

subjects, such as the Descent from the Cross, for the

Iloman Catholic church in Amsterdam. In addition to his

paintings, of which nearly two hundred have been cata

logued, he executed about twenty etchings, several of

which appear from their dates to have been done in his

fourteenth year. They are simple but pleasing in tonality,
and are distinguished by great directness of method, and

by delicacy and certainty of touch. Adrian Vandevelde
died at Amsterdam in January 1672.

VANDEVELDE, WILLIAM (1633-1707), the younger,
marine painter, a son of William Vandevelde, the elder,

also a painter of sea-pieces, was born at Amsterdam in

1633. He was instructed by his father, and afterwards

by Simon de Vlieger, a marine painter of repute at the

time, and had achieved great celebrity by his art before

he came to London. In 1674 he was engaged by Charles

II., at a salary of 100, to aid his father in &quot;taking and

making draughts of
sea-fights,&quot; his part of the work being

to reproduce in colour the drawings of the elder Vandevelde.

He was also patronized by the duke of York and by
various members of the nobility. He died in London on

6th April 1707.

It seems probable that most of Vandevfilde s finest works were

executed before his residence in England, for they represent views

off the coast of Holland, .with Dutch shipping. His best produc
tions are delicate, spirited, and finished in handling, and correct

in the drawing of the vessels and their rigging. The numerous

figures are tellingly introduced, and the artist is successful in his

renderings of sea, whether in calm or storm. His later productions
are less carefully finished, and less pure and transparent in colour.

Vandevelde was a most prolific artist : in addition to his
paintings,

of which Smith catalogues about three hundred and thirty, he

executed an immense number of drawings, sketches, and studies,
which are prized by collectors.

VAN DIEMEN S LAND. See TASMANIA.
VAN DYCK, SIR ANTHONY (1599-1641), painter, was

born in Antwerp on 22d March 1599. Though the name
of Van Dyck is frequently met with in the list of Antwerp
painters, Anthony s pedigree cannot be traced beyond his

grandparents, who were silk mercers of some standing.
He was the seventh of twelve children of Francis Van

Dyck, an Antwerp tradesman in good circumstances, and
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not, as has been asserted, a painter on glass at Bois-le-Duc.

His mother, Maria Cupers, who died when he was scarcely

eight years of age, seems to have attained a certain degree
of excellence in art needlework. Of the boy s early educa

tion nothing is known. He was little over ten when he

was apprenticed to Henry Van Balen, the painter of many
delicate little pictures, also an occasional collaborator of

Rubens, and the master of Snyders. From a document
discovered some twenty years ago in the state paper office

at Brussels, relating to a lawsuit between a picture dealer

and an Antwerp churchman, which arose out of the sale,

in 1660, of a series of Apostles heads ascribed to Van

Dyck, it appears that, as far back as 1615, Van Dyck had
worked independently, Avith pupils of his own, and that

his pictures were greatly valued by artists and amateurs. 1

Before he was nineteen (February 1618) Van Dyck became
a full member of the Antwerp guild of painters ;

and
some idea of his ability at the time may be gained from
the excellent portraits of an old lady and gentleman,
ascribed till quite recently to Rubens, in the Dresden gallery

(Nos. 854 and 855). Dated 1618, they were originally
entered as works of Van Dyck, and, as Prof. &quot;Woermann

observes, are undoubtedly the same as those spoken of by
Mols in his MS. annotations on Walpole s Anecdotes, now
in the library at Brussels. But the same admiration

cannot be accorded to the earliest religious composition
known to have been painted by him Christ Falling under
the Cross, in St Paul s at Antwerp. This picture, of some
ten life-size figures, still preserved in the place for which
it was originally destined, distinctly proves that from the

outset of his career Van Dyck s power of conception was

vastly inferior to his refined taste as a portrait painter.
At first sight it would seem also that with him, as with

most other Flemish painters of the period, every concep
tion, whether sacred or profane, needed to be cast in the

mould of Rubens. It would be too much, however, to

assert that Van Dyck at this time stood under the guid
ance of that master

;
their association indeed does not

seem to have begun until 1619, and Bellori (1672), who

got his information from Sir Kenelm Digby, Van Dyck s

bosom friend, tells us that he was first employed in making
drawings (probably also chiaroscuros) for the use of the

great master s engravers, and that among works of the

kind one of the first was the Battle of the Amazons (1619).
In 1620 we know that Van Dyck was working with

Rubens, for on 20th March, in making arrangements with
the Antwerp Jesuits for the decoration of their church,
the great master is allowed to avail himself of his pupil s

assistance, and obtains for him the promise of a picture.
This proof of Van Dyck s personal reputation is fully con

firmed (17th July) by a correspondent of the earl of

Arundel, who speaks of Van Dyck as a young man of one
and twenty whose works are scarcely less esteemed than

those of his master, and adds that, his relations being

people of considerable wealth, he could hardly be expected
to leave his home. Van Dyck was, however, thus persuaded,
for on 28th November Sir Toby Mathew mentions the

artist s departure to Sir Dudley Carleton, adding that he
is in receipt of an annual pension of 100 from the king.
There is evidence of Van Dyck s presence in London till

the end of February 1621. He is first mentioned in the

order-books of the Exchequer on the 17th of that month
as receiving a reward of 100 &quot;for special service by him

performed for His Majesty,&quot; and on the 28th, &quot;Antonio

van Dyck, gent., His Majesties servant, is allowed to travaile

8 months, he havinge obtayneid his Maties leave in that

behalf, as was signified by the E. of Arundell.&quot; What
Van Dyck did in London is not known. Among his

1 Prof. Woermann has identified several of the Apostles heads here

spoken of with some paintings in the gallery at Dresden.

numerous paintings still preserved in English houses one

only is admitted as belonging to the period of this first

visit, a full-length portrait of James I. in the royal collec

tion. That he was at the time a portrait painter of the

rarest merit may easily be seen from his own likeness of

himself when still quite young and beardless, in the

National Gallery (London), in the Pinakothek at Munich,
and in the private collections of the duke of Grafton and
Sir Richard Wallace. In this last admirable specimen the

young painter has represented himself in the character of

Paris. Early paintings by Van Dyck are certainly not

scarce in British galleries ;
and at Duhvich there is his

admirable Samson and Delilah, wrongly ascribed to

Rubens.
Van Dyck is supposed to have profited by his leave of

absence to visit Paris and The Hague ;
but it is much

more probable that the eight months were spent in Ant

werp, where Rubens was greatly in need of his assistance

for the church of the Jesuits. After this Van Dyck most

probably returned to London and remained there till the

end of 1622, when his father died. The precise date of

his departure for Italy perhaps at the beginning and cer

tainly in the course of 1623 has not been ascertained.

But he is known to have left with Rubens a considerable

number of paintings, most of which have been identified

in Madrid, Berlin, Dresden, &c., and show that study, as

well as advice, had long since made the painter acquainted,

through Rubens, with those principles of picturesque ex

pression which he was now about to see exemplified so

splendidly in the works of the Venetian and Genoese
schools. His previous acquaintance with many excellent

examples of Titian, Tintoretto, and others in Rubens s own
collection can alone account for the remarkably glowing
tints of Van Dyck s earliest paintings. In fact, such
works as the Martyrdom of St Peter (Brussels), the Crown

ing with Thorns (Berlin), the Betrayal of Christ (Madrid
and Lord Methuen), St Martin Dividing his Cloak (Windsor
Castle), a magnificent production, generally ascribed to

Rubens, but easily identified through Van Dyck s admir
able sketch at Dorchester House, incontestably prove
that, in point of colouring, Venice at this moment stood

higher in his predilection than Antwerp.
It is unnecessary to dwell on a number of tales con

nected with Van Dyck s early life, all of which have on
closer examination proved to be apocryphal ;

but one story
has been too frequently told to be altogether ignored.
At the very outset of his Italian journey the inflammable

youth was captivated by the beauty of a country girl, and
for the love of her painted the altar-piece still to be seen

in the church at Saventhem near Brussels, in which he
himself is supposed to be represented on a grey horse,

given by Rubens to his pupil. It is now known, however,
that the picture was commissioned by a gentleman living
at Saventhem (to the charms of whose daughter Van Dyck
in reality seems not to have been altogether insensible),
and a closer study makes it almost certain that it was
executed after, not before, his Italian journey. On a re

duced scale, and with the omission of two or three figures,
the St Martin at Saventhem is a reproduction of the picture
at Windsor Castle.

No master from beyond the Alps ever took up a higher

position than Van Dyck among the most celebrated repre
sentatives of Italian art. Study, as a matter of course,
had been one of his principal objects. No doubt can be

entertained as to the great influence exerted by the works
of Titian and Paul Veronese in the development of his

genius ;
still the individuality of the painter remains a

striking feature of what may be termed his Italian works,

especially portraits. Their peculiar character seems to

originate even more in the stateliness of the personages



VAN D Y C K 61

lie was fortunate enough to have as sitters than in any
desire to follow individual predilection or prevailing
fashion. As in later years Van Dyck gives us a striking

picture of the higher classes in England, so at this stage
he makes us acquainted with Italian beauty and style ;

and at no other period is his talent more advantageously
shown than in some of the glorious portraits he painted
at Rome, at Florence, and above all at Genoa. At Rome
he resided with Cardinal Guido Bentivoglio, who had been

papal nuncio in Flanders from 1607 to 1617. For this

patron were painted several works of very great import
ance, the most renowned being the prelate s own portrait,
now in the Pitti Palace at Florence. Another work was
a Crucifixion, representing Christ dying on the cross with

uplifted eyes. Most probably the picture spoken of by
Bellori ought to be identified with the admirable edition

now in the gallery at Naples, catalogued as &quot;Scuola di

Van Dyck,&quot; unsurpassed by any of those at Antwerp,
Paris, Vienna, Rome, or elsewhere. Besides these he

painted religious subjects and portraits, several of which
are reckoned among his finest examples, such as the portrait
of Francis Duquesnoy, the famous sculptor, belonging to

the king of the Belgians, and those of Sir Robert Shirley
and his wife, in Persian attire, now at Petworth.

Bellori tells us of Van Dyck s prepossessing appearance,
of his elegance and distinction, altogether so different from
the habits of his compatriots in Rome, who formed a jovial

&quot;gang,&quot;
as they termed their association. Van Dyck seems

to have kept out of their way, and incurred in consequence
such annoyance as made his stay in Rome much shorter

than it would otherwise have been. In the company of

Lady Arundel, who tried to persuade him to return to

England, he travelled to Turin, and perhaps produced
some of the paintings now in the royal gallery there, such
as the spirited portrait of Thomas of Savoy on his splendid
black charger. But he was eager to reach Genoa, where
Rubens had worked with great success some twenty years
before, and where his Antwerp friends, Luke and Cornelis

de Wael, for many years resident in Italy, now were. Van
Dyck remained their guest for several months, and their

portraits, now in the Pinacoteca Capitolina at Rome (en
graved by W. Hollar from the monochrome at Cassel), may
be supposed to have been one of his first Genoese pro
ductions. Though several of the palaces of the

&quot;superb&quot;

city no longer retain their treasures, and among the speci
mens of Van Dyck s genius still left too many have been

greatly injured by cleaning and retouching, Genoa can still

boast of a good number of his most attractive productions,

portraits of the beautiful ladies and haughty cavaliers of

the noble houses of Doria, Brignole Sale, Pallavicini, Balbi,

Cattaneo, Spinola, Lommelini, and Grimaldi. It would

scarcely be possible to speak too highly of such works as

the portrait of the lady in white satin and the Durazzo
children at the Durazzo Palace, the Balbi children at

Panshanger, the Marchesa Balbi at Dorchester House, the

equally beautiful portraits of the Lommelini and of the

knight in black armour, buff jacket, and boots in the

national gallery at Edinburgh, or the Marchesa Brignole
Sala at Warwick Castle. Van Dyck s

&quot; Genoese manner &quot;

is a current expression, and indeed his Genoese portraits
are remarkable for their richness of tonality and what

might be called royal splendour, perhaps never before at

tained in works of the kind. This we may suppose to

have had its origin, not only in his recent study of Titian

{Van Dyck having, it is said, first spent some time at

A enice), but also in decorative necessities, the size of the

palatial galleries and the rich hues of the Genoese velvets,
on which these portraits were to find their place, obliging
the painter to find a most uncommon strength of contrast.

It must also be acknowledged that the beauty and distinc

tion of Van Dyck s models are greatly enhanced by a

splendour of costume entirely different from the dulness
then prevalent almost everywhere else. In Italy, more
over, he found the reality of those gorgeous backgrounds,

flowing draperies, beautiful gardens, ornamental pillars,
marble terraces and balustrades, which elsewhere must
be regarded as fictions merely. Here, finally, he was for

the first time called upon to paint some of his grandest
equestrian portraits, and the often-recurring grey steed

with flowing mane (an admirable study of which belongs
to Lord Brownlow) was first employed for the portrait of

Antonio Giulio Brignole (still at Genoa) and for another

picture which we may suppose to represent the same per
sonage at Stafford House. As with Rubens, Titian seems
to have been paramount in Van Dyck s regard. Copies
in great number we know he possessed of the master s

best works, and several little sketches in the British

Museum bear proof of his devout study of the great
Venetian. Some of Van Dyck s earlier paintings, religious
and mythological, the Tribute Money (Brignole Palace),

Holy Family (Turin), Virgin and Saints (Louvre), Virgin

(Grosvenor House), Martyrdom of St Lawrence (S. Maria
dell Orto, Venice), Bacchanal (Lord Belper), engraved at

Genoa as early as 1628, St Sebastian (Edinburgh), are

certainly Titianesque in the extreme. Still the master s

individuality is not obliterated, and the gallery at Parma
has a Virgin with the Infant Asleep which may be termed
a marvel of realistic simplicity.
Van Dyck is said to have sailed from Genoa to Palermo

and there to have painted several persons of rank, includ

ing the viceroy, Emmanuel Philibert of Savoy. While
in Sicily he became acquainted with the painter Sofonisba

Anguisciola (or Angussola), who was then over ninety

years of age and blind
;
and he was wont to say he had

received more valuable information from a blind woman
than from many a seeing man. No important works of

Van Dyck are now to be found in Sicily. Bellori tells

us that a plague broke out and compelled him to leave

abruptly, taking with him an unfinished picture of St

Rosalia, destined for a confraternity of that name, and
which was completed in Genoa. The composition was

repeated in Antwerp for the Bachelors Brotherhood, a

picture now in Vienna. Van Dyck most probably re

mained in Genoa till 1627, and here in all likelihood he

met and painted the sculptor George Petel, whose portrait
is now in Munich, and who was frequently employed by
Rubens

;
the De Jodes, father and son, the celebrated en

gravers, who are represented together in a masterly por
trait in the Capitol at Rome, the companion picture to the

brothers De Wael; and Nicholas Laniere, musician-in-chief

to Charles I., a painting spoken of in Van der Dort s cata

logue as &quot;done beyond the seas.&quot; Laniere was in Italy

precisely at this time and it was through his portrait (now
at Windsor Castle), Walpole assures us, that Van Dyck
attracted the notice of Charles I.

Embarking for Marseilles, Van Dyck is said to have

stopped at Aix with Peiresc, the famous scholar and friend

of Rubens, and thence to have gone to Paris, where most

probably he painted the beautiful portrait of Langlois the

print-seller (belonging to Mr W. Garnett), a work still influ

enced by Italian reminiscences, and had the opportunity
of meeting Callot, Simon Vouet, and Dupuy, the king s

librarian, all of whose portraits were engraved from his

drawings in Antwerp. According to some authors, he also

worked in Holland before returning to his native town
;

but the supposition rests entirely on two portraits in the

museum at The Hague, dated 1627 and 1628, and repre

senting a lady arid gentleman, Avith the Sheffield arms.

The lady is easily identified by a well-known print by
Clouwet as Anne Wake. The Wake family resided in
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Antwerp, and both portraits may have been painted there.

There is no recorded proof of Van Dyck s return to Ant

werp before 6th March 1628. One of his sisters had died

in a convent the year before, and he now made a will in

favour of Susan and Isabella, two other sisters, also nuns.

That Van Dyck was in Antwerp on 18th May is proved

by a letter from Lord Carlisle to Buckingham (Sainsbury,

CIIL), but it is stated in Bullart s Academic, published in

1682, that he returned again to London in 1629, without,

however, attracting the king s attention. It is very likely

that Lady Arundel s endeavours to get him back to Eng
land were now successful, and that the beautiful portrait
of Lord Thomas, at Stafford House, belongs to this period.

Great as may have been the strength of Italian re

miniscence, from the moment Van Dyck again trod Flemish

soil the influence of Rubens became predominant, and we
can scarcely doubt that a competition speedily arose be

tween master and pupil. At this period churches and
convents were numerous and richly endowed

;
and the

number of pictures, stained glass windows, and elaborate

carvings in Belgian churches before the French conquest
was enormous. Hardly fifty years had elapsed since these

buildings had been stripped of their artistic treasures, and
the devout were now eager once more to adorn them
with productions of the greatest painters. Hence Van

Dyck s share could be very copious without in any degree

interfering with the vast undertakings assigned to Rubens.
The latter was also absent for many months in 1629 and

1630, so that Van Dyck was for a time the first master in

the Netherlands. Among the earliest works after his

return to Antwerp we find the Crucifixion, given to the

Dominican nuns, in accordance with the wish expressed

by the painter s dying father, and now in the Antwerp
museum. The figures are life-size, and at the foot of the

cross, besides a weeping angel, are St Catherine of Siena

and St Dominic. Neither in type nor in general effect

does it suggest the master s immediately preceding works.

As a new feature we observe a kind of elegance, not

entirely free from mannerism, which is often conspicuous
with Van Dyck even when the technical excellence com
mands our warmest admiration. Inspiration, as Waagen
observes, was far more limited with Van Dyck than with

Rubens. His truly delicate nature led him to restrain his

conceptions within the bounds of an academic evenness,

generally more pleasing to the uninitiated than the strength
of expression which sometimes imparts a sort of violence

to the works of Rubens. To Van Dyck s second more

justly speaking third manner belong some of his best

religious works. The Crucifixion in the cathedral at

Mechlin is termed by Sir Joshua Reynolds one of the

finest pictures in the world. Other Crucifixions are in St

Michael s at Ghent (sketches in Lord Brownlow s collection

and the Brussels museum) and in the church at Termonde.
Still finer are the two works painted for the Antwerp
Jesuits and now at Vienna, the Blessed Herman Joseph
Kneeling before the Virgin and St Rosalia Crowned by the

Infant Saviour. To this period likewise belong the cele

brated Elevation of the Cross at Courtrai and the St

Augustine in Ecstasy, in the church of the Jesuits at

Antwerp ;
the general effect of this last, it must be ac

knowledged with Reynolds, is inferior to the beautiful

engraving by De Jode, and also to the earl of North-
brook s magnificent sketch. At Dulwich we find the first

idea of the composition, with many interesting differences.

It may be a matter of individual preference to pronounce
Van Dyck s Flemish portraits superior to those of an
earlier period ;

but nobody can fail to admit that, tech

nically speaking, they indicate a further step towards per
fection. The darkness of the Genoese portraits has
vanished

;
broad daylight now freely illuminates the

model, and such works as the portraits of Cornelius Van
der Geest (National Gallery, London) and Ambrogio Spinola

(Rev. W. H. Wayne) are perhaps as close to material ex

cellence as any painting could be. The full-length like

nesses of Philip Le Roy (1630) and his wife (1631) (at
Manchester House) and of Mary Louisa of Tassis (Prince
Liechtenstein, Vienna) are not only the finest examples of

the master s talent, but deserve to rank among the most
beautiful portraits ever painted. The Snyders at Castle

Howard is regarded by Waagen as not inferior to the

most celebrated Raphaels, Titians, or Holbeins
;
and of

almost equal excellence are the Wife of Colin de Nole
in the Munich gallery, the Lady and her Daughter at the

Louvre, and the Lady in Black at Cassel.

Rapidly rising to honour and wealth, Van Dyck shared

with Rubens the official title of court painter, and his

numerous portraits of the Infanta in her monastic garb
(Paris, Vienna, Turin, Parma, &amp;lt;tc.)

bear testimony to the

great favour in which he stood with her. When Mary
de Medici, after her flight from France, took up her re

sidence in Brussels (1631), she honoured Van Dyck, as

well as Rubens, with repeated visits, and several times

called upon him to paint her likeness, as well as those of

Gaston of Orleans and his wife Margaret of Lorraine, and
several of the personages of their court. From Gerbier s

letters we learn that Van Dyck at this time was con

templating another journey to England, and was very
anxious to be commissioned by the infanta and the queen
of France to take over their portraits as presents for the

king and royal family. He soon travelled to The Hague
to paint the prince and princess of Orange and their son.

Quite at the beginning of 1632 Constantine Huygens,
who was then living at The Hague, inscribes in his diary,
&quot;

Pingor a Van Dyckio.&quot; When, towards the end of

March, Van Dyck sailed for England, he took all these

portraits with him, as we learn from an account of the 8th

of August 1632 (Carpenter s Pictorial Notices). Dutch
authors speak of a visit paid by Van Dyck to Frans Hals
at Haarlem, and of a portrait of the latter through which
the Antwerp master was at once recognized by his Dutch

colleague. An engraving of a portrait of Hals after Van

Dyck seems to confirm the story.
In undertaking this new journey to London, Van Dyck

was assured of success, for Gerbier s letters show that the

king had personally desired his presence. As early as

March 1629 Endymion Porter, one of the gentlemen of

the king s bedchamber, had been commissioned to order

a picture from Van Dyck, Rinaldo and Armida. The

composition is well known through De Balliu s first-rate

engraving, and the canvas, now belonging to the duke of

Newcastle, may be looked upon as one of the master s

finest creations. Rubens was in London at the time the

picture arrived, and to him wre may in a great measure
attribute the realization of Van Dyck s plans and the ex

ceptional favours bestowed upon him almost from the day
of his arrival in London. Besides the title of painter in

ordinary, and the grant of an annual pension of 200, he

received the honour of knighthood after a residence of less

than three months at court (5th July 1632). Van Dyck
rapidly achieved popularity among the higher classes, and,

as Walpole says, his works are so frequent in England
that to most Englishmen it is difficult to avoid thinking
of him as their countryman.

His refined nature is strikingly illustrated in his ad

mirable interpretation of English beauty and style. And,
if Van Dyck be compared to Mytens and Cornelius Janssen,

the most distinguished painters employed by the English
court immediately before him, few artists, whether in Eng
land or elsewhere, have more richly endowed their models

with distinction of feature and elegance in bearing. To
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him may be applied what Opie says of Titian,
&quot; that he

combines resemblance with dignity, costume with taste,

and art with
simplicity.&quot; We are particularly struck with

the thorough and immediate identification of his talent

with local tastes and exigencies. Charles I. and Henrietta

Maria, although pictured by several other painters, are

known to posterity exclusively through Van Dyck, not

from a greater closeness of resemblance to the original,

but from a particular power of expression and bearing,

which, once seen, it is impossible to forget. Lodged at the

expense of the crown, with a summer residence at Eltham

Palace, Van Dyck was frequently honoured with the visits

of the king at his studio at Blackfriars. Portraits now
followed each other with a rapidity scarcely credible to

those unacquainted with the artist s method. In fact, his

mode of living and his love of pleasure sufficiently explain
his great need of money. During the first year of his

presence in England he painted the king and queen a

dozen times. The first of these noble portraits is the

admirable full length of Charles I., with the queen and
their two eldest children, at Windsor Castle. The style
he adopted in England is generally termed his third manner;
we might better say his fourth, as he already had a very

particular style before he set out on his Italian journey.
l)e Piles gives us some account of Van Dyck s methods at

this period of his career. He began with a small sketch

on grey paper with black and white chalks, or a mono
chrome in oils. This study was passed on to assistants in

order to be copied on the required scale. When the

clothes were sufficiently advanced by the pupils from those

sent by the model, as well as the background and acces

sories, the master was enabled in a few sittings of an hour
each to complete the work. Van Dyck excelled in paint

ing the hands
;
he is said to have kept special models for

this part of his work. It need hardly be said that a system
of this kind, although employed by Rubens for his larger

creations, was exceedingly ill adapted to portrait painting.
In Van Dyck s later productions we too often detect marks
of haste, as if the pencil were becoming a mere implement
of trade.

Nearly the whole of 1634 and 1635 were spent by Van
Dyck in the Netherlands. 1 The archduchess died on 1st

December 1633, and Van Dyck naturally wished to get
his official title renewed by her successor, Ferdinand of

Austria, brother of Philip IV. That Van Dyck s residence

in Antwerp was only to be temporary is shown by the

power given to his sister Susan for the administration of

his affairs in Belgium (14th April 1634). On the arrival

of the new governor Van Dyck was immediately called

upon to paint his likeness, a picture now in the Madrid

gallery, where the same personage is also represented by
Rubens and Velazquez. Several other portraits of Fer

dinand, either in his cardinal s robes or in military dress,

by Van Dyck, occur elsewhere. One on horseback was
exhibited at the Grosvenor Gallery, London, in 1887 as

the duke of Alva (the property of Mr S. Kynaston Main-

waring). Van Dyck was greatly in demand at this time,
and his prices were correspondingly high, as the Antwerp
municipality found when they asked for a portrait of the

late infanta to decorate one of the triumphal arches for

the reception of the new governor. The most important
of Van Dyck s works, at any rate as a portrait painter,

belong to this period. The picture representing in life

size the members of the Brussels corporation, which was

destroyed by fire during the siege of 1695, is spoken of

with intense admiration by several writers. Bullart, for

instance, is very enthusiastic about its fine colour and life

like qualities. Among the religious paintings of undis-
1 It is not generally known that his brother, an Antwerp priest,

had been called over by the queen to act as her chaplain.

puted excellence belonging to the same period are the

Adoration of the Shepherds in the church at Termonde,
and the Deposition, where the body of Christ rests upon
the lap of the Virgin, in the Antwerp museum. Among
the portraits are the admirable full length of Scaglia, the

king s frequent agent in the Netherlands (at Dorchester
House

;
a replica in the museum at Antwerp), the eques

trian portrait of Albert of Arenberg (Arenberg Palace at

Brussels), and a portrait of the same nobleman on foot, in

the black velvet Spanish dress with golden chamberlain s

key (long said to be Rubens) at Althorpe, the full length
of Helena Fourment, Rubens s second wife (at St Peters

burg), the beautiful duchess of Havre, Mary Clara de Croy,

signed and dated 1634 (Mr Ayscough Fawkes), and other

members of the same family (at Munich), Thomas of Savoy
(at Berlin), an admirable half length of a lady in black

(in the Belvedere at Vienna), and above all the grandiose

picture in which John of Nassau is represented at full

length, with his wife and children (at Panshanger). Several

portraits of Brussels and Antwerp magistrates must also

be mentioned, the most important being John Van Mer-

straeten, a Brussels lawyer (at Cassel).
After being chosen honorary president of the Antwerp

guild of St Luke, Van Dyck returned to London before

the end of 1635. In spite of the vast number of his later

portraits, some of them deserve to be ranked among the

most celebrated of his productions. The royal children in

the gallery at Turin (1635), the portraits of Charles I. in

the Louvre and in the National Gallery, London, the picture
of the Pembroke family at Wilton House, Sir George and
Sir Francis Villiers, and the earls of Bristol and Bedford,
at Althorpe, as well as those of Francis Russell, fourth

earl of Bedford, and Anne Carr, his consort, at Woburn

Abbey (1636), all belong to the years immediately follow

ing the master s return from the Netherlands.

He now married Lady Mary Ruthven, daughter of Sir

Patrick Ruthven and grand-daughter of the earl of Gowrie.

There are several portraits of her by her husband, the most

important being in the Munich gallery, in which she is

represented in white satin, playing on the violoncello. She
is also said to figure as the Virgin in a picture belonging
to Lord Lyttelton. There is a capital engraving of her

by Bolswert. In another picture, said to be Mary Ruthven

(belonging to Mr J. C. Herford), an exceedingly handsome

lady is represented as Herminia Putting on Clarincla s

Armour. There can be no doubt as to the model having
been Margaret Lemon, a celebrated beauty, whose portrait
was engraved by W. Hollar and J. Morin and painted by
Van Dyck at Hampton Court. &quot; She was,&quot; says M. Law,
in his excellent catalogue of this gallery, &quot;the most beauti

ful and celebrated, though far from being the only mistress

of Van Dyck. The great artist, in fact, loved beauty in

every form, and found the seduction of female charms

altogether irresistible. She lived with him at his house

at Blackfriars.&quot; The precise date of Van Dyck s marriage
has not been ascertained. It was probably towards the

end of 1639. The union is said to have been promoted

by the artist s friends in order to save him from the con

sequence of his pernicious way of living. Margaret Lemon
resented the event most cruelly, and tried to maim Van

Dyck s right hand.

Van Dyck found few occasions in England to paint any

thing but portraits. He seems to have been decidedly
underrated by the king and queen as an imaginative painter.

At the very time of his employment on the beautiful por
traits of Henrietta Maria, destined to serve as models for

Bernini s bust, Gerbier was secretly negotiating with

Jordaens, by order of Charles, for the decoration of the

queen s apartments at Greenwich (1639). There exists

at Belvoir Castle a sketch by Van Dyck representing a
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procession of the knights of the Garter, a really grandiose

composition, engraved by Cooper. We know from Bellori

that Van Dyck had suggested through his friend Sir

Kenelm Digby, for the banqueting room at Whitehall, a

series of decorations illustrating the history of the order

of the Garter, and that the king had been much pleased
with the idea. The plan, however, failed through the ex

cessively high price asked by the painter, and perhaps also

because the king had thought of having the work done
in tapestry. Van Dyck s pension was five years in arrear,

and, instead of 560, he received finally, besides his pen
sion, only 200.

When the news of Rubens s death reached London

(June 1640) Van Dyck contemplated a return to his

native country, and a letter from Ferdinand of Austria to

Philip IV. speaks of his intended journey to Antwerp on
St Luke s Day (18th October). Rubens had left unfinished

a series of paintings commanded by the king of Spain, and
from correspondence published by Professor Justi we learn

that Van Dyck had been thought of to give them the

finishing touch. But he absolutely refused to finish them.

It was then agreed that he should paint an independent
canvas destined to complete the series. Van Dyck was

delighted with this order, and Ferdinand tells his brother

that he returned to London in great haste &quot;to make pre

parations for his change of residence
; possibly,&quot; adds the

letter, &quot;he may still change his mind, for he is stark mad.&quot;

Whether Van Dyck found it possible to work during his

short stay in the Netherlands is a matter of doubt. In

the museum at The Hague are six medallion portraits
of Constantino Huygens and his children, dated 164-0.

They have till lately been ascribed to Van Dyck, but are

now said to be by Adrian Hannemann, a Dutchman, and
one of his ablest assistants. In any case they are of small

importance. Most authors suppose that Van Dyck s prin

cipal object in travelling to the Continent was to be en
trusted with the decoration of one of the galleries of the

Louvre. There may be some truth in this, for Mariette

speaks of a letter he saw, written by Claude Vignon, the

French painter, in January 1641, asking Langlois for an
introduction to Van Dyck, who was then in Paris. Unfor

tunately the great painter was thwarted in his aspirations.
His health was beginning to fail. After his return to

London he was frequently obliged to interrupt his work
;

and a letter written (13th August) from Ptichmond by Lady
Anne Roxburgh to Baron W. van Brederode at The Hague
states that the portraits of the Princess Mary had been

greatly delayed through Van Dyck s illness, and that the

prince s (William II. of Orange) would be ready in eight

days. &quot;As Van Dyck intends leaving England in the

course of ten or twelve days at latest,&quot; she adds, &quot;he will

take the paintings himself to the princess of Orange.&quot; These

portraits, now in the museum at Amsterdam, are the last

Van Dyck painted in England. They are considered to be
inferior

;
and the last edition of the catalogue terms them

copies. But of works dated 1639 the portrait of Lady
Pembroke, in the gallery at Darmstadt, is a really fine

specimen ;
and to the same year belongs a full-length por

trait of Arthur Goodwin at Chatsworth. The twin portrait
of Thomas Carew and Thomas Killigrew, in the royal collec

tion, dated 1638, is certainly most delicate, but very weak
in tone and slight in handling. Van Dyck sailed in Septem
ber, and probably spent some time with his Antwerp friends.
In October he reached Paris, and succeeded in obtaining
some important work, when, on 16th November, he was
compelled to resign his commissions on account of the state
of his health. Scarcely three weeks later (9th December
1641) he died at his residence at Blackfriars. Van Dyck
was buried in old St Paul s, where a Latin inscription was
placed on his tomb by Charles I.

An elegy in Cowley s Miscellanies speaks, not only of the painter s

talent, but of his amiable disposition. We may perhaps point to
the coincidence that a Mrs Cowley is in Van Dyck s will (of 1st

December) named guardian of his child, Justiniana Anna, born only
eight days before her father s death. The painter had in the Nether
lands an illegitimate daughter, Maria Theresia, who was entrusted
to his sister, and to whom he bequeathed 4000. The name of her
mother is not known. Not long after her husband s death Lady
Van Dyck became the second wife of Sir Richard Pryse of Gogerddan
in Cardiganshire. She was dead in 1645. Justiniana Van Dyck,
who was married when scarcely twelve years old to Sir John Stepney
of Prendergast, was also something of an artist : she painted a

Crucifixion, with four angels receiving Christ s blood in chalices.

A similar subject had been painted by Van Dyck, as Bellori tells

us, for the duke of Northumberland. After the Restoration a pension
of 200 for. life was granted to Justiniana Van Dyck, who dice]

before 1690.

Van Dyck is one of the most brilliant figures in the history of

art. That he should, in the same subjects chosen by Rubens, have
attained the same degree of expression was scarcely possible. Rubens
was exceptional precisely through the sweep and power of his ima
gination ;

but Van Dyck, applying the same principles to portrait

painting, was no less exceptional. Titian, Raphael, Rembrandt,
Velazquez, and Frans Hals are not, on the whole, superior to him
in this branch. They often delight us with their technical excel
lence or penetrating study of individuality, but their conception
remains entirely different from that of Van Dyck. With him as

with Rubens physiognomical interpretation is so intimately con
nected with picturesque necessity that his portraits scarcely ever
fail to leave an indelible impression on the mind. Burnet observes
that with Van Dyck the union of the figure and the background
seems to have been a principle, not only in respect of light and
shade, but also of colour. Thus the shapes of his lights are ex
tended or doubled by means of a curtain in the background, &c.

Hence Van Dyck, quite unlike the Dutch, is not what may be
termed an intimate portraitist. In his eyes a prince, a warrior, a

statesman, an artist belong to the world and to posterity, and in
the realization of this idea he attains a degree of excellence seldom
if ever attained before him. His works may be found lacking in

solidity or displaying an unnecessary amount of motion in attitude,
but these defects are easily compensated by a sense of proportion,
an elegance in outline, a variety of conception united in his best
works to the most able technic.

Properly speaking, Van Dyck cannot be said to have formed a

school. He was followed to London by some of his earlier colla

borators, and there soon met a considerable number of others. Jan
van Reyn, David Beek, Adrian Hannemann, Mathew Merian, John
Bockhorst (Lang Jan), Remy van Leemput, and Peter Thys were
foremost among foreigners, Henry Stone and William Dobson

among Englishmen. To their assistance the master owed much
;

but they are also responsible for the vast number of constantly-
recurring copies which go by his name. It often requires a very
discriminating eye to distinguish some of these copies from the

original paintings. Nevertheless after Van Dyck s death many of

his coadjutors produced works of undeniable merit. No school

more strikingly reflects the influence of Van Dyck than the British

school. Stone and Dobson were, properly speaking, the most for

tunate of his contiuuators ; and there is little doubt that such
masters as Reynolds, Gainsborough, Lawrence, and Raeburn owe a

large measure of their superiority to their study of his works.

Though Van Dyck s reputation greatly suffered through the
numerous copies he allowed his pupils to take from his works,
the case is otherwise with engraving : Vorsterman, Pontius, Peter
de Jode, P. Balliu, and S. Bolswert were seldom more fortunate
than when under his guidance. De Jode s St Augustine, Bolswert s

Ecce Homo and Crucifixion, Vorsterman s Deposition, and especially
Pontius s Herman Joseph rank among the masterpieces of the art

of engraving. Van Dyck was himself an incomparable etcher, and
with the needle arrived at a degree of excellence scarcely inferior

to that exhibited in his paintings. Such prints as the portraits of

Vorsterman, John de Wael, Snyders, Josse de Momper, Adarn van

Noort, and above all his own effigy, bear witness to his prodigious
knowledge of design. Print collectors pay extravagant prices for a

first proof taken from the plates engraved by Van Dyck himself.

Mr Sackville Bale s copy of the portrait of Wawerius fetched 600.

Van Dyck also employed some of the best engravers of his time
for the production of a gallery of illustrious heads, men and women,
of different countries. Whether all were taken from life is ques
tionable. Gustavus Adolphus and Wallenstein he can hardly have
met. Dn Breucq, the architect, he never knew. But all the
sketches and drawings were done by himself, and are often met
with in public and private galleries. The engravings are some
times very beautiful and in their first states very rare. Published

successively by Martin van der Enden, Giles Hendrickx, and John

Meyssens, the collection originally consisted of sixteen warriors

and statesmen, twelve scholars, and fifty-two artists. Hendrickx
raised the number to ninety-nine, and used as a frontispiece the
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portrait of Van Dyck, with the following inscription : Iconcs

principum, virorum ductorum, etc., etc., nume.ro centum ab Antonio

l

rnn Dyck jrictorr. ad vivum expresses ciusq. sumtibus eeri incisse,,

1645. Seventeen editions were published, the last in 1759, with

] 24 plates. Many of the plates are now the property of the French

Government, and belong to the Chalcographie Nationale in Paris.

Literature. See \V. Hookham Carpenter, Pictorial Notices, consisting of a
Memoir of Sir Anthony Van Dyck, with a descriptive catalogue of the etchings cie-

futcd bi/ him (London, 1844) ;
John Smith, A Catalogue Raisonne of the Works of

the most Eminent Dutch, Flemish, and French Painters, part iii. (London, 1841) ;

J. (iuilt rey, Antoine V/in Dyck, so Vie et son (Euvre (Paris, 1882); A. Michiels,
Ant. Van Dyck et ses Eleves (Paris, 1881); Ign. von Szwykowski, A. Van Dyck x

lliUnisse bekannter Personen (Leipsic, 1808); Fr. Wibiral, L lconographie d A.

Van Dyck d apres Us Hecherches d. H. Weber (Leipsic, 1877); Carl Leinoke, A.

Van Dyck (in Robert Dolnne s Kunst und Kiinstler, vol. i., Leipsic, 1877); Alfr.

Woltmann and K. Woennann, Gesch. dcr Malerei, vol. iii. (Leipsic, 1886) ;
Max

Kooses, CleschiedenisderAntuv.rpscheSchilderschool (Ghent, 1879); F. J. Van den

Hranden, Gesch. der Antw. Sehihlerschool (Antwerp, 1883); Percy Kendall Head,
Van Dyck (London, 1887); F. G. Stephens, Catalogue of the Exhibition of the

Works of Sir A. Van Dyck (London, 1887). (II. H.)

VANE, Sm HENRY (1612-1662), the younger, was the

son of Sir Henry Vane and Frances Darcy. His father, of

an ancient family in Durham, was secretary of state and

comptroller of the household under Charles I. Henry was
born in 1612 at Hadlow in Kent

;
and after an education

at Westminster, where he was noted for his high and

reckless spirits, and at Magdalen, Oxford, where he neither

matriculated nor took his degree, he was sent to France

and Geneva. Here he no doubt acquired the strongly
Puritan views for which he had been prepared by a re

markable change of mind when quite a boy. In spite of

the personal efforts of Laud, who made the attempt at

the king s request, lie refused to give them up, and fell

especially under the influence of Pym. In 1635 he emi

grated to Massachusetts, where he was elected governor in

1636, though only twenty-four years of age. After two

years of office, during which he showed striking adminis

trative ability, he was defeated by Winthrop, the former

governor, chiefly on account of the protection he had

given to Mrs Hutchinson in the religious controversies

which she raised.

Vane returned to England in August 1637. Being
elected to the Short Parliament for Kingston-upon-Hull,
he speedily became a leader of the Independents and a

marked man. In order to secure him for the court he

was made joint-treasurer of the navy with Sir W. Russell,

and was knighted. In November 1640 he was again
elected for Hull to the Long Parliament. Accidentally

finding among his father s papers some notes of Strafford s

advice to the king after the dissolution of the Short

Parliament, in which Strafford justified the use of force,

lie handed them to Pym, and on 10th April 1641 was
examined upon them by the House

;
this disclosure was

largely instrumental in bringing about Strafford s down
fall. He carried up the impeachment of Laud from the

Commons, was a strong supporter, when on the com
mittee of religion, of the &quot; Root and Branch &quot;

bill, and in

June 1641 put forward a scheme of church government
by which commissioners, half lay and half cleric, were to

assume ecclesiastical jurisdiction in each diocese. He
was, in fact, foremost in all the doings of the Long
Parliament. When war broke out he surrendered his

office of treasurer of the navy, but was replaced in it by
the Parliament. Hereupon he gave a rare example of dis

interestedness by relinquishing all the profits of the office,

stated at 30,000 a year, stipulating only that 1000
should be paid to a deputy. In August 1642 he was on

the committee of defence. In 1643 he was the leading
man among the commissioners sent to treat for a league
with the Scots. Vane, who was bitterly opposed to the

tyranny of the Presbyterian system, was successful in two

important points. The aim of the Scots was chiefly the

propagation of their discipline in England and Wales, and
for this they wanted only a &quot;covenant.&quot; The English
desired a political

&quot;

league.&quot;
Vane succeeded in getting

the bond termed the Solemn League and Covenant,

and further in substituting the expression
&quot;

according to

the ivord of God and the example of the best Reformed
churches &quot;for the latter phrase alone. In the Westminster

Assembly, too, he joined Cromwell in insisting upon full

religious liberty, and in opposing the view that the taking
of the Covenant should be necessary for ordination. In
1644 he was charged by Essex with holding communica
tion with the court, but explained that he had done so in

order to acquire information of the Royalist plans, and was

fully acquitted by the House of Lords. He was on the

committee of two kingdoms, and was engaged in the

negotiations with Charles at Uxbridge in 1645. He was,
with Cromwell, a prime mover in the Self-Denying Ordin
ance and the New Model, and it was he who suggested the

filling up of the vacant seats in parliament. His views
of government at this time and throughout his life may
be best studied in an important paper, the People s Case

Stated, written shortly before his death. &quot;The power
which is directive, and states and ascertains the morality
of the rule of obedience, is in the hand of God

;
but the

original, from whence all just power arises, which is

magistratical and coercitive, is from the will or free gift
of the people, who may either keep the power in them
selves or give up their subjection and will in the hand of

another.&quot; The king, then, having transgressed the condi

tion, and having been conquered, the people were free to

change their form of government and, if they pleased, resort

to a republic. In 1646 Vane was one of the English com
missioners for the preservation of peace with Scotland,
and in 1648 was appointed with others to negotiate with

Charles at the Isle of Wight. Radical as were his views,
he refused all participation in Pride s

&quot;purge&quot;
the point

where he first broke with Cromwell and remained in

privacy at Raby Castle in Durham until after the king s

death, a measure in which he took no part. In 1649,

however, he returned to London and was placed on the

council of state, though he refused to take the oath which

expressed approbation of the king s execution. He was
chairman of the committee appointed to consider the mode
of election of future parliaments, and his proposals were

brought forward in January 1650. He acknowledged the

Commonwealth only so far as he found it &quot;consonant to

the principles which have given rise to the law and the

monarchy itself in England,&quot; and he recognized in a parlia

ment, conforming in other respects to the ancient laws, the

supreme authority of the state, whether there were a king
at the head of it or not. He wished to reform the franchise

on the property basis, to disfranchise some of the existing

boroughs, and to give increased representation to the large
towns

;
the sitting members, however, were to retain their

seats. In this he was opposed by Cromwell, who desired

an entirely new parliament and the supremacy of the

army representation ;
and Vane stands henceforward as

the champion of the doctrine of pure parliamentary govern
ment. His most useful qualities were exhibited, however,
when in March 1653 he became the head of the commission

for managing the army and navy. It was by his exertions

in organization that Blake was fitted out with the fleet

with which Van Tromp was defeated and the supremacy
of England at sea assured. It was at this time that Milton s

sonnet was addressed to him. On 20th April Cromwell

forcibly dissolved the Long Parliament, when Vane especi

ally received from the Protector studied insult. He was,

however, almost at once invited to rejoin the Government.
&quot; He answered the invitation by a letter extracted from

the Apocalypse wherein the reign of the saints is men

tioned, which faith he believes will now
begin.&quot;

In his

retirement at Raby he now wrote the Retired Man s Medi
tations. In 1656 he proposed in A Healing Question a

new form of government, insisting as before upon a Puritan

XXIV. --9
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parliament supreme over the army. This he sent to Crom

well, and so alarmed was the Protector at the interest it

excited that Vane was summoned on 12th August to the

council in consequence. Refusing to give security not to

disturb the public peace, he was on 9th September sent

prisoner to Carisbrooke Castle, and there remained until

31st December. He had previously, according to his

opponents, excited the jealousy of the Government by

&quot;going up and down among the Quakers, and endeavour

ing to withdraw them from their submission to the Govern

ment.&quot; After the death of Cromwell he stood for Kingston
and Bristol successively, and was elected, but the court

managers gave the certificate of election to the defeated

candidates
; finally, however, he was chosen for Whitchurch

and took his seat on 27th January 1659, at the head of

the small body of forty republicans. He was at once

urgent in pressing that, before Richard Cromwell, for

whom he had a great contempt, was acknowledged pro

tector, the limitations of his power, and the full security

of parliament and subjects, should be settled. Upon
Richard s abdication he joined the army leaders in reviv

ing the Rump ; and, when the breach occurred between it

and the army, he adhered to the latter, accepting a com
mission from them. He was one of the committee of safety

and also of the council of state appointed in May ;
he was,

too, chairman of the army and navy commission, and soon

afterwards of another special commission for the navy.
In September he was made president of the council. He
had, morever, in May, been appointed with Lambert and

others to treat with the Dutch ambassador for freeing the

commerce of the Baltic. When Monk arrived in London
Vane was ordered to his seat in Lincolnshire, having been

discharged from the parliament for espousing the cause of

the army.
At the Restoration Vane was imprisoned in the Tower

by the king s order. After several conferences between

the Houses of Parliament it was agreed that he should be

excepted from the indemnity bill, but that a petition should

be sent to Charles asking that his life might be spared.
The petition was granted. During the conferences he had

been moved from prison to prison, and was finally placed
in a castle in the Scilly Isles. In his captivity he wrote

the People s Case /Stated, with many other political and

religious works of the highest eloquence and beauty. On
7th March 1662, the Convention Parliament being no longer
in existence, he was taken to London, and on 2d June put

upon his trial, which was conducted with a shameless

absence of equity. He was refused the assistance of counsel

and was not allowed to see the indictment before it was
read. In his own behalf he spoke courageously and well,

pleading the authority of the Long Parliament for his acts,

and maintaining that the House of Commons,
&quot;

represent

ing the whole body of the people in case of a difference

between the authority, royal and politic, possessed a just

power to defend the right of the people, and to authorize

the people of England and every one of them to defend

them.&quot; Charles, however, was determined that he should

die, and, in spite of his answer to the petition mentioned

above, wrote himself to Clarendon declaring that Vane
was &quot; too dangerous a man to let live, if we can honestly

put him out of the
way.&quot;

He was therefore sentenced on

llth June to death. On the 14th he was taken out to

execution, and died with the serenity and courage which
had marked his life. (o. A.)

VANILLA, a flavouring agent largely used in the

manufacture of chocolate, in confectionery, and in per

fumery. It consists of the fermented and dried pods of

several species of orchids belonging to the genus Vanilla. 1

The great bulk of the commercial article is the produce of
1

Span, rainilla, dim. of vaina, a pod.

V. planifolia, Andrews, a native of eastern Mexico, but
now largely cultivated in several tropical countries, especi

ally in Reunion, the Seychelles, and Java. The plant has

a long fleshy stem and attaches itself by its aerial rootlets

to trees, and appears to be little dependent on the soil for

nourishment. The leaves are alternate, oval-lanceolate,
and fleshy ;

and the greenish white flowers form axillary

Vanilla plant. A. Flower, leaf, and aerial rootlets. B. Pod or fruit.

spikes. The fruit is a pod from 6 to 12 inches long, and
when mature about half an inch in diameter. The wild

plant yields a smaller and less aromatic fruit, distinguished
in Mexico as Baynilla cimarona, the cultivated vanilla

being known as B. corriente. Mexican vanilla is regarded
as the best. It is principally consumed in the United

States, which import about 100,000 Ib of it annually.
Reunion produces about the same quantity, which is sent

to Bordeaux, the chief centre of the trade in France. Its

odour is said to differ from the Mexican variety in having
a suggestion of tonqua bean. Guadaloupe produces about

5000 H) per annum, which is likewise shipped to Bordeaux.

Mauritius exported 20,481 Ib in 1877. The Seychelles
have lately produced large quantities of exceedingly fine

quality ;
the produce of these islands goes chiefly to the

London market. The Java vanilla, grown chiefly in Kra-

wang and the Preanger Regencies, is shipped to Holland.

The amount exported from the East Indian Archipelago
to Holland in 1876 amounted to about 5000 Ib. The
best varieties of vanilla pods are of a dark chocolate brown
or nearly black colour, and are covered with a crystalline
efflorescence technically known as givre, the presence of

which is taken as a criterion of quality. The peculiar

fragrance of vanilla is due to vanillin, C8
H

8 3 ,
which forms

this efflorescence. Chemically speaking, it is the aldehyde
of methyl-protocatechuic acid. It is not naturally present
in the fleshy exterior of the pod, but is secreted by hair-

like papillae lining its three internal angles, and ultimately
becomes diffused through the viscid oily liquid surround

ing the seeds. The amount of vanillin varies according to

the kind : Mexican vanilla yields 1 69, Bourbon or Reunion
1 9 to 2 48, and Java 275 per cent. Besides vanillin, the

pods contain vanillic acid (which is odourless), about 1 1 per
cent, of fixed oil, 2 3 per cent, of soft resin, sugar, gum,
and oxalate of lime.

Vanillin forms crystalline needles, fusible at 81 C., and soluble

in alcohol and ether, hardly soluble in cold, but more so in boiling
water. Like other aldehydes, it forms a compound with the alkaline

bisulphites, and can by this means be extracted from bodies con

taining it. Vanillin has been found in Siam benzoin and in raw

sugar, and has been prepared artificially from coniferin, a substance

found in the sapwood of fir-trees, from asafcetida, and from a con

stituent of oil of cloves named eugenol. It is from the last-named

that vanillin is now prepared on a commercial scale, chiefly in

Germany. Vanillin does not appear to have any physiological
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action on human beings when taken in small doses, as much as 10
to 15 grains having been administered without noxious results. On
small animals, however, such as frogs, it appears to act as a con
vulsive. It has been suggested as a stimulant of an excito-motor
character in atonic dyspepsia. The poisonous effects that have
on several occasions followed from eating ices flavoured with
vanilla are not to be attributed to the vanilla, but probably to the

presence of tyrotoxicon (Pharm. Journ. [3], xvii. p. 150), a poison
found in milk which has undergone certain putrefactive changes,
and producing choleraic effects, or perhaps to the presence of micro

scopic fungi in the vanilla, the plantations being liable to the
attack of .Bacterium putrcdinis. Workmen handling the beans in
the Bordeaux factories are subject to itching of the hands and face

;

hut this is caused by an Acarus which occupies the end of the pod.
In some cases, however, symptoms of dizziness, weariness, and
malaise, with muscular pains, have been felt, due probably to the

absorption of the oily juice by the hands of the workmen. These

symptoms have been attributed to the variety of vanilla known as

vunillon, but it seems equally probable that they are due to

idiosyncrasy.
The method of cultivation and preparation of vanilla for the

market varies somewhat in different countries. In Mexico a clear

ing is made in the forest, where a few- young trees, 12 or 15 feet

apart, are left to serve as a support for the climbing stems of the
vanilla plant. Close to each tree two cuttings, 3 to 5 feet in length,
are inserted in the soil to the depth of about a foot, the upper part
being tied to the tree. The cuttings become rooted in about a

month, but do not bear fruit nntil the third year. They continue
to bear for about thirty years. In Reunion, Mauritius, and the

Seychelles the young plants are supported by a rude trellis made
between the trunks of trees. Although the plants are probably
fertilized by insects in their native country, in Reunion and else

where fertilization has to be promoted by hand. Only the finest
flowers of each spike are fertilized, or the plants would die of ex
haustion. The pods are cut off separately as they ripen, since, if

over-ripe, they are apt to split in drying, and if unripe the product
will be of inferior colour and fragrance. The pods take a month
to arrive at full size and six months longer to ripen. The exact
time for collecting is judged by the crackling of the pod when
pinched between the fingers. The aroma of vanilla is developed
by fermentation, and is said not to [ire-exist in the ripe fruit.

In Mexico the pods, after they are gathered, are placed in heaps
under a shed until they begin to shrivel, and are then submitted
to a sweating process. They are next wrapped in a woollen cloth
and exposed to the sun during the day, or heated in an oven to
140 Fahr. if the weather is cloudy, and then enclosed in air-tight
boxes at night to sweat. In twenty-four to thirty-six hours, accord

ing to size, the pods have acquired a fine chestnut-brown colour.

They are then spread in the sun for about two months to dry, and
are subsequently tied up into small packets of uniform length.
In Reunion the pods are sorted into lengths and scalded in boiling
water, the long pods being immersed ten seconds, those of a medium
size fifteen seconds, and the short ones for fully one minute. They
are next exposed to the sun between woollen blankets for about a

week, until they assume the characteristic brown colour. They
are then spread out under zinc-roofed sheds and turned frequently
to ensure equal drying. When the beans can be twisted round the

finger without cracking, the &quot;smoothing process&quot; is commenced.
This consists in passing the beans between the fingers frequently,
apparently to distribute equally the unctuous liquid which exudes
as the fermentation proceeds, and to which the lustre and supple
ness of the bean are due. When dry they are tied up in bundles
of uniform length. These are divided into three commercial
.sorts, (1) those which are nearly black and glossy and which soon
become frosted

; (2) those which are lighter in colour, more or less

spotted with grey, and not so glossy ; (3) those which are gathered
in an unripe condition and become little, if at all, frosted over
with crystals. In Guiana, where an inferior quality is prepared,
the beans are placed on ashes and left until they begin to shrivel

;

they are then wiped, rubbed over with oil, and, the lower end of
the pod having been tied, are hung up in the air to dry.

Other Varieties. In Brazil, Peru, and other parts of South
America a broad and fleshy vanilla is prepared, which has an inferior
odour. It is believed to be obtained from V. pompojia., Schiede,
which has been found to contain, besides from 4 to 7 per cent, of

vanillin, another ingredient, benzaldehyde, by which the odour of
vanilla is modified. This variety is often distinguished as vanillon
in commerce. It is destitute of givre. Rio vanilla is collected
on the banks of the Parahyha river in the province of Rio de
Janeiro, Brazil, and is obtained from V. palmarum, Lindl. It has
been found to yield 1 03 per cent, of vanillin. It is of inferior

quality, but might be improved if more attention were paid to
fhe curing process. Guiana vanilla is a coarse variety obtained
from V. guiancnsis, Splitberger. The pods are short, thick, and
frequently split open, and of inferior fragrance. None of the South-
American vanillas appear to be used in Great Britain for flavouring
purposes, but solely for perfumery. (E. M. H.

)

YANINI, LUCILIO (1585-1619), philosopher, was born at

Taurisano, near Naples, in 1585. He studied philosophy
and theology at Rome, and after his return to Naples applied
himself to the physical studies which had come into vogue
with the Eenaissance. Though unmethodically cultivated
and destitute of definite results, physical science power
fully affected men s imaginations in this transition period
between the break-up of scholasticism and the rise of
modern thought, and exercised an important influence

upon philosophy. Giordano Bruno is perhaps the most

striking instance of this, and Vanini in some respects re

sembles Bruno, though much his inferior both intellectu

ally and morally. Both represent the spirit of revolt

against the old, the ferment and unrest of the 16th cen

tury. Yanini resembles Bruno, not only in his wandering
life, but also in his anti-Christian bias, and in the tragic
death which he suffered at the hands of the constituted

authorities. From Naples Yanini proceeded to Padua,
where he came under the influence of Pomponatius, whom
he styles his divine master. Pomponatius belonged to the
Alexandrist school of Aristotelians, and denied the im

mortality of the soul. Yanini speaks of Aristotle as &quot; the

god of philosophers, the dictator of human nature, and
the sovereign pontiff of the

sages,&quot;
but gives the same

naturalistic turn to the Aristotelian doctrine. At Padua,
where he appears to have remained for several years,
Yanini added law to his other acquirements, and he is at

pains to print himself in his books as doctor ittrivsque

juris. He was also ordained priest ; but, on leaving Padua,
he led a roving life in France, Switzerland, and the Low
Countries, supporting himself by giving lessons and using
the opportunity, it would seem, for the dissemination of

anti-religious views. He was obliged to flee from Lyons
to England in 1614, but was imprisoned in London for

some reason for forty-nine days. Being set at liberty, he
returned to Italy and made an attempt to teach in Genoa,
but the same complaints being made against him drove
him once more to France. Here he made a valiant effort

to clear himself of suspicion by publishing a book against
atheists, Amphitheatrum jEternx Frovidentise Divino-

Mayicum, necnon Astro!oyo-Catholicum, adversus Veteres

Philosophos, Atheos, Epicureos, Peripateticos, et Stoicos

(1615). It has been said that by the weakness of his

answers he designedly gives his opponents the victory
under pretence of refuting them

; but, though the defini

tions of God are somewhat pantheistic, the book is suffi

ciently orthodox. Yet it cannot be taken as expounding
his own views. Yanini expressly tells us so in his second

(and only other published) work, and the tone of that

work would be sufficient proof without this assurance.

Though certified by two doctors of the Sorbonne, the

second book undoubtedly preaches a pantheism nearly
akin to atheism, and a sensualistic ethics strongly tinged
with immorality. The title (De Admirandis Natures Reyinx
Dexque Mortalium Arcanis) correctly indicates its general
tenor. It was published at Paris in 1616, and was soon
afterwards re-examined by the Sorbonne and condemned
to the flames. This was the occasion of Yanini s leaving

Paris, where he had been staying as chaplain -to Marshal
de Bassornpierre, to whom the book is dedicated. He
began to teach in Toulouse, but soon roused the clergy
and magistrates against him. He was arrested in Novem
ber 1618, and after a prolonged trial was condemned, as

an atheist, to have his tongue cut out, and to be strangled
at the stake, his body to be afterwards burned to ashes.

This savage sentence was executed on 9th February 1619.

During his imprisonment, it is said, he professed the most
orthodox Catholicism, but as soon as all hope was gone
gave vent to his true feelings in ribald impieties. He
appears to have met his fate with courage, mingled perhaps
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with bravado. His moral character was loose and vicious,

and his writings show him to have been a man of inordinate

vanity. Though he possessed unquestionable gifts, neither

originality nor profundity- can be claimed for him as a

thinker. His fate, however, has given him a species of

fame.

The best modern account of Yanini is to be found in Cousin s

Fragments dc Philosophic Carttsienne. His works have been repub-
lished by Rousselot.

VANLOO, CHARLES ANDREW (1705-1765), subject

painter, a younger brother of John Baptist Vanloo (see

below), was born at Nice on 15th February 1705. He
received some instruction from his brother, and like him
studied in Rome under Luti. Leaving Italy in 1723, he

worked in Paris, where he gained the first prize for his

torical painting. After again visiting Italy in 1727, he

was employed by the king of Sardinia, for whom he

painted a series of subjects illustrative of Tasso. In 1734

he settled in Paris, and in 1735 became a member of the

French Academy ;
and he was decorated with the order of

St Michael and appointed principal painter to the king.

By his simplicity of style and correctness of design, the

result of his study of the great Italian masters, he did

much to purify the modern French school
;
but the con

temporary praise that was lavished upon his productions
now appears undue and excessive. His Marriage of the

Virgin is preserved in the Louvre. He died at Paris on

15th July 1765.

VANLOO, JOHN BAPTIST (1684-1745), subject and por
trait painter, was born at Aix in Provence on 14th

January 1684. He was instructed in art by his father.

Having at an early age executed several pictures for the

decoration of the church and public buildings at Aix, he

was employed on similar work at Toulon, which he was

obliged to leave during the siege of 1707. He was patron
ized by the prince of Carignan, who sent him to Rome,
where he studied under Benedetto Luti. Here he was

much employed on church pictures, and in particular
executed a greatly praised Scourging of Christ for St

Maria in Monticelli. At Turin he painted the duke of

Savoy and several members of his court. Then, removing
to Paris, where he was elected a member of the French

Academy, he executed various altar-pieces and restored

the works of Primaticcio at Fontainebleau. In 1737 he

came to England, where he attracted attention by his por
trait of Colley Cibber and of Owen McSwiny, the theatrical

manager ;
the latter, like many other of Vanloo s works,

was engraved in mezzotint by the younger Faber. He
also painted Sir Robert Walpole, whose portrait by Vanloo

in his robes as chancellor of the exchequer is in the National

Portrait Gallery (London), and the Prince and Princess of

Wales. He did not, however, practise long in England,
for his health failing he retired to Paris in 1742, and after

wards to Aix, where he died on 19th December 1745.

His likenesses were striking and faithful, but seldom

nattering, and his heads are forcible in colouring. The

draperies and accessories in his pictures were usually

painted by Van Achen, Eccardt, and Root.

VANNES (Breton Gwened), a town of France, chef-lieu

of the department of Morbihan and an episcopal see, is

situated on a little stream, 10 miles from the Gulf of

Morbihan and 84 north-west of Nantes on the railway to

Brest. The narrow, steep, and crooked streets of the old

town, which lie on a hill facing the south, are surrounded

by fortifications of the 14th, 15th, and 1.7th centuries,

pierced by four gates and flanked by nine towers and five

bastions, connected by battlements. Some of the remains

are Roman, and in the Constable s Tower Olivier de Clisson

was confined in 1387. The modern suburbs, with public

buildings, barracks, convents, squares, walks, and the port

surround the old town. The archaeological museum con

tains one of the richest collections of prehistoric remains

in Europe. There are also a museum of natural history
and a library (10,000 volumes). The cathedral of St Peter

overlooks the old town
;
burnt by the Normans in the

10th century, it was rebuilt in the 13th, 15th, and 18th

centuries. It has no architectural interest, but contains

the relics and tomb of St VINCENT FERRER (q.v.). The
curious round Chapelle du Pardon was built in 1557 in the

Italian style. Some interesting old houses, including that

of St Vincent Ferrer and that of the parlement of Brittany,
the rich private collections of M. de Limur, the huge bar

racks, and three large hospitals should also be mentioned.

In 1882 thirty-five vessels (3480 tons) entered and seventy-
four (7225 tons) left the port of Vannes, which is access

ible to vessels of 150 tons; those of 800 tons can come
to within 2 miles. The population in 1881 was 16,667

(commune 19,284), and had increased by 1886 to 18,127

(commune 20,036).
Vannes (Dariorigum), the capital of the Veneti, was at the head of

the Armorican league against Julius Cyesar, who in 56 B.C. overcame
their fleet and opened up their country by six roads. St Paternus,
the first bishop, was consecrated in 465. In the 5th century Vannes
was ruled for a time by independent counts, but soon came under the

yoke of the Franks. Nominee, the lieiitenant of Louis the Pious

in Brittany, assumed the title of king in 843, and one of his brothers

was the founder of a line of counts who distinguished themselves

against the Normans in the 9th and 10th centuries. Vannes be

came part of the duchy of Brittany under Geoffrey, who died in

1008, and the estates of Brittany met there for the first time after

the death of Arthur of Brittany. In the course of the War of Suc
cession the town was besieged four times in 1342. Duke John IV.

built here the castle of L Hermine and made it his habitual residence.

In 1487 the town was for a year in the hands of Charles VIII. of

France. In 1532 Brittany was definitively united to France. The
estates met at Vannes several times in the 17th and 18th centuries.

During the Revolution this town was the scene of highly dramatic

episodes, including the execution of some of the prisoners of

Quiberon.
VANNUCCI. See PERUGINO.

VAPOUR. See EVAPORATION.

VAR, a department of France, formed in 1790 of part
of Provence, but reduced in 1860 by the formation of the

department of Alpes-Maritimes, so that the Var no longer
flows through the department to which it gives its name.

Situated between 42 58 and 43 55 N. lat. and 5 39

and 6 57 E. long., Var is bounded by the Mediterranean

on the S., by Alpes-Maritimes on the E., by Basses-Alpes
on the N., and by Bouches-du-Rhone on the W. In the

N.W. it touches the department of Vaucluse. The river

Verdon on the N. and the Siagne on the N.E. are natural

boundaries. The surface of the department is one of the

most broken in France
;
the highest point is in the north

east, where a peak of the Alps rises to 5620 feet and is

surrounded by others ranging from 4500 to 5000 feet.

These calcareous hills are much fissured and very dry on

the higher plateaus, but are rich in springs, which occasion

a very beautiful verdure in the valleys. Towards the

west rises the St Baume (3700 to 3800 feet), which is

connected on the south with the hills above Toulon (2300

feet). The Maures (2550 feet), which extend between the

coast from Hyeres to Frejus, and the valley of the Argens

form, geologically speaking, a sort of island in Provence,

being composed of granite, gneiss, and schists. To the

north of the Argens rises the independent Esterel Range
(2020 feet), mostly composed of igneous rocks, with some

schists and porphyry. The principal river is the Argens

(71 miles), which drains the larger portion of the depart

ment, traversing it from west to east, and falling into the

sea a little south of Frejus. Its minimum volume is

72,000 cubic feet, even in the driest weather and when
most lavishly drawn on for irrigation. Nominally it is

navigable for 1 1 miles, but in point of fact it is used only
for floating timber. Draguignan, the chef-lieu of Var, is
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situated on the Nartuby, the principal tributary of the

Argens. Other streams are, in the north the Verdon, a

tributary of the Durance, in the west the Huvaune and

Arc, in the south the Gapeau, and in the east the Siagne.
flie coast-line, which is one of the most beautiful and

picturesquely varied in France, runs from west to east

between the Gulf of La Ciotat and Cape Comarat, then

from south-west to north-east between the Gulfs of St

Tropez and La Napoule. The shore is dotted from west

to east with the sand-covered remains of the Phocsean city
of Tauroentuin

;
the little ports of Bandol and St Nazaire

;

the peninsula of Cape Sicie, 1180 feet high, with its

projection Cape Cepet (see TOULON) ;
the roads of Toulon

;

the roads of Giens, the site of the Gallo-Roman town of

1 omponiana ;
the peninsula of Giens, formerly an island

attached to the mainland by two long spits of sand,
between which lies the lagoon of Les Pesquiers with its

&quot;salines&quot;;
the great anchorage of Hyeres, shut off from

the Mediterranean on the south by the hilly and wooded
islands of Porquerolles, Port-Cros, and Le Levant

;
the

bold promontories of the Maures Mountains, dividing the

coast into lovely bays ; Cape Comarat (430 feet), with a

lighthouse; the deep Gulf of St Tropez, with perhaps the

best anchorage in all Provence
;
the Gulf of Frejus, where

owing to the accumulated alluvial deposits of the Argens
the site of the Roman port of Forum Julii is now occu

pied by the inland town of St Raphael ;
the porphyry

headlands of the Esterel Range, with the roads of Agay
between them

;
and Cape Roux (1486 feet). The climate

is remarkably fine and mild on the coast, where there is

complete shelter from the north wind, but is more severe

in the mountains. Hyeres and St Raphael are favourite

invalid resorts. The average temperature is 58 Fahr. at

Toulon, 59 at Hyeres. The annual rainfall is 19 inches

at Toulon and 24 in the valley of the Argens.
Of the total area of 1,489,488 acres 379,021 are arable, 529,660

muler wood, 185,333 under vineyards, 14,857 are meadows and
orchards, 49,606 pasture, and 142,466 uncultivated. The live

stock includes 8460 horses (many of Arab blood), 13,230 mules,
5420 asses. 3015 cattle, 105,840 sheep (wool-clip in 1879, 234 tons
4 cwts., valued at 10,000), 19,900 pigs, and 14,815 goats. There
were 14,380 beehives (42 tons 10 cwts. of honey and 28 tons 7

cwts. of wax in 1879). In 1884 366 tons 15 cwts. of silk cocoons
were produced. The crops in 1884 were 1,485,000 bushels of wheat,

13,200 of meslin, 11,000 of rye, 30,250 of barley, 7150 of maize,
2640 of millet, 125,400 of oats, 4,840,000 of potatoes, 2512 tons of

beetroot, and 103,000 tons of different kinds of fodder. The vines,
reduced by 60 per cent, since 1875 by the phylloxera, yielded in

1884 over 7,000,000 gallons of wine (average of previous 10 years
over 29,000,000 gallons.). In 1879 olives occupied 77,777 acres

and yielded 1,384,856 bushels
;
four-fifths of the crop was pressed

for oil and yielded 5256 tons. Mulberries, strawberries, pears,

peaches, plums, figs, almonds, oranges, pomegranates, lemons,

jujubes, guavas, and Japanese medlars are grown ;
and the

laurel, palm tree, date tree, eucalyptus, cactus, and sugar cane
flourish. An export trade is carried on in flowers, and also in

trullles, capers, and onions. The forests are planted with white
and evergreen oaks, cork trees, maritime pines, and chestnuts. In

the dense, and almost virgin, forest of St Baume are beeches,

maples, limes, oaks, elms, yews, and pines, and the flora of the

district is botanically most interesting. Var possesses mines of

iron, lead, aluminium, and coal (2846 tons of coal, 2075 tons of

lignite in 1885). From 300 to 400 workmen are employed in the

production of salt and chemicals. Hyeres (population 13,170 in

1886) produces annually from 20,000 to 25,000 tons of salt. Marble,

plaster, stone, chalk, clay, sandstone, and sand for glass are

quarried or dug. There are 200 manufactories of pottery, earthen

ware, and tiles. Toulon (57,635), La Seyne (12,186), St Tropez
(3622), and Bandol, where ships are built, are the chief industrial

centres. There are silk, woollen (250 spindles, 6 looms), and cotton

(350 spindles, 9 looms) mills, hat, cloth, and cork manufactories

(1000 workmen), tan-yards, paper-mills (670 tons in 1879), print

ing establishments, tinned food manufactories, soap-works (172

tons), breweries, glass-works, oil-mills in all 173 establishments.

There are tunny, anchovy, and sardine fisheries. The department
has 140 miles of railway, 164 of national roads, and 2448 of other

roads. About half the population of 288,577 (1881) were agricul

tural, 46,691 manufacturing, and 30,228 marine. In 1886 the total

population of the department numbered 283,689. &quot;Var is divided
into 3 arrondissements (Draguignan, the chef-lieu, with 8562 in

habitants in 1886
; Brignoles, with 4393 inhabitants

;
and TOULON

(q.v. ), 28 cantons, and 145 communes ;
it forms the diocese of

Frejus, and belongs to the jurisdiction of the Aix court of appeal
and to the district of the Marseilles army corps.

VARASD (Germ. Warasdin&quot;),
a royal free city of

Hungary, in the county of Varasd, in Croatia, lies about

40 miles north-north-east of Zagrab (Agram), on the river

Drave. It was once used as a stronghold, but now only
the castle remains fortified. Varasd possesses several

churches of interest, a fine new county hall, two gym
nasia, and a real school. It has also tobacco and liqueur

factories, and enjoys a brisk trade in wood and fruits,

especially plums. The inhabitants numbered 13,701 in

1880.

VARENIUS, BERNHARDUS, or BERXHARD VAREN (1622-

1670), geographer, was born at Hitzacker on the Elbe, in

the Liineburg district of Hanover. His early years were

spent at Uelzen, where his father was court preacher to

the duke of Brunswick. Varenius studied at the gym
nasium of Hanover and at Konigsberg and Leyden uni

versities, where he devoted himself to medicine, taking
his degree in 1649. He then settled at Amsterdam, in

tending to practise medicine. But the recent discoveries

of Tasman, Schouten, and other Dutch navigators, and his

friendship for Blauw and other geographers, roused in

Varenius an interest in geography, and it was in this

study that the principal achievements of his life were

gained. He died in 1670.

In 1649 he published, through Elzevir, his Dcscriptio Eegni
Japonife, an excellent compilation, which may still be read with

profit. In this was included a translation into Latin of Schouten s

account of Siam and chapters on the religions of various peoples.
Next year appeared the work by which he is best known, his

Gcogmphia Generalis, in which he endeavoured to lay down the

general principles of the subject on a wide scientific basis, accord

ing to the knowledge of his day. The work is divided into (1)

absolute geography, (2) relative geography, and (3) comparative
geography. The first investigates mathematical facts relating to

the earth as a whole, its figure, dimensions, motions, their measure

ment, &c. The second part considers the earth as affected by the

sun and stars, climates, seasons, the difference of apparent time at

different places, variations in the length of the day, &c. The third

part treats briefly of the actual divisions of the surface of the earth,

their relative positions, globe and map construction, longitude,

navigation, &c. Though the subject as treated by Yarenius is

crude and ill-defined, still, with the materials at his command, he

dealt with it on the whole in a really philosophic and scientific

spirit ;
and it long held its position as the best treatise on scientific

geography in existence. The work went through many editions.

Sir Isaac Newton introduced several important improvements into

the Cambridge edition of 1672 ;
in 1712 Dr Jurin issued an edition

with a valuable appendix ; in 1733 the whole work was translated

into English by Dugdale ;
and in 1736 Dugdale s second edition

was revised by Shaw. In 1755 a French translation of Shaw s

edition appeared in Paris. There was also an Italian edition printed
at Naples in 1716.

See a paper on Varenius by II. Blink in Tijilschf. van hvt Nederl. Aardrijks.

Genootschnp, ser. ii. pt. iii., 1SS7.

VARIABLE, COMPLEX. 1. The solution of a quad
ratic equation involves the extraction of the square root

of a quantity which may be negative. In that case the

solution is of the form a + \/
- b2

,
which may be written

a + b\/~l, or a + ib, putting, with Gauss, for brevity,

N/ - 1 = i. Analysis was, therefore, at a very early stage

compelled to contemplate the possibility that symbols of

magnitude may represent combinations of dissimilar con

stituents
;
but it is only within the 19th century, mainly

owing to the initiative of Cauchy and of Gauss, that the

whole domain of analysis has been explored from this

point of view. A quantity, a +
?7&amp;gt;, consisting of a real

part containing a units and an imaginary part containing

b units, was called by Gauss a complex number, and the

conception of it includes those of each kind, the real and

the purely imaginary as they are found from it by making
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in succession 6 = and a = 0. Quantities thus expressed
are subject to all the ordinary algebraic rules applicable to

real quantities, and in addition to the relation i2 = - 1 .

The occurrence of this symbol i in an identity thus singles

out two distinct identities : for instance, if the product of

a + ib and a + ib be A + iB, we have A = ad - bb and

B = ab + ba
;
and in this sense Cauchy, as lately as 1844,

still maintained that every imaginary equation was only
the symbolic representation of two equations between real

quantities. If either or both of the real quantities be

variable, the quantity is called a complex variable
; adopt

ing the usual notation, it is then written x + iy = z. In

order that z may vanish, both x and y must do so, as it is

not possible for the real part to cancel the imaginary.
But either part becoming infinite renders z infinite, and a

breach of continuity in the change of the variable z arises

when either x or y is discontinuous
; but, as long as both

change continuously, z is also a continuous complex
variable.

2. As long as a variable is conceived to admit of real

values only, the distances from a fixed point, measured

along a right line, are sufficient to represent it. These

may be taken positively or negatively, and in both direc

tions, through all magnitudes, from a vanishing amount
to values large beyond conception, i.e., infinite. But, in

asmuch as a complex variable z = x + iy depends on two

perfectly independent real variables, x and y, its geometri
cal realization demands a field of two dimensions. When
this is assumed to be a plane, to each value z = x + iy cor

responds a point P of the plane whose rectangular coor

dinates referred to an arbitrarily assumed pair of axes in

the plane have the real values x and y. Thus to all real

quantities in the old sense correspond the points of the axis

of abscissae and to pure imaginaries those of the axis of

ordinates. The coordinates of the point P may change
quite independently, just as the variables x and y do. If

the point P be given, the corre-

spending value of z is known,
and also for a given value of z

the corresponding point P is

known. The continuous varia

tion of z is exhibited by the

motion of P on a curve. The

complex number may also be
written in the following form, which is found as early as

Euler. Joining the point P to the origin 0, the line OP = p
is called the modulus, and the angle XOP= which this

line forms with the positive axis of x, or the prime axis,

is called the argument (or amplitude) of the complex x + iy.

Thus p = + \/#2 + y
2

,
cos 6 = xjp, sin =

yip, and z = x + iy
=
p(cos 6 + i sin 0)

= pe
is

. This, again, shows that the

variable vanishes only when x = and y = 0, i.e., when

p = 0, since no real angle makes cos + i sin 0=0. In this

way the quantity is represented by rotating through the

angle 6 from the prime axis a line whose length is p. The

value of the radical v/#2 + y
1

is always taken positively ;

the difference of sign arises from a reversal of direction

and is indicated by the angle in the factor ei9. When
P is given, p is unique and 6 is determined by cos and
sin : that is to say, it admits only of a certain value or

of those which differ from it by integer multiples of 2-n-.

Thus two quantities are equal whose moduli are equal and
their directions parallel. The modulus varies continuously
with

z, and so does the argument, except when z vanishes :

that is, when the curve passes through the origin, the

argument then undergoes generally a sudden change by TT.

3. Complex numbers form a system complete in them

selves, and any process of calculation on complex numbers

always reproduces a complex number. Thus, as any such

quantity is represented by a point approached from a given

Fig. 1.

point, the result of calculation also has a point or points
to represent it. This is illustrated as follows.

The addition of the quantity z= x+iy to z = x + iy produces
z
l
= x + x + i(y + y ) ;

the point z
1
lias the coordinates x + x

, y + y :

that is, it is the extremity of the diagonal of the parallelogram
included by the lines Oz and Oz . Y
If a third quantity z&quot;

=
x&quot; +

iy&quot;

were added on, the result would
be represented by the diagonal
of the parallelogram included by
Oz

1
and Oz&quot;

;
and so on. Sub

traction is the addition of a line

with opposite sign. The modu
lus of the sum or difference

of two quantities is found by as- o

suming pl
cos 6^p cos 0/o cos 6

and p l
sin 0j= p sin 0p sin 6

,

whence pi
2= p

2 +
/&amp;gt; -2p/&amp;gt;

cos (9
-

). Thus the modulus of the sum
is never greater than the sum of the moduli and the modulus of the
difference never less than their difference. The Hue zz

l
in fig. 2

is found by subtracting z from z
lt
and is thus seen to be equal to

the parallel line Oz . The multiplication of z=pe
i(&amp;gt;

by z = p eiff

gives Z=zz =pp e
l( l&amp;gt;+(t

&quot;)

: that is, we have to measure along a line

inclined to the prime axis at an angle equal to the sum of the

arguments a length representing the product of the moduli
;

in

order to determine this, the unit of length must be introduced.
If this be OU measured along the prime axis, Z is constructed by
placing on Oz a triangle z OZ similar and similarly placed to UOz.
From this we can proceed at once to division

;
as an example, when

~,
1

_ j-

1 = &amp;lt;

,_ ,
the triangle formed by the three points represent-* i

~
*i z z

ing 21, z\, z&quot;

l
is homothetic with that formed by z, z

,
z&quot;.

In like manner we might proceed to powers of com

plex quantities with real exponents : e.g., every complex
number has n distinct nth roots included in the form

%/z = %/p , gi(8+zkir)/n
. then to powers with complex expon

ents; to logarithms of complex numbers : for example, every
number has infinitely many logarithms to the base e, which
differ by multiples of 2iir, in accordance with the formula

log z log p + i(d 2^-7r) ; and, finally, to powers with com

plex base and complex exponent. All these in turn lead

again to complex numbers, and to such only.
4. In dealing with real numbers any definite range of

values is represented by the points of a finite right line
;

but to realize a definite range of complex numbers we
must have recourse in general to a &quot;

region
&quot;

of two dimen
sions of the plane bounded by some curve. For instance,
all complex numbers whose modulus is less than p and

greater than p occupy a region bounded by two concen

tric circles with radii p and p round the origin. All those

whose moduli are equal to p form a linear region, namely,
the circumference of the circle round the origin with that

radius. A region of two dimensions is called connected

when we can pass from any point within it to any other

point within it without crossing the boundary curve. A
quantity is said to be unrestrictedly variable in a region
when it can assume all numerical values in this region.
It is said to be continuously variable when all values which
it assumes always belong to a finite connected region.
Thus a variable is said to be unrestrictedly continuous for

a certain value when it can take all the values which

belong to a finite region, however small, which includes

this value. The variable is restrictedly continuous for

this value when the values it takes near this one form a

region on whose boundary the value itself occurs, or it

may be a region of one dimension. It is discontinuous

for this value when the point is isolated, and does not

belong to any region. When we know two definite values

of a real variable, we know all the intermediate values

which it must assume in passing from one to the other
;

but in the case of the complex variable there is an

essential difference : it can pass continuously from one

given value to another by infinitely numerous series of

continuously consecutive values. In geometric terms,

with the real variable we can only travel along the axis
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of j
,
with the complex we can travel along any path

whatever leading from one point to the other.

5. When the values of one complex variable 10 = u + iv

are determined by the values of another z = x + iy}
in such

a way that for each value of z within a definite region one
or more values can be assigned to 10 by performing a defi

nite set of mathematical operations on z, then 10 is said to

be a function of the complex variable z. Functions are

distinguished as one-valued and many-valued according to

the number of values of w which belong to one value of z,

as algebraic and transcendental according to the form in

which the variables appear, and as implicit and explicit

according as the relation is solved for w or not. The course

of the function w will accordingly be illustrated by points
in another plane or planes having the rectangular coordi

nates 11 and ?
,
and its dependence on z will be geometri

cally a transformation from one plane to the other. A
very simple instance is when w= 1/z, where the transforma

tion is equivalent to geometric inversion. If the explicit
function

n&amp;lt;=f(.-)
is to be unrestrictedly continuous in the

region for which it has definite values, there must be a

finite connected area, however small, around any admis
sible value of

.?,
to which corresponds a connected region

of w : that is, u and v must vary continuously when x and

y do so. Let z be increased by A? = A,r 4- i?\y and put
w + A?/&amp;gt; == (n + A?/) + i(i&amp;lt;

+ A; 1

) =f(z + A*) ;
then in whatever

way A,/; and A// may converge to zero we must have
lim A?&amp;lt;

= and limAr = : in other words, iv is continuous

for a value z when this value can be included in a region
such that for every value z + Az within it the modulus of the

difference
mod(A&amp;gt;)

= mod[/(,2
+ Az) -/(z)]

= \/A?i2 + Ay2

is less than any assignable small number.
6. We proceed to give some elementary examples of

functions.

Ex. 1. The power with positive integer exponent. w=zm is a one-
valued (monotro2)e) function which is continuous for the entire plane,
since u = p

m
cosmO, v=pmsinm0 are continuous functions of p and

6 which do not alter when the argument 6 is increased by multiples
of 27T. When 2 becomes infinite so does w, and thus this value z is

a singular one (pole] for the function, as contrasted with a regular
one, which is such that a function has a finite value continuously
changing with 2.

Ex. 2. Any rational integer function of the nth degree in 2.

/(,-.)
= rt + 1

3 + rto~+ . . . +a n~&quot; is one-valued and continuous for the
entire plane and has no singularity, except for z oo, for which it

becomes infinite (pole).

Ex. 3. The power with a rational fractional index.

2(0 + 2/,-Tr) + i sin^(0 + Ik*
&amp;lt;! 1

where k takes all integer values from to q- 1. Each value of k
determines at each spot the value of a branch of the function, which
is therefore a many -valued (polytroj)e) one. At the points 2

and 2 oc all branches have the same value. Thus, if
p/q&amp;gt;Q,

at

2 = the value of w is
;
at 2= oo its value is oo. These two points

are called branch (critical) -points of the function. If we wish to

contemplate the values of the function which belong to one branch,
so as to have each branch by itself in general a continuous function,
we employ the method of Cauchy : that is, we draw from the origin
to the point infinity a curve which does not enclose any space, for

instance, the positive part of the axis of x. Suppose we let p=l,
y = 2, then w =pW)+ -k*) i

,
where & = or 1. Taking 7,- = 0, the

values of the independent variable and of the function along the

prime axis for = are 2= p and w= p* ; along the axis of y when

# = 7r/2 they are c = pi and w=p^ iri
; along the negative axis of x

when = ?r they are z -
p and w= p$e^

wi
; along the negative axis

of y, when O Sir/ Z, ,:= -p/and yr=pM rt
;
and along the prime

;ixis, on completing a rotation, when d = 2ir, z = p and ic -
p}.

Hence, for any value of p, w is continuous all round the circle, but
its ultimate value is different from its initial value.

Thus, as will happen in general with many-valued
functions along their branching sections, the values be

longing to points alongside of the prime axis having posi-

tive ordinates, however small, differ by finite amounts from

those for the corresponding points, however near that line,

having negative ordinates. The branch of the function

so constructed is therefore discontinuous along the prime
axis. Accordingly we conceive the plane cut through along
this prime axis, and the branch of the function is easily
seen to be continuous in the connected surface, which con
sists of the infinite plane so cut through. Riemann per
fected this method of Cauchy and enabled us to keep all

the branches simultaneously in view, and thus regard the

function as unique and continuous upon all admissible paths
without restriction. His process is in the case of a ^-valued
function to let the variable z move upon q different plane
leaves.

Thus, as above, when p= l, g= 2, taking the case k= \, let us

suppose 2 to move in a second plane ; proceeding as before for the

points of the prime axis, we have now 6 = 0, 2= p, w= p%e
ITl= -

pi ; and,
when 6 = 2ir, z = p and ; = pic

27ri =
pi. Thus, though the rotation

has brought w round continuously from the values for small positive
ordinates to those for small negative ones, these last differ finitely
from the first. Now these final values in the second plane are the

same as the initial ones in the first plane ; moreover, the final values

in the first leaf are the same as the initial ones in the second
; hence,

if the second leaf be cut through \ /
all along the prime axis, as the ,/\
first was, and if we conceive the L. ^
leaves to cross one another (as

& **

indicated in profile in fig. 3) all along the cut, we have a connected
two-leaved surface, called by Riemann a winding surface of the first

order, to each point of which corresponds a definite value of the

function w = z$, and to each continuous curve in it, whether in the

same leaf or passing through both, correspond values of the function
which vary continuously ; every closed curve which crosses the

branching section either an even number of times or not at all leads

finally back to the initial value. This conception can evidently be
extended to surfaces with a greater number of leaves corresponding
to functions admitting of a greater number of values.

7. In considering infinite series we must explain the con

ception of absolute convergence introduced by Cauchy :

an infinite series of real quantities is absolutely convergent
when the sum of its positive terms taken apart, and like

wise that of its negative terms taken by themselves, are each

finite. When these are not separately finite, a series which

converges for some value of the variable is semi-converyent.
A complex series !(w 4- iv) converges absolutely when the

u series and the v series are both absolutely convergent.
Hence it can be shown that the necessary and sufficient

condition that a complex series may converge absolutely
is that the series of the moduli of its terms converges.
Such a series presents the same value if the sequence of its

terms is rearranged according to any law whatever. Thus
an infinite series of ascending powers of z the complex vari

able, a + rt r2 + a.,:
2

-f . . . + z
n + . . .

=/(;)&amp;gt;
Ayitn complex

coefficients, is absolutely convergent for any value of z for

which the series A + A 1p + A^y
i + . . . + A np

n + . . . formed

by the moduli of its terms is convergent ;
and v-ice versa.

In geometric language, if such a series be absolutely conver

gent for the point corresponding to any value of z, it is abso

lutely convergent for all other points equally distant from

the origin of coordinates
;
these are therefore situated on a

circle. It is also absolutely convergent at all points within

this circle, and therefore the region of convergence of this

series is always a circle round the origin. The radius of the

circle of convergence of a series is the greatest value of p for

which the series of moduli converges. It is found by the con-
t

dition that as n increases indefinitely we must have
j
+1

&amp;lt; 1

/(
^ n

As the terms of an infinite series of powers
A

or p
&amp;gt;i+i

are one-valued, the series itself, so long as it converges, is a

one-valued function of the complex variable, which does

not become infinite anywhere. It can also be proved that

this function is continuous : that is, if z and z 8 be values

of z for which it converges, then lim[ f(z 8) -/(?)]
=

0, when
8 = 0.

8. When a variable quantity depends upon two others

in such a way that, if their values are given, its value is
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known, it is of course a function of them

; but, inasmuch

as for real values of x and y, when z(
= x + iy} is given, we

know both x and y, Cauchy considered any function F(x, y}
to be a function of 2. On the other hand, Kiemann con

sidered a function F(x, y} to be one of 2 when it contains

x and y only in the combination x + iy. In fact, if we have
R f Fiji*

dF=-sdjc + -yr- dy for any indefinitely small increments
OX oy

de and dy, inasmuch as this may be written

, IS8F .SF\. 1/8F .8F\,dt =
2

1&amp;gt;

+ {

-fy)
^-^ +

2Ur *

8y)
(
dx +

^&amp;gt;
and

if dF must always be zero as long as d(x + iy) vanishes,
8F 8F

then we must have -s- + i = 0. This, which is the con-
8x Sy

dition that, when x and y are perfectly unrestricted (and so

may each be complex), they may enter only in the com
bination x + iy, must also hold when they can both admit

only real values, in order that F may be in Eiemann s

sense a function of 2. Cauchy called the function mono-

fjene when it satisfies this relation. The further signifi

cance of this relation is seen if we put dx = p cos$ and

dy = p siu#, whence da = pe
i9 and dx idy = pe~

i9
;
for then

in general
1 /8F

~ . 8F

adjacent point. When - + 1-5- = we have -7- = -5- = -r -*- :

8x b dz ox i oy

o v s
&quot; T * s- /&amp;lt;&quot;**+ o( &quot;5&quot;

-* TT ) depends* 2 \ or oy / 2 \ oj? oy /

not only on the value of z but also on the direction of the

8F 8F dF 8F 1 8F
,-K- = Owe have -j-
by dz ox i

that is, for each point 2, in case the function is monoyeneous,
there is a derived function with regard to the complex
variable, independent of the direction in which this vari

able is supposed to change. If the relation do not hold,
there is a different derived for each such direction. When
we separate F into its real and imaginary parts, we may
write F = u + iv, and the preceding relation becomes
811, 8v ./Sy 8ii\ 8u 8v 8u 8t&amp;gt;

s 2~ + M&quot;s~ + F~)=0, whence s ^-
= and 5- + -5- = 0.

bx by \bx byj ox 8y Sy ox
s2 s&amp;gt;2 j2 K2

, ,
O H O U . O V V

Hence further T~T, + *-g = and ^ + ^-r,
= 0.

ox- by* bx- by-
9. A function of a complex variable which is continuous,

one-valued, and has a derived function when the variable

moves in a certain region of the plane is called by Cauchy
si/nectic in this region, and by Briot and Bouquet

l hofa-

iiiorphe, to indicate that it is like an integer function, for

which this property holds throughout the entire plane.
Weierstrass styles it an analytic function. The property
that dw/dz is independent of dy/dx furnishes a geometrical
relation between the figure which w describes in its plane
and that which 2 describes. In fact, let values ?^, ?/&amp;gt;. ?o&amp;gt;

correspond to the values 2, 9 , 2,, then, if
- :! = -

-,1 O 1 ni\ nit y /-

&quot;2

(
&quot;i ~2

~
~i

as already observed, the triangle for the values iv is similar

and similarly placed to that for the values 2
;

in that case

yi) 7/f f&amp;gt;n

ijj

. But, if we suppose z
3
to close up to Z

L ,

.:., z
l

z.
2
- 2

X

then u
3
closes up to w^ and, if z.

2
close up to 2

1; w., closes

up to u\. In the limit the equality of these quotients for

all directions of variation of z shows that the figure which
ic describes in its plane is in its infinitely small parts
similar to that described by 2, and two intersecting curves

1 The word monodrome is used by Cauchy ami monotrope by Briot
.rid Bouquet to indicate the case in which, supposing z has to move
in a certain region, all the paths that lead from an initial point z

a
to

any point z within the region lead to one and the same value of ?&quot; ;

in other cases w will be polytrope. When w is holomnrphe in a region
except at a point -j,

where it becomes infinite without- 1/w ceasing to
be holomorphe near this, this point is called a, pole or an infinity of w.
A rational fraction has the roots of its denominator as poles ;

and a

Junction otherwise holomorphe having poles is called by these writers
t.)- romnrpbe. Some writers prefer the terms integer and fractional
functions.

in the plane of w cut at the same angle as the correspond

ing curves in the plane of 2, provided always that dw dz is

neither zero nor infinity.

10. Let 2 + k be a complex value within the circle of con

vergence of the series/(Y)
= + a^z + &amp;lt;/

2
2- + . . . + aaz

n + . . . ,

then we have

f(z + h)
= + a^z + Ji) + a.2(z + A)

2 + . . . + a n (z + //)&quot;
+ . . .

Now, if we arrange this absolutely convergent series by
powers of h, the coefficients are infinite series which can

be proved to be the successive derived functions of f(z) ;

thus, when a one-valued function /() can be expanded in a

series of powers of 2, the expansion can be made only in a

single manner. We have therefore

/( &quot;

which is Taylor s theorem for a function given by an in

finite series of powers of a complex variable.

11. A\
re proceed to examine at how many points within

a circle of convergence of radius 7? the function /(:)

vanishes, i.e., has a root. In the first place it can be

shown that, if R be finite, the function cannot vanish at

infinitely many points in the circle without vanishing-
identical Iy, that is, being zero everywhere in the circle.

Hence we can only have a finite number of roots in
an}&quot;

finite portion of the plane, and we may suppose none of

these to lie upon the boundary circle. If the function

vanish at any point 2
1? then, when we take the expansion

f(z) -fo + , -O -fa) + -

k) + ^i) + -fee.,

we have f(z^)
= 0. We may also have f (z^)

=
0, /&quot;(^ )

=
0,

itc. Suppose that the first of these which does not vanish

is/(
a
)(21 ),

or that the function /() vanishes for 2= .~
l
to the

order a, then
-ja

=
|1

/&amp;lt;

a)
(-*i)

+^ /(a+1)
0i) + ^

Now let this quotient be rearranged according to powers
of

2, and suppose the function to vanish at 2., to the

order f3, we can expand by powers of z - z.,, whence we

get- ^ ,
-

, ultimately =C/,(.E),
a series not

(Z 2J (2 Z.2)

vanishing anywhere within the region. If
/(.:)

were a ra

tional integer algebraic function, we should find
&amp;lt;/&amp;gt;(:)

a

constant, and we see that a + (3 + . . . &amp;lt;.tc.
= n : that is, such

a function cannot have more than n roots in the region of

convergence, i.e., in the entire plane. Taking logarithms,
we have log/(.?)

=
alog(

-
2^ + jklogfc

-
z.
2 )
+ . . . + log ^(2).

Hence, taking for each logarithm on the right one of its

innumerable values, let 2 move from any point A round

the circumference of the boundary circle, keeping its

interior on the left. Since 2 - z
i
vanishes only once within

the circle, namely, for 2 = 2
1? log(2

- 2
a )
=

log /a + iO will

become log/o + t(# + 27r) when z returns to A. Similarly

log(2-22)
will differ from its initial value by 2/~; and so

for the others. But, as $(z) does not vanish anywhere in

the circle, log $(2) will return to its original value at A.

Hence, if there be v vanishing points or roots within the

circle of convergence, the value of log/(.r) changes by lirrv,

when 2 travels all round the circumference. Conversely,
if the logarithm alter by li-n-v as 2 travels round the circle

of convergence, the number of roots within the circle is i .

12. This theorem of Cauchy s at once leads to the

fundamental theorem of algebra, that every equation of

the wth degree /(.--)
= a + a\z + a.,i- + . . . + a,,,:

1 = has n

complex roots. For we can take the radius of the circle

so great that the value of a lt
z
n far exceeds that of the other

terms; and, writing f(z) a nz
n
(\ + P}, the modulus of J&quot;

can be made as small as we please. Hence log f(z)
=

log(rt M2
w

) + log(l + /*). Now as we go round the circle

log(l + /*) differs as little as we please from log(l)
= 2/-?V,

and so, whatever value we begin with, as the corresponding
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logarithm varies continuously, the value of log(l + P) will

not have changed by a multiple of 1m when we return to

the point we set out from. But, since the point 2 = is

i

within the circle, log(an
n
)
= nlog(an &quot;z) changes its argu

ment
l&amp;gt;y

n. 2-i in consequence of the circuit. Hence

log/fc) changes by Imn : that is, in the circle of conver

gence whose radius is as large as may be required there

are always n values for which the rational function

a + a
l
z + a^

2 + ... + a, L
z
n vanishes. Some of these may

be coincident
;
but in all cases the total number of the

orders of the different vanishings is n.

13. If two given points z
(}
and ^Tbe joined by any curve

of finite length, and if we take as many intermediate points

as we please zv z.,, . . . ?.n -\ upon the curve and form the sum

then the complex limiting value to which this sum tends

as n is increased indefinitely is called the definite integral
of the function f(z), formed from z to Z along the path
prescribed by the equation of the curve. Having first

examined, after the manner of the theorems regarding real

integrals, under what conditions this sum has a determinate

limiting value, we have next to take into account that a

definite complex integral differs essentially from a real one
in that the path along which the variable z may travel from
one limit to the other is perfectly arbitrary. We have
therefore to investigate this problem : When is the integral
of a complex function a unique function of its superior limit

independent of the path of integration
1

? In order to

answer this we must recall an important theorem concern

ing the reduction of a double integral of a function to

.simple integrals along the boundary curve, which is in

fact a case of Green s theorem (see INFINITESIMAL CALCU
LUS, vol. xiii. p. 58) when confined to two variables.

14. Suppose P and Q are two real functions of x and y
which are everywhere within a certain boundary finite and

continuous, the theorem is then that the double integral

frf&Q &P\
11 ( ?r- - ) dxdy taken over the entire region is equal to

the simple integral \(Pdjc, + Qdy) taken along the entire

boundary of the region.

Taking the positive directions of the axes as usual, we
define the positive direc

tion along the boundary
to be that for which the

bounded surface is on

the left hand; then, \i d

we have to exclude any
portion, c.y., a circular

space altogether within

the external boundary,
so that the points within

it are to be regarded as

not included in the re

gion, the positive direc

tion of the boundary is

that indicated by the

arrows in fig. 4. In all the simple integrals the inte

gration must be effected in the positive direction thus

explained. ^
To integrate^/ -^-dxdy

with respect to ^, let us split

up the region into elements by parallels to the axis of

. . Select any one and, reading from left to right, denote
the values of Q where the element crosses the boundary
at the entrances by () p Q.,, etc., and at the exits by

rSj/}

&amp;lt;/, Q&quot;,
itc.

;
then I ^c .&amp;gt;-

^ -Q l
+ Q - Q, + Q&quot;

-
etc.,

Now in each of these integrals y goes through all its

values from the least to the greatest, therefore dij is always
to be taken positively. But, denoting by dyv dy.^ etc.,

and by dy , dy&quot;, etc., the projections on the axis of y of the

arcs of the boundary cut by the element as above, when we
take the positive direction of the boundary into account,
we have dy dt/ l

-
dy.,

= etc. = + dy = +
dy&quot;

= etc.
;

tlius

where this is taken along the entire boundary in the

positive direction. In like manner, dividing the region
into elements parallel to the axis of y, and denoting the

values of P at the entrances, proceeding from below up
wards, by Pv P.

2 , etc., and at the exits by P, P , etc., we

have
JJ*-fattedy

= -
I I\dx + lp\L&amp;lt;:- lP

2djc + &c., where

dx is positive. Hence, as before, taking account of the

positive direction of the boundary, dj: = + dj.\
= + (],&amp;lt;-.,

= etc. = -&amp;lt;7,/=- d.c&quot;
=

etc., and consequently JTj-djcdy

.r -
fp,

l.c.,
- etc. = -

jPds,
takitakin the

integral in the positive direction along the entire boundary.
Accordingly, putting these both together, we have the

surface integral ff( -^
-
j-\d.nly

= I (Pd.r + Qdy), taken

positively along the entire boundary. This proposition

may be extended to complex values : when P = P + iP&quot; and

Q = Q + iQ&quot;-,
as the proposition is already proved for real

/T/&O 8P\ /r/SO 8J&quot;\

values, Ave can put // *---- ? \djcdy = // ( -^
----= \dxdyJJ \ox by/

J JJ \ojc oy /
y

) then, applying it to each of these,

JT(jr
- j) djcdy = I (Pels + Q dy) + i

l(P&quot;dx + Q&quot;dy)
\ oJJ oy / J J

=
I (Pdx+ Qdy). We assumed that there were no branch

points within the region, or other points at which P or Q
are discontinuous. If there were such, we should have to

surround them with actual closed lines, as small as we

please, and thus exclude them, introducing these lines as

parts of the boundary of the region.
15. We can now let P=f(z), Q = if(z). We see that, if

f(z) be an analytic function of z without exception in any

simply connected region, //(;)&amp;lt;/?

= when taken all round

the boundary of that region. If Ave take any two paths from
~ to Z in this region, since these paths from Z

Q through A t

Z and back through B to include such a region, we have

I(z AZHz )
= or I(z A Z) + I(Zlh^ = 0. But, as the value

of the integral I(ZBz^)=
-
I(z^BZ) along the same path,

the last equation becomes I(z AZ} = I(^BZ), or the value

with which the integral starting from ? arrives at Z is inde

pendent of the path travelled under the conditions sup

posed : it is a function of the upper limit only. The path

z^BZ is said to be reconcilable with the path z^AZ. If

the region within which f(z) is an analytic function be

multiply connected, u{z)dz vanishes when taken positively

all round the boundary. The integral has a definite value

along each separate boundary curve. For instance, if

within the region we take a closed curve which includes a

simply connected region, as a in fig. 5, the integral along
this curve vanishes. But for a curve which includes a

region along with a boundary curve, as /? in fig. 5, the in

tegral has the same value as it has for this boundary curve.

Whence, if a function f(z) which has to be integrated lose

the character of an analytic function in isolated places,

XXIV. 10
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these must be excluded by surrounding them by curves as

near them as AVC please and taking these curves as part of

the boundary ;
it can then be

integrated in the multiply con

nected region so found. The

integral for the boundary of

.such a place may vanish or not.

If not, the integral function is

many-valued and branches at

this place. If it vanish, the

integral remains one -valued,

but the point may still be a

singular one for the integral :

that is, the integral may at it Fig. 5.

cease to be finite or to be an analytic function.

16. If Ave know the value of any function and those of

all its derived functions at any one point, and if Ave knoAv
that it is an analytic function Avithin a finite connected

region, that is, that it is unique, continuous, and has
a determinate first derived, then Taylor s series for it

converges throughout a circle round this point, which is

included AVI thin the region ;
and for each point within the

region the function can be developed in a similar series.

In other Avords, every function Avhich is analytic Avithout

exception in a connected region can be expanded around
each point of the region in a series of ascending positive

integer poAvers. The method in Avhich Ave shoAv this is

due to Cauchy. Let f(z) be an analytic function with
out any exception in a simply connected region (including
the boundary) ; then, if t = u + iv be any point within the

f(z
\

region, the quotient -^~ is likewise an analytic function

Avithin the region, only the point z = t is a singular one.

Surrounding t by a circle whose radius p is as small as we
please, we obtain a region bounded by two curves in which
the quotient is analytic without exception. Hence, inte

grating the quotient along both boundaries, the sum of

both integrals vanishes. In regard to the small circle

put z-t = pe
w

;
therefore Ave get dz = ipe

i9
dO, and for it

f
(t + pe

w
}dO. NOAV/ is continuous near

z t. Hence p can be taken so small that for all values of

the difference of f(t) and f(t + pe
iB

) may be less than 8,

where the modulus of 8 is as small as Ave please. Hence

differ by a quan-
o o

tity whose modulus is less than that of 27r8 ; thus, what

ever be the value of p, we have i I f(t + pe
iff

)dO
=

2i-nf(t).

ff(z)
Hence Ave have / -dz-2iirf(t)

=
0, or

1

,

2 - t
J ^

2nrJ z -t
when the integral is taken positively along the outer

boundary, and so along any curve which includes the

point t. This is what Cauchy called the residue of the

quotient function relative to its infinite t. We thus see

that, when the values of a function f(z) are given along a
closed curve, and the function is analytic without excep
tion within this curve, the value of /(z) can be found for

each internal point by means of a definite integral.

^

It was assumed that f(z) has throughout a derived.
This can be exhibited as a definite interal. In fact

whence
&amp;gt;

\t converge to zero, f (t)
=
9^773^, where the integral

may be taken along any path round
t, provided it remain

within the original region. But it follows that through
out this f (t) also is an analytic function, for, as before,

/&quot;(?)
=

r. In like manner f
(ll

\t)
= - 7- I

-^
2iirJ (z

-
1)

3 - w
2iirJ (z

Thus for all points in the region the function has higher
deriveds of all orders, and they are all analytic functions.

17. We can now develop the function f(t) in a series of

powers. Let us select a point a, otherwise arbitrary,
such that the largest possible circle which can be drawn
round it without going outside the region may include the

point t,
for which the function is to be expanded. For

every point on the circumference of this circle we have

mocl(Z
-

(t) &amp;lt;mod(.r
-

a) and therefore
z t z-a. t-a

1

z-a\
gent series.

z - a

Now, substituting

is a conver-

this in the equation
1 /7 (V)

/(O = :y~ \ ~^nfi
z anc^ taking the circle as curve of inte-

gration, we find f(t)
=

v) )
1

^dz + &c. V
,
which by the equations already

a) j

established may also be written f(f) =/() + (t
-
a]f (a)

(t .)

2 (t
)
3

H ; ~-/ (
a
) + 1 o Q/ () + .... This expansion con-

1 . .j L . a . O

verges unconditionally for all values of t within the circle

round a which does not go outside the original region.
This is Taylor s series for a complex function, and this

deduction of it shoAvs definitely hoAV far its convergence
extends, namely, to all points t which are less distant from
a than the nearest point of discontinuity or of ramification.

Thus a function Avhose value, as well as those of all its

derived functions, is knoAvn for a point is analytic in the

neighbourhood of this point only when a finite circle, IIOAV-

ever small, can be assigned Avithin which this series con

verges. The series arrived at will, in general, not converge
for all values of t Avithin the original region in Avhich f(z)
Avas assumed to be analytic. But Ave can vary the centre

a so as to arrive at a circle, and thereby at a development,
Avhich embraces any such required point. If t be at a

finite distance, however small, from the circle, draAv any
curve from a to t Avhich shall be ahvays at a finite distance

from the boundaries. Let the circle round a meet this

curve in the point a betAveen a and t : then by means of

the series Ave can calculate the function / and its deriveds

for a point on the curve and within the circle as near as

Ave please to a, and thus take this as the centre of a IICAV

development all whose coefficients are knoAvn. The new
circle of convergence cuts the curve in a point a&quot;,

Avhich

is certainly nearer to t. The continuation of this process
must ultimately lead to a circle which includes the point

t, since the radii cannot diminish beloAv a finite assignable

quantity, the path a a a&quot; . . . t being always at finite dis

tance from the boundaries. By this process Ave can also

carry on an analytic function that is defined by a series of

powers beyond its circle of convergence into a region
Avhich does not contain any singular point. Each such

series of poAvers defines the function for a determinate

circular region of convergence, and is said to be an element

of the function. Different elements of the function arc

got according to the centre chosen for the expansion, and
even the same value of the argument belongs to different

elements of the function
;

but for a unique function the

different elements must lead to the same value for the

same argument. Two or more analytic functions, hoAvever

defined Avithin given regions, are to be regarded as belong

ing to the same function only Avhen the elements of one

function can be derived from those of the others.

18. We conclude with illustrating by a feAv applica-
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tions to elliptic functions of a complex variable. Calling

K(z)
=

(z
-

a)(z
-

b)(z
-

c)(z
-

d), then \Atf(7) will be ex

pressed as a unique function by means of a two-leaved

Riemann s surface. Its branches take the same values at

each of the points a, b, c, d. Let the leaves be pierced

through and joined transversely along the lines a to b and

c to d (fig. 6). Assume that in the upper leaf \/-K(z) at the

origin is + It and in the under T leaf is - R. Every
path which, when

projected on the

upper leaf, goes
an odd number of

times round an odd
number of branch

points leads from
one leaf into the

other; on the other

hand, a path which

goes an even num
ber of times round
an odd number of

branch -points,
which oes

or

round

in value accrue to

Fig. 6.

an even number of branch-points, ends in the leaf in which
it originally began. Now let us investigate what changes

dz f
and to I JE(z)dz when z de-

/n(z) J
v

scribes part of a vanishing circle round the branch

point a. First, let z = a + pe
ie

,
then dz = ipe

ie
dO, R(z)

=
pe

io
(a

- b + pe
ie

)(a
- c + pe

ie

)(a
- d + pe

ie
)
= pe

wS. Hence

. J3 = iplgWdO \fS. But,

when p is evanescent, lim \/S = \ [(a,-b)(a-c)(a
-

d)]
= T,

and is therefore neither infinitely great nor evanes
cent ; integrating therefore between 6

Q
and V we find

_ i ,(?! ___ ^ r&amp;lt;ji

limv//&amp;gt;.

- J e is 2dO and lim \V7J et i8d0. Since these
1 J 1 J 60

vanish when p does, and the other factors are not infinite,

we see that, when I -7==; and I */fi(z)dz&TQ taken along
J v R(z} J

paths surrounding indefinitely closely a single branch

point, both these integrals vanish.

If now we confine our attention to the integral of

the first kind, let z go from the origin in the upper
leaf along a straight line to near the point a

;
then the

integral --
,

/R(z)
putting y mx in z =

may be calculated as for a real variable, and it increases

[
a dz

by I

/
- ~T- Next let z go round a in a vanishing circle,

the integral gains nothing ;
then let z return to the origin

along the same line, it proceeds now in the lower leaf
;
thus

both \/S(z) and cfehave signs opposite, but values equal to,

what they had on the outward path. Thus on the whole

by travelling this elementary contour (lacet, Schlei/e) from
O to near a, round a, and back to O, the value of the in-

f
a dz

tegral is increased by A = 2 I j= In like manner we
/ N/A

(*)

have for the elementary contours or loops round b, c, d
f&amp;gt;

(
re

(

the three increments B 2
/

- C = 2 = -,

./ov^) Jo\Aff(*)

and

19. Now, if the loop round a be described twice in suc

cession, the integral changes by A - A and so on.

But if, after a is once described, b is described once, the

change is A - B. If then z go straight to any arbitrary

point for which the value of the rectilinear integral is iv,

the value along the entire path, or along any path recon

cilable with it, is A - B + w. The two loops round a and
b may be taken as often as we please before going by the

straight course from O to z
;
thus A - B is a period of the

integral, which is accordingly an infinitely many-valued
function of z. As there are three independent differences

of any four quantities, it would seem as if there should be
three periods ;

but we can show that A - D arises from a

combination of A - B and A - C. In fact, describe round
the origin a circle to include all the four points ;

then let

3 go straight from the origin to a point p on this circle,

travel round it positively, and return from p to the origin.
The integral has along this path the same value as along
the four loops in succession, since between the two paths
there is not any singular point and both have the same

origin and goal. Thus the value of the integral along this

path is A - B + C - D. But, when z goes round the

circle from p, the radical changes sign four times. If

loops be described from p round a, b, e, d, they are recon

cilable with the circumference of the circle. Hence the

radical has the same sign when it returns to p as that it

set out with
; accordingly, since along Op and j)O the

radical has the same sign, the integrals I(0p) and I(j;O)

cancel, and the integral along the four loops in succession

has the same value as along the circle alone. To find this

value, put z = pe
i9 and it becomes

. But, as

PJ \ P/ \ P/

the radical is unique along the circumference of the circle,

the value of this integral is the same whatever be the

value of p, provided it be large enough to include all the

singular points. Hence we can let p increase indefinitely
and then this has the limiting value zero. Consequently
A - B + C - D =

0, or A - D = A - C -
(A

-
B) ;

thus the

third period is composed from the other two. Hence the

periods reduce to A - B and A - C. It can thus be shown
that all values of the integral for all possible paths of inte

gration between O and z are included in the two formuhe

m(A B} + n(A C) + iv&udm(A B] + n(A C) + A - w.

20. If a new variable z be introduced, homographically
related to z by the equation a + /3z + yz + Szz = 0, it trans

forms the integral!- ,-&quot;

- into (a8-/3y)l . &quot;. r . The
J v Ji(~) ./ \

-K-i(z )

coefficients of R^z }
can be determined so that it may

differ only by a constant multiplier from (1
- z -}(\

- k-z -}.

As k is given by a reciprocal quadratic equation, it is

always possible to choose such a value that its modulus

may be less than 1. In other words, it is possible by a

homographic transformation to convert the quadrilateral

a, b, c, d into a parallelogram, the new origin being at the

intersection of its diagonals (fig. 7). This leads to Jacobi s

form of the integral when k is supposed real. The inte-

_of
1

&amp;lt;**

J&amp;lt;y(i-^xi-^vy

js=2i
llk- =4^= c-* f

~ l

grals along the loops are here

dz
Hence yi-&amp;lt;7 = 2

A - B is the integral taken consecutively along the loops
of a, b

;
but for these paths we may substitute the

following : proceed straight from O to a near a, then

round a back to a, then straight from a to /3 near b, next

round b back to /?, then again straight to a, and straight

back to O. The integral takes the same value by this

path as by the other, since there is no singular point
between them and both paths have the same origin and
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goal. Now the radical changes sign as s goes roundoff,
and again as it goes round b

;
hence it returns to a

with the same sign. Thus Oa is travelled in the /
two directions with the root having the same

sign ;
hence 7(0 )

and 7(aO) cancel. By de

creasing indefinitely the radii of the circles,

the circular integrals vanish
; ^ /

and, as the root is negative

along a/3 and positive along /3a,

the value of A - B reduces to the

negative double value of the in

tegral from a to (3, that is, from

a to b for vanishing radii
;
thus

dz

/n - - 2V1 - /-
- - 2 V

^ie rectilinear inte

grals required are now only between the limits 0, 1, and

I/A
1

,
so that they do not cross any singular point. In

case k is a positive proper fraction we have in Jacobi s

notation A = 2
A&quot;,

A C
47i&quot;,

A - B = 1iK
;
therefore all

f* dz
values of the elliptic integral / j= ,

what-
./ v(l

-
-)(!

- k-z2
)

ever be the path taken between the limits and z, are

included in the two formulae 4/iT+ ImiK + w and knK+
IrniK + 2A - w. Hence the inverse function z = sinamw
is doubly periodic for 4AT and 2t

7t&quot;,
thus

sin am(knK+ ImiK + w) = sinaimv

sin am(2(2)i + 1)71&quot;+
ImiK -

?/&amp;gt;)

= sina? ?&amp;gt;-.

This last shows that sin am w takes the same value for

two different values

of w within the same

period. In

the plane of w mea
sure a series of par
allels (see fig. 8) to

the axis of ordinates

at distances 47iT, and

to the prime axis at

ime v
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perfect genera are kept down by the more perfect. The

less definite view of Goethe included, besides recognition

of the conservative or centripetal force of heredity, that

of a progressive or centrifugal tendency to adaptation to

environment. Oken (1809) similarly regarded all pro

gress from his primeval
&quot; Urschleim

&quot;

as having been in

terms of its interaction with the external conditions of

life. In 1813 Wells made his now well-known suggestion

of the importance of natural selection in determining the

varieties of the human species; and in 1831 Patrick

Matthew published his much more developed, yet equally

disregarded, statement of the same doctrine in its more

general applications. In 1828-30 Geoffrey St-Hilaire,

afterwards ably succeeded by his son Isidore, denied inde

finite variation, regarding function as of secondary im

portance, and laying special stress on the direct influence

of the environment : for instance, it was not so much the

effort to fly as the (supposed) diminished proportion of

carbonic acid in the atmosphere which determined the

evolution of birds from saurians. The veteran geographer
Von Buch naturally inclined to emphasize the influence of

geographical isolation (locality, climate, soil, food, &c.),

and laid stress on the restriction of the area of possible

sexual union as bearing upon the origin of varieties. The

embryologist Yon Baer (1834) dwelt especially upon the

organismal nature of variation, on the unfolding, as it

were, of new structures; and Schleiden (1838) and other

naturalists more or less distinctly advanced similar opinions.

In 1844 appeared the Vestic/es of Creation, which in its

later editions (1853) formulated an hypothesis of progress

(1) by rhythmic impulse through grades of organization,

(2) by another impulse tending to modify organic structures

in accordance with external circumstances. In 1852

Naudin argued for the formation of new species in nature

in a similar way to that of varieties under cultivation,

further attaching great importance to an assumed &quot;

prin

ciple of
finality,&quot; apparently a kind of organismal fate.

Herbert Spencer, whose weighty arguments for evolution

date from 1852, laid special stress upon the modifying
influences of environment, this involving changes of

function, and so ultimately of structure. Finally, in 1853

Victor Carus argued for a progressive adaptation to chang

ing external conditions. An undefined hypothesis of in

ternal modifiability appears also to have floated before the

mind of Owen.
In this succession of variational theories we recognize

the repeated general insistence upon every separate factor

in the problem, organism, function, and environment,
the successive authors, in fact, almost falling into as many
schools. Yet these are singularly unprogressive : the same

hypothesis is stated again and again, but always fails to

carry conviction
; many employ the merest abstractional

explanations, in terms of what is simply the old pre-

physiological
&quot;

vital force
&quot;

(see BIOLOGY), or attempt to

cut the knot by the more or less open introduction of a

deus ex machina. Even the more definite and scientific

theories of Erasmus Darwin, Lamarck, Geoffroy, and

.Spencer fail adequately to establish in a sufficient number
of concrete cases the supposed potency of environment or

function, much less of internal or volitional moods, in de

termining extensive changes ; moreover, they are con

stantly confronted by cases in which any one set of changes
seems to take place independently of the other. Hence,

despite the deep and unanimous conviction of so many
biological thinkers as to the origin of species by evolution,

the essential problem remained unsolved. For, until some

explanation, rational and concrete, detailed yet universal,

of the origin of species should be reached, the cautious

naturalist could not feel justified in accepting as a scientific

certainty a doctrine which rested so largely upon unde-

monstrable grounds. Any really new attempt at estab

lishing the doctrine of evolution had thus, not simply to

reorganize and strengthen the empirical evidence, by
marshalling beside the generalizations of morphological

unity of type the facts of more strictly historic bearing,

distributional, pakeontological, and embryological, but

also to meet this deeper theoretic want by showing not only
that evolution has taken place but how. Hence the import
ance and rapid acceptance of the Origin of Species (1859), Charles

for which the time was fully ripe. For it is evident from Darwin,

the preceding historical outline that the view still fre

quently promulgated of the exclusive and, as it were,

catastrophic importance of this work in the establishment

of the doctrine of evolution must be replaced by a more
uniformitarian and, so to speak, less creationist view.

It should not seriously be supposed that the theory of

descent which had been held in one form or another by
the leading biological thinkers of that and the two preced

ing generations, with almost the individual exception of

Cuvier, had been decisively abandoned by men of science,

or that the public which had purchased ten editions of the

Vestiges of Creation in as many years, and which took up
the first edition of the Origin of Species on the day of

publication, could be quite unprepared for the acceptance
of the major thesis of both works. Yet that a lull had
taken place is also unquestionable, for the failure of wave
after wave of speculative effort had produced a widespread

feeling of discouragement, and a tendency to concentration

upon more concrete and smaller (for the most part Linnaean

or Cuvierean) problems alone, since of these the solution

was comparatively sure. The dramatic coincidence between

Darwin s and Wallace s conclusions l soon helped to gain
immediate attention to the new theory ;

and this was

thoroughly developed and retained by the prompt appear
ance of the first and second editions of the Origin of

Species. Without entering upon a review of this classic

treatise, much less a retrospect of the controversy it pro

voked, it is evident that it was upon almost all sides so

much stronger than preceding attempts, its central doctrine

so lucid and obvious a statement of the everyday facts of

life, its mode of presentation so temperate yet so forcible, its

self-criticism so frank and unconcealed, that its marvellous

success was owing far more to intrinsic merit than favour

able circumstances. The required re -statement of the

evidence for the historic fact of evolution was at last

learnedly and forcibly done, and the salient difficulties in

its way, like that of the imperfection of the geological

record, admirably met
; yet this portion of the work sinks

into comparative ineffectiveness beside the long- sought
modal explanation of the process proffered in the theory
of natural selection, which was soon seen to throw a new
and searching light upon the smallest details of structure,

function, and distribution, in fact, to afford the instru

ment of a new and systematic interpretation of organic

nature. Of this doctrine, then, a brief account is needed,

and this may be best given by following as closely as pos

sible upon the lines of the magnum opus itself, although the

full title of this The Origin of Species by means of Natural

Selection, or the Preservation of Favoured Races in the

Struggle for Life is its own best and briefest summary.

THEORY OF NATURAL SELECTION.

After mentioning that his first light upon the origin of Analysis

species was derived from his early distributional studies,
of Origin

Darwin points out that &quot;a naturalist, reflecting on the
p̂ecies

mutual affinities of organic beings, on their embryological

relations, their geographical distribution, geological succes

sion, and such other facts, might come to the conclusion

that species had not been independently created, but had

1 Journ. and 1 roc. Linn. Soc., 1858.
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descended like varieties from other species. Nevertheless,

such a conclusion, even if well founded, would be unsatis

factory until it could be shown how the innumerable species

inhabiting this world have been modified so as to acquire
that perfection of structure and co-adaptation which justly

excites our admiration.&quot; Again, &quot;It is therefore of the

highest importance to gain a clear insight into the means

of modification and co-adaptation. At the commence
ment of my observations it seemed to me probable that

a careful study of domesticated animals and cultivated

plants would offer the best chance of making out this

obscure problem. Nor have I been disappointed : in this

and all other perplexing cases I have invariably found that

our knowledge, imperfect though it be, of variation under

domestication affords the best and safest clue.&quot; Hence
the first chapter is devoted to an account of those ex

tensive studies of variation under domestication which later

formed the subject of a separate work.

Varia- A comparison between individuals of the same variety of culti-

tion vated plants or animals shows a greater degree of variation than
under between individuals of any one species or variety in nature. This

domesti- higher variability of domestic productions is to be ascribed to the

cation, less uniform conditions of their upbringing, perhaps in part also to

excess of food. Exposure to new conditions must be continued for

generations to set up any great variation
;
but this, once set up, con

tinues indefinitely. Changed conditions may directly influence the

whole organization or certain parts alone, or act indirectly throiigh
the reproductive system. With respect to the direct action, the

nature of the organization seems more important than that of the

conditions. The effect on offspring may be definite : e.g., size may
depend upon the amount of food, colour upon quality of food, thick

ness of skin and hair upon climate, &c. But indefinite variability
is a much commoner result of changed conditions, and has probably

played a much more important part in the formation of our domestic

races. The reproductive system is peculiarly sensitive to very slight
external changes. Many plants and animals will not reproduce in

domestication, even though individually vigorous ; others, though
weak and sickly, breed freely. Hence we need not be surprised at

the reproductive system acting irregularly and producing -variations.

But that variation is not exclusively associated with sexual repro
duction is demonstrated by the case of plants &quot;sporting&quot; through
bud - variations. Such cases, moreover, prove the nature of the

organism to be of more importance than the conditions.

Changed habits and use and disuse produce an inherited effect
;

witness the lighter wing- and heavier leg-bones of the domestic duck,
the enlarged udders of milch-cows, or the drooping (unpricked) ears

of domestic mammals. Variations are often definitely correlated :

short-beaked pigeons have small feet
;
hairless dogs have imperfect

teeth
;
and blue-eyed white tom-cats are deaf. Hence selection of

any one character will probably modify others indirectly. Although
the laws governing inheritance are mostly unknown, probably most,
if not all, characters tend to be inherited. The popular statement

that domestic varieties, when they run wild, revert to the primitive
stock is unsupported by satisfactory evidence

; and, although rever

sions occasionally occur in domestication, there is no sign of any
general tendency to the loss of acquired characters. Except in

being less uniform than natural species, in often differing more

widely in some single part, and in being fertile when crossed, there

are no well-marked distinctions between our domestic races and the

so-called true species of a genus. The many breeds of dogs and
cattle may arise from more than one species ;

but probably those of

horses and fowls, and clearly those of rabbits, ducks, and pigeons,
are each descended from a single species. In this respect the breeds

of pigeons are of peculiar importance, since not only carrier and

tumbler, runt and barb, pouter and fantail, but at least a score of

varieties might be chosen which differ so thoroughly, internally
as well as externally, that an ornithologist, treating them as wild

birds, would be compelled to grant them specific, and even distinct

generic rank. Yet, since all these have indisputably arisen from the

wild rock -dove (Columba livid), it is clear that naturalists who
admit a unity to such domestic races, which professed breeders

have often laughed to scorn, should in turn be cautious before de

riding the unity of wild ones.

How then have domestic races been produced ? By external con
ditions or habits alone ? One of their most remarkable features is

in exhibiting adaptation, not to their own good, but to man s use

or fancy. We know that all the breeds were not produced as per
fect as we now see them, and the key is man s power of accumu
lative selection : nature gives successive variations

;
man adds them

up, making for himself useful breeds. Skilful breeders speak of

the organization as plastic and under control, and have effected ex
tensive modifications within our own generation. Unconscious

selection, which results from every one trying to possess and breed
the best individuals, is even more important. This accumulated

change explains why we so often cannot recognize the wild parent
stocks of our cultivated plants, while its absence in countries in

habited by uncivilized man explains why these never yield plants
worth immediate culture. Man s power of selection is facilitated

by keeping large numbers, in which variations are more likely to

occur. Facility in preventing crosses is also of importance, as of

pigeons as contrasted with cats
;
some species are, however, less

variable than others, e.g., the goose.
Individual differences arise even in the offspring of the same Varia-

parents and tend to be inherited
;
hence they afford material for tion

natural selection to act on and accumulate, precisely as they would under
for human selection. (Polymorphic genera e.g., Rosa, Riibus, nature.

Hieracium, &c. may perhaps owe their protean character to their

variations being of no service or disservice, and consequently not

being acted on by natural selection.) In determining whether a
form should be ranked as species or variety, the opinion of natural
ists of sound judgment and wide experience is the only guide, yet
this lacks unanimity (see SPECIES) : for example, of the polymorphic
genera of the British flora alone Bentham reckons 112 species but

Babington 251. Wallace has shown that no certain criterion can

possibly be given by which to define his convenient working cate

gories of Malayan Lepidoptera, &c., viz., variable forms, local forms,

sub-species, and representative species. As De Candolle concluded
from his monograph on oaks (in which he shows at least two-thirds
of his 300 species to be provisional), &quot;so long as a genus is imper
fectly known and its species founded upon a few specimens

&quot;

they
seem clearly limited

; but, &quot;jnst
as we come to know them better,

intermediate forms flow in and doubts as to specific limits augment.&quot;
The terms variety and species are thus arbitrarily applied to inde
finable groups of more or less closely similar individuals. Common
species that range wide and are much diffused are those which vary
most. The species of the larger genera in each country vary more

frequently than the species of the smaller genera. The species of

large genera present strong analogies with varieties, which we can

only understand if they originated as such.

The term &quot;

struggle for existence &quot;is used in a wide sense, in- Struggle

eluding dependence of one being upon another, and embracing for exist-

(which is more important), not only the life of the individual, but ence.

success in leaving progeny. From the high (geometrical) rate of

increase of all organic beings (slow breeders only requiring a few
more years to people a whole district) struggle inevitably follows,
either one individual with another of the same species, or with the
individuals of a distinct species, or with the physical conditions of

life. It is the doctrine of Maithus applied with manifold force to

the entire animal and vegetable kingdoms, for in this case there

can be no artificial increase of food and no prudential restraints

from marriage. The checks to increase are most obscure. Eggs or

young animals generally suffer most, and plants, mostly as seed

lings, both from germinating on ground already occupied and from
animals. The amount of food, of course, gives the extreme limit

of numbers, very frequently, however, the attacks of enemies, as
of game by vermin. Climate plays an important part, and periodi
cal seasons of extreme cold have destroyed as many as four-fifths of

the birds of an observed area. Epidemics, too, may occur. In

many a species a large stock of individuals is often essential to its

preservation. Complex and unexpected checks and relations exist

between organic beings which have to struggle together ;
witness

the profound alteration of the flora and fauna of a heath when
planted with Scotch fir, these again being wholly dependent upon
the exclusion of cattle. But in several parts of the world insects

determine the existence of cattle. Again, red clover depends for

fertilization upon the humble-bees, these upon immunity from the
attacks of field-mice, and thus indirectly upon the numbers of cats

;

hence no bees, no clover, and the more cats, the more clover ! The
struggle will almost invariably be most severe between the indi

viduals of the same species, for they frequent the same districts,

require the same food, and are exposed to the same dangers. In the
case of varieties of the same species the struggle will generally be

almost equally severe, and we sometimes see the contest soon de
cided (as in the case of varieties of wheat or sweet pea, of the

mountain-sheep or medicinal leech). Similarly, the struggle be
tween species of the same genus will generally be more severe than
between the species of distinct genera, e.g., the replacement of the
black rat by the brown or of the large cockroach by the small.

The structure of every being is related to that of all the others

with which it competes, from which it escapes, or on which it

preys ;
witness alike the teeth and talons of the tiger, or the legs

and claws of the parasite clinging to his hair. The albumen of a

seedling favours its struggle with plants already growing around it.

How will this struggle for existence act in regard to variation ? Natural

Can the principle of selection, so potent in the hands of man, apply selection.

under nature ? Most efficiently ; for, when we bear in mind the

constant occurrence of variation, with the strength of the heredi

tary tendency, also how infinitely close and complex are the mutual
relations of organic beings to each other and to their physical con-
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ditions of life, and consequently what infinitely varied diversities

of structure might be of use to each being under changing condi
tions of life, can it be thought improbable, seeing that variations
useful to man have undoubtedly occurred, that other variations,
useful in some way to each being in the great and complex battle

of life, should occur in the course of many generations ? And, if

such do occur, can we doubt (remembering that many more indi
viduals are born than can possibly survive) that individuals having
any advantage, however slight, over others would have the best
chance of surviving and procreating their kind ? On the other

hand, we may feel sure that any variation in the least degree in

jurious would be inevitably destroyed. This preservation of favour
able and this destruction of injurious variations are called natural

.selection, or, less metaphorically, the survival of the fittest. The
probable course of natural selection may be understood from the
case of a country undergoing change of climate. The proportional
numbers of its species will be changed ;

some will probably become
extinct

;
and these changes would seriously affect the others. Im

migration of new forms might occur, with further serious disturb

ance, or, where this is impossible, we should have places in the

economy of nature which might be better filled up. In such cases

slight modifications which in any way favoured the individuals of

any species, by adapting them better to their altered conditions,
would tend to be preserved, and natural selection would have free

scope for the work of improvement. Moreover, changed conditions
increase variability. As man produces a great result, what may
not natural selection effect ? The former acts only for his own
good, nature for that of the being itself

;
man on mere external

characters, nature on the whole machinery of life
; man irregularly

and imperfectly for a short time, nature by accumulation during
whole geological periods. Natural selection is daily and hourly
scrutinizing, throughout the world, the slightest variations, reject

ing those that are bad, preserving and adding up all that are good,
silently and insensibly working, whenever and wherever opportunity
offers, at the improvement of each organic being in relation to its

organic and inorganic conditions of life. It may operate on char
acters which we are apt to consider of very trifling importance, and
its accumulation of small variations may set up unexpected cor
relative changes. It may modify the egg, seed, or young as easily
as the adult, the structure of young to parent and of parent to

young, and in social animals it will adapt the structure of each for

the benefit of all.
1 The theory of natural selection is next illus

trated (1) by supposing the formation of swift varieties of wolves,
much as greyhounds have been developed by man ; (2) by reference
to the excretion of nectar by flowers, its use to insects, the action
of these in carrying pollen, its advantage in intercrossing, and the
resultant modification and adaptation of flower and insect to each
other through the preservation of their advantageous variations.

Circumstances favourable for the production of new forms through
natural selection are great variability, large numbers of individuals,
the complex effects of intercrossing, isolation in confined areas (yet
probably still more extension over continental ones, especially if

oscillating in level), and considerable lapse of time, although this

by itself must not be supposed to do anything (as if the forms of
life were undergoing change by some innate law), but merely to
afford increased opportunity for variation and environmental change.
Extinction, to which rare species are on the way, is caused by
natural selection.

The divergence of character brought about by artificial selection
in domestic breeds is efficiently paralleled in nature, since the more
diversified the offspring of each species, the more they will seize
on diverse places in the economy of nature, and so increase in
numbers. The greatest amount of life can be supported by great
diversification of structure. This divergence of character, with
extinction of intermediate forms, explains the difficulties of tax

onomy, which are then discussed in detail with the aid of a diagram.
This, of course, takes the form of a genealogical tree, and suggests
that of &quot;

the great tree of life, which fills with its dead and broken
branches the crust of the earth and covers the surface with its

ever-branching and beautiful ramifications.&quot;

The preceding summary of the classical statement of the
doctrine of natural selection should be supplemented by
reference not only to the original work, to the corrobora
tive labours of its author, and to the able independent
treatise (Natural Selection) of Wallace, but to the enormous
mass of exposition, argument, and illustration accumulated

by subsequent writers, commencing with Hooker and Asa

Gray, Huxley and Haeckel, but soon becoming too numer
ous even for mention. At the same time the history of

the controversy which has arisen out of that statement
.should also be treated, in so far as it has kept within

1 In the later editions of the Origin a brief account of sexual selec

tion is given at this point, vide infra, p. 82.

scientific bounds. The leading objections which have been
brought against natural selection, together with the replies
to them, should all be summarized, as, for instance, Fleem-

ing^
Jenkin s important criticism as to the swamping of

individual variations by crossing,
2 Mivart s vigorous and

detailed polemic against natural selection as capable of

accounting for the incipient stages of useful structures,
&c.,s and so on. But this could not be done to the satis
faction of either party without far exceeding the present
limits; happily, however, two chapters of the Origin of
Species (v. and vi.) are generally admitted to have at least
made the attempt up to 1872, the date of the final edition,
with great candour and fairness. The various constructive
efforts to supplement the hypothesis of natural selection

by introducing additional factors of evolutionary change
should also be mentioned, headed of course by Darwin s

own accessory hypothesis of sexual selection.

We must not, however, leave natural selection without Huxley s

a fuller statement of its services and claims, and this may advocacy,

most appropriately be taken from the recent and, as it

were, judicial deliverance of their veteran advocate, Prof.

Huxley.
4 He first points out the grounds of his agnostic

position (up to 1858) with respect to evolution as promul
gated by Lamarck, Chambers, and even Spencer :

&quot;

Firstly,
that up to that time the evidence in favour of transmuta
tion was wholly insufficient

; and, secondly, no suggestion
respecting the causes of the transmutation assumed, which
had been made, was in any way adequate to explain the

phenomena.&quot; He then goes on to say
&quot; The suggestion that new species may result from the selective

action of external conditions upon the variations from their specific
type which individuals present and which we call

&quot;spontaneous&quot;
because we are ignorant of their causation is as wholly unknown
to the historian of scientific ideas as it was to biological specialists
before 1858. But that suggestion is the central idea of the Origin
of Species, and contains the quintessence of Darwinism. .

That which we were looking for, and could not find, was an
hypothesis respecting the origin of known organic forms which
assumed the operation of no causes but such as could be proved to
be actually at work. We wanted, not to pin our faith to that or

any other speculation, but to get hold of clear and definite con
ceptions which could be brought face to face with facts and have
their validity tested. The Origin provided us with the working
hypothesis we sought. . . . The facts of variability, of struggle for

existence, of adaptation to conditions were notorious enough, but
none of us had suspected that the road to the heart of the species
problem lay through them till Darwin and Wallace dispelled the
darkness, and the beacon-fire of the Origin guided the be
nighted. . . . The only rational course for those who had no other
object than the attainment of truth was to accept

&quot; Darwinism &quot;

as a working hypothesis and see what could be made of it. Either
it would prove its capacity to elucidate the facts of organic life or
it would break down under the strain. . . . Whatever may be the
ultimate fate of the particular theory put forward by Darwin, I

venture to affirm that, so far as my knowledge goes, all the ingenuity
and all the learning of hostile critics have not enabled them to
adduce a solitary fact of which it can be said, this is irreconcilable
with the Darwinian theory.

&quot; 5

Darwin s own case for natural selection has also been Darwin s

tersely put.
6

&quot;The belief in natural selection must at reasous -

present be grounded entirely on general considerations,

(1) on its being a vera causa, from the struggle for exist

ence and the certain geological fact that species do
somehow change ; (2) from the analogy of change under
domestication by man s selection

; (3) and chiefly from
this view connecting under an intelligible point of view
a host of facts.&quot;

Applying to natural selection the accepted tests of a

good theory (1) power of explaining all phenomena and

meeting all objections, (2) power of meeting new facts as

they occur, (3) applicability as an instrument of research,

- North British Review, 1867.
3 Genesis of Species, 1871.
*

Life ofDanvin, vol. ii., &quot;On the Reception of the Origin of Species.
&quot;

Cf., however, op. cit., p. 129, note 4.
6 Letter to Bentham, 1863, in Life of Darwin, iii. p. 25.
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and (4) power of prediction, it seems difficult for the

most sceptical of critics to avoid ranking it very high,

while to those who regard it as triumphantly surviving
this assay the &quot;law of parsimony

&quot;

appears to preclude the

necessity of seeking any further explanation of evolution. 1

As no serious critic wholly denies the fact of a struggle

for existence, nor even a certain preponderance among the

survivors in any given area of those best fitted for the

struggle, however much he may consider the importance
of these facts to have been overstrained in certain direc

tions, we are fairly entitled at the outset to regard natural

selection, not only as provisionally superseding earlier

attempts at solving the problems of geological and geo

graphical distribution, but as adequately, it might almost

seem finally, explaining them (see BIOLOGY, DISTRIBU

TION). This claim at any rate must be allowed even by
those who deny the importance of natural selection as a

substantial factor in evolution in the other sub-sciences of

physiology and morphology, and this not simply because

it was as experts in distribution that Darwin and Wallace

themselves arrived at their hypothesis, nor because all

subsequent Avorkers in that field of science have adopted it,

but because no valid objection, or even supplementary

hypothesis, has ever, as regards this important department
of science, been so much as proposed. The survival of the

fittest, then, is unquestionably a vera causa, and one of

no small importance in the study of nature (in fact, in

undisputed possession of at least one entire field), as also

in the study of social life, from which both Darwin and
Wallace were directly inspired.

2 The importance of breed

ing and artificial selection is also undisputed ;
nor can

some small scope for natural selection in the formation of

varieties of wild races be denied even by the most grudging
of critics who may be versed in the facts of natural history
at all. But this amounts to admitting that natural selec

tion, already the undisputed explanation of distributional

changes, is at any rate a partial cause in structural and

functional ones
;
while older explanations of these facts,

even if not melting into merely abstractional ones, have

not succeeded in gaining acceptance.
At this point comes in with ponderous weight the con

ception by which Lyell had for nearly thirty years been

preparing the way for Darwin, that of uniformitarianism

in natural change. For, although it was perhaps almost

as much owing to the unfavourable opinion of Lyell as to

the hostility of Cuvier that the doctrine of Lamarck had
fallen into such disesteem, and although Lyell himself was
accustomed &quot;to keep the name of creation for a natural

process which he imagined to be incomprehensible,&quot; he

was, notwithstanding, as he claimed and as Huxley frankly

allows,
&quot;

strongly disposed to account for the origination
of all past and present species of living things by natural

causes,&quot; and his influence was, therefore, for Huxley, as no

doubt for others,
&quot;

perhaps more potent than any other in

keeping alive a sort of pious conviction that evolution after

all would turn out true.&quot; For, given the principle of

Lyell s work,
&quot; the principle that the past must be ex

plained by the present, unless good cause be shown to the

contrary, and the fact that, so far as our knowledge of

the past history of life on our globe goes, no other cause

can be shown,&quot; it is evident that
&quot; consistent uniformi

tarianism postulates evolution as much in the organic as

in the inorganic world. The origin of a new species by
1
Romanes, Scientific Evidence of Organic Evolution, 1886.

2
Through reading Maithus, On Population (see Ori/jin, p. 3 sy. ).

It is worthy of notice also that Herder s early suggestion (vide supra)
was made in his Philosojihy of History, Wells s early statement with

respect to the races of man, and Patrick Matthew s in a treatise for

practical purposes, while an early statement of the doctrine, hitherto

apparently overlooked, was made with respect to machines by James
Watt

(&amp;lt;/. Catalogue of Industrial Exhilrition, 1851).

other than ordinary agencies would be a vastly greater

catastrophe than any of those which Lyell successfully
eliminated from geological speculation.&quot;

Bearing in mind, then, the lesson of Lyell, that any
efficient cause, even though slow or at first sight trifling,

can be shown, if acting steadily for vast periods of time, to

effect enormous results, the apparent difficulty of adding

up varietal differences to specific ones, these to generic,

and these again to still larger distinctions, becomes only
the inevitable continuation of that summation of individual

into varietal differences which no one can deny to be

happening around us. Thus the onusprolandi that species
have not arisen in this way comes fairly to be thrown by
the advocates of natural selection upon its adversaries.

And, as these come individually to realize, through those

concrete studies which necessarily underlie all active con

viction on one side or the other, the importance of the

masses of concrete evidence which have been steadily

accumulating, it is little wonder that their majority should

not only have so rapidly dwindled, but actually have

changed sides so generally as has been the case. Thus, to

cite only a single case, (1) we are now in actual possession
of an unbroken and geologically successive series of fossil

horses, perfectly gradated through some forty-five &quot;species&quot;

back to a five-toed ancestor
; (2) Ave can trace the con

tinued evolution of the existing species in the bones, teeth,

and finest peculiarities of the specimens around us, as well

as the increasing differentiation of well-marked varieties

through artificial selection
; (3) we can see that such con

tinuous improvement of skeleton, teeth, etc., as is now and
has all along been in progress, must have been profitable
to the animals possessing them in the wild state, just as

they now are in the tame (since implying better locomo

tion, digestion, etc.).
Hence we soon come to feel a real

difficulty in understanding (1) how the continuous sum
mation of small individual advantages through varietal

characters into specific, and even generic ones, can be

doubted, much less denied, and consequently (2) how the

general applicability of the theory of natural selection to

interpret the gradual process of historic change can any

longer be called in question.
At this point it is right to notice that several evolu- Varia-

tionists have suggested or argued for the progress of tion

variation along definite lines
;
but this return upon pre-

&
, ! ^

Darwinian standpoints has been energetically and, it must
]jues _

be admitted, on the whole as yet successfully combated.

Thus Asa Gray (1861-76) has argued for variation along
definite and useful lines. Niigeli (1865) regarded the ac

quisition of certain characters which appear to be of no

service to plants as offering a difficulty to natural selection,

and as affording a proof of some innate tendency in plants
towards perfection, corresponding to what Kolliker entitles

the &quot;law of creation.&quot; Mivart (1871) has maintained

that variations are definite, and frequently sudden and
considerable. With such positions must also be noticed the

continuous and increasing insistence of Spencer (1852-86)

upon environmental action and functional change, although

spontaneous variation is not excluded nor considerable

importance to natural selection denied. Butler in Eng
land, and Cope, Hyatt, and other &quot; Neo-Lamarckians

&quot;

in America, have more fully developed this reaction, for

which experimental evidence has been especially sought
in Germany by Semper. And, while Darwin himself long
continued an uncompromising opponent of all such heresies,

a distinct, though partial, change of opinion was admitted

by himself in later years, and has been fully insisted upon
both by Mivart and Spencer. While in the Origin ofSpecies

up to 1869 variations are spoken of as &quot;accidental&quot; (no
doubt only in that sense in which a scientific man may fairly

use the word), and there is ample proof of Darwin s origin-
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ally even contemptuous attitude towards Lamarck, and of

his substantial rejection of the comparative importance of

function or environment in determining variations, these

views are unquestionably modified in the well-known pero
ration to the Origin of Species. The further diminishing

importance of natural selection is admitted in subsequent

editions, as Spencer has pointed out, in the preface to the

Descent of Man, and indeed elsewhere
;

while a recent

pungent criticism l cites evidence of a certain measure of ap

parently contradictory and indefinite fluctuation of opinion
between increased insistence upon use and disuse on the

one hand and upon spontaneous variability on the other.

leas for Since, however, Darwin never developed the grounds of

this diminishing reliance upon natural selection, which still
11

!

:e
,. remains the central theme of his works, and that upon

which their originality, as well as their importance to the

theory of evolution, essentially depends (of course as dis

tinguished from their services in summing up the concrete

evidence for the fact of evolution and their vast utility in

diffusing it),
too much weight must not be attached to such

isolated expressions of opinion as those referred to above,
the more so as these are nowhere borne out by any general

change in the tenor of his works. In the absence of any
theory of definite and progressive change, and in the

presence of multitudinous variations under domestication

and in nature which we can neither analyse, rationalize,

nor hardly even classify, we are not only justified bxit

logically compelled to regard variation as spontaneous or

indefinite, i.e., practically indeterminate in direction, and
&quot;therefore Unimportant, except as the groundwork for

selection to act on.&quot; Conversely, variation must be in

definite, else the paramount importance of natural selec

tion must be proportionally impaired as this becomes de

finite (rf. EVOLUTION, vol. viii. p. 751); for we cannot

speak of selecting a course from one line of variation, nor

even for that matter in the old sense of &quot;variation&quot; at all.

Thus, &quot;if it should hereafter be shown that variability is

definite and determined in certain directions rather than

others&quot; (in short &quot;fated&quot; rather than
&quot;spontaneous&quot;),

&quot;the importance of natural selection would not be im

paired,&quot; since it would still have to be regarded as a vera

causa in the history of species, yet the function ascribed

to it would be practically reversed. It would exchange
its former supremacy as the supposed determinant among
the indefinite possibilities of structure and function for

that of simply accelerating, retarding, or terminating the

process of otherwise determined change. It would furnish

the brake rather than the steam or rails upon the journey
of life

; or, in other words, instead of guiding the ramifica

tions of the tree of life, it would, in Mivart s phrase, do
little more than apply the pruning knife to them. 2 In

fact, its functions would be restricted to those of the third

Fate, and would no longer, as at present, be supposed to in

clude those of the second. Under these circumstances it is

unnecessary to appeal at length to the unanimity with
which the later generation of Darwin s exponents (e.g.,

Lankester, Romanes, Allen, &amp;lt;tc.)
concur with all preceding

ones in the necessary proposition, that &quot;

natural selection

trusts to the chapter of accidents in the matter of

variation.&quot; The thesis thus summarized by Lankester

thoroughly permeates the Variation of Animals and Plants

vnder Domestication, as may be seen from the brief sum

mary of it given below (p. 82).
3

Special reference must,

however, be made to the important researches of Weis-

mann,
4 since these were devised with the deliberate inten-

1

Butler, Luck or Cunning, London, 1887, chap. xii.
;
see also his

Evolution, Old and New, London, ] 879.
-

&quot;On the Theory of Individuality,&quot; in Proc. Roy. Soc., 1886.
3

See, however, chapter xxi. of Variation, &c., conclusion.
4 Studies in the Tlieory of Descent, Eug. ed., London, 1882.

tion of testing
&quot;

whether, besides natural selection and the
direct action of external conditions, together with the
correlative results of these two factors, there might not
lie concealed in the organism some other transforming
power,&quot; such as the &quot;

perfecting principle
&quot;

of Nageli or the
like. The results of these investigations have tended

entirely to confirm the theory of natural selection in its

classic form
; moreover, the same naturalist has since ad

duced weighty arguments against the transmissibility of
individual variations,

5 whether acquired by habit or im
pressed by environment, and thus proportionally weakened
the arguments of Spencer and others in favour of the
revival of the Lamarckian factors of change. Variation
seems therefore to be driven in more and more upon the

reproductive function, and thus an ultra-Darwinian in

sistence upon the obscure and as yet wholly indefinite

factor of variation is strongly forced upon us, and natural
selection seems more than ever to be our only possible clue.

Armed, however, with this, we have a consistent means Darwin s

of re-investigation of the whole organic world, in the course ^io-

of which, not only our existing accumulations, as of tax- logi^
onomy and of comparative anatomy, acquire a new interest,

^

and all existing lines of research receive a potent stimulus,
but the marvellous variety of adaptation comes into in

telligibility and order, a new teleology thus replacing
the old. Of this profound change in the standpoint and
interest of modern biology we can form an idea most

simply, yet most representatively, by glancing at Darwin s

own biological works. Before the Origin of Species we
have the slow and laborious production of the substantial,

yet conventional and comparatively arid, Zoology of the

Beagle and Manual of the Cirripedia, while afterwards the
well-known and fascinating new series of zoological and
botanical discoveries and generalizations were poured out
with remarkable rapidity. The many bold and ingenious
applications of the theory of natural selection which we
owe to Darwin and his school should here be reviewed
seriatim

;
but it is impossible to do more than mention

some of them, e.g., the renascence and development of

SprengePs discovery of the relations of flowers to insects,
the elaborate studies on Fertilization in Orchids, the Forms

of Flowers, Insectivorous Plants, Climbing Plants, Movement
in Plants, &c. Again, the interpretation of the problems
presented by bee and ant society led him to grapple with
the problems of mind and language, in the Descent of Man
and the Expression of the Emotions

;
and the systematic

application of the conceptions of biological science to those

of psychology, sociology, and ethics, which had been com
menced by Comte and continued by Spencer, rapidly passed
from its comparative philosophic isolation into wide diffu

sion through the movement of literature and science. 6

This passage from the inductive verification of the Applica-

theory of natural selection to its deductive application as tion of

an engine of research is conspicuously associated with the gotten
labours of Haeckel, whose Generelle Morphologic (1866) to Lio-

and other minor works have a central historic place amid logical

the first fruit and seed of the new movement in German sc ience ;

biology, which was henceforward almost completely Dar
winian

;
and they have equally strong claims, to be con

sidered as the starting-point of those logical and unflinch

ing attempts to view all problems in the light of natural

selection which have since become more common. By
transcending the limits of ordinary biological specialism

independently of Darwin, and dispensing with his initial

5 The reservations with respect to niiud and language made by
evolutionists so contrasted in many respects as Wallace and Mivart
should here be mentioned

;
see Mivart s Lessons from Nature, also his

&quot;Limit to Evolution,&quot; in Nineteenth Century, 1884.
6 Die Continuitat d. Keimplasmas, Jena, 1885, and Die Bedeutuny

d. sexudlen Fortpflanzung, Jena, 1S&6.
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reservation as to the possible creation of primeval forms

and with Wallace s final caveat as to the origin of man, a

thoroughly
&quot; monistic

&quot; view of biology and its kindred

sciences is obtained. The systematic exclusion of the tra

ditional teleology and of that operation of the consciousness

of the organism assumed by Lamarck (since indefinite struc

tural variations cannot be associated with, much less de

veloped by, definite psychical ones, and still less by any per
manent psychical bias or character) also necessarily follows

;

and along with this goes the conception of the operation
of an extra-organismal mind. The struggle for existence is

the sole condition of human progress ;
and the conception

of prevalent or predominant altruism, as systematized by
past philosophy and tradition, is thus an alloy of senti

mental illusion with baser elements. The doctrine of

natural selection is in this way fully developed into a

substantially Neo-Lucretian philosophy, and, in justice to

the logical clearness of the author to whom we especially
owe this systematization, it must be admitted that those

who grant his postulates, without endorsing his conclusions,
have in all cases either refrained from continuing their

development or fallen back upon the insertion of some
caveat or deus ex machina at an arbitrary point.

To In the same way we have this view of all things in
organic struggle applied to the explanation of the internal structure

aml and function of the organism itself. Once more to quote
function. Huxley,

1 &quot;

It is a probable hypothesis that what the world

is to organisms in general each organism is to the mole
cules of which it is. composed. Multitudes of these, having
diverse tendencies, are competing with one another for

opportunity to exist and multiply, and the organism as a

whole is as much the product of the molecules which are

victorious as the fauna or flora of a country is the product
of the victorious organic beings in it.&quot; This view has

more recently been considerably developed by Roux,
2 and

from its logical continuity with the major theory of which
it is a corollary is gaining widened acceptance.
With regard to the destructive criticism of the old teleo

logy, which has been led by Haeckel, and aided or ac

quiesced in by other natural selectionists, it is important
to note that the obvious proposition has also repeatedly
been urged (e.g., by Huxley and Weismann no less than

by their critics, such as Von Hartmann and Lotze), that,

just in proportion as our explanation of the origin of

organic structures, functions, and adaptations becomes in

creasingly mechanical, so does an increasingly rigorous

teleological view of this mechanism reappear. At most,

therefore, we should have exchanged an external and
mechanical view of teleology for an (at least relatively)
internal and dynamical one.

Sexual The later hypotheses accessory to natural selection can here be
selection, only very briefly outlined. Partly in course of his inquiries into

the descent of man, partly also to account for many remarkable

phenomena of sexual differentiation in animals (see SEX), Danvin
was led to develop the hypothesis of sexual selection which he had

already suggested in the Origin of Species. Not merely do indi

viduals struggle for existence, but the males struggle for the females
;

thus the more vigorous tend to obtain mates, and so leave most
progeny to repeat the struggle. Special weapons are used in the

struggle, both offensive, like the cock s spurs or the stag s horns,
and defensive, like the lion s mane

;
and advantageous variations

of these tend to be accumulated. But, as the more beautiful or
melodious males appear often to obtain the preference of the females,
there is also ground for the conception that the (esthetic advantages
frequent in the male sex have similarly been acquired, the more so
as we have common experience of how rapidly artificial selection
can accumulate superiorities of plumage or song. After the opera
tion of sexual selection has been traced as far as possible through
the animal kingdom, the doctrine is applied to man, with the con
clusion &quot; that of all the causes which have led to the differences in

1 A frank and uncompromising application of this doctrine to the

interpretation of nature and society will also be found in Huxley s

&quot;Struggle for Existence,&quot; in Nineteenth Century, February 1888.
- Dcr Kampf d. Tlieile i&amp;gt;n Oryanismi s, Leipsio, 1876.

external appearance between the races of man, and to a certain
extent between man and the lower animals, sexual selection had
been the most efficient.&quot; Acceptance of this hypothesis has been
much less general than of natural selection. Criticism has been
busy, and this ranges from the serious yet partial dissent of Wallace
to fundamental contrast, such as is involved in the theory of the
nature and origin of sex suggested in the article SEX, which views
the degree of development of the external characters of sex as essen

tially the outward expression of a proportional stage of the evolu
tion of constitutional &quot;maleness&quot; or &quot;

femaleiiess
&quot;

(i.e., katabolic
and anabolic diathesis respectively).
Under the title of

&quot;

physiological selection
&quot;

G. J. Romanes has rhysio-
lately proposed

&quot; an additional suggestion as to the origin of
species,&quot; logical

of which the more critical than constructive essence may be briefly selection

given in the author s own words : &quot;As a theory of origin of species
natural selection has in its way three cardinal difficulties, (1) the
difference between species and varieties in respect of mutual fertility,

(2) the swamping effects of free intercrossing upon an individual

variation, (3) the inutility to species of so large a proportion of

specific distinctions. . . . Natural selection is not, properly speak
ing, a theory of the origin of species : it is a theory of the origin
or rather of the cumulative development of adaptations. When
ever any variation in the highly variable reproductive system
occurs, tending to sterility with the parent form, without entailing
fertility with the varietal form, a physiological barrier must inter

pose, dividing the species into two parts, free to develop distinct

histories, without mutual intercrossing, or by independent varia
tion. By regarding mutually sterile species as records of variation
in reproductive systems, we are at work, so to speak, on the foun
dation of the matter.&quot;

3

LAWS OF VARIATION.

Even those who attach most importance to the doctrine Origin oi

of natural selection as affording a rationale of the process
varia-

of organic evolution will not seriously dispute that, even tlons&amp;lt;

were this explanation completely extended to all the de

tails of plant and animal life, another and deeper explana
tion would still be necessary. That is, the theory of

natural selection, being from the external standpoint only
that of the adaptation of the organism to survive the

pressures of the environment would all the more urgently
stand in need of a complementary internal explanation,
which should elucidate the physiological process of change
through which the organism has actually been enabled to

adapt itself. As a recent writer tersely expresses it,
&quot; The

survival of variations is a matter secondary to their origin,
and it is becoming realized more and more that this is

the point to be explained.&quot; How, in short, do we get the

variations without which natural selection would have

nothing on which to operate 1 Here we can no longer Darwin s

remain satisfied with the merely general conception of theory. .

variation as essentially indefinite, with which we have be

come familiar as the postulate (p. 81) of the theory of

natural selection,
4 but must add to it a retrospect of the

theories of earlier authors such as has been already out

lined, (a) a summary and discussion of the extensive

labours of Darwin upon the problems of variation from
which this conception of indefiniteness was generalized,
followed by (6) an account of subsequent progress. Un
fortunately the voluminousness of this literature makes
such a task practically impossible : instead of the enormous
wealth of concrete details accumulated with respect to the

Variation of Animals and Plants under Domestication, a

reference to the volumes under that title must almost suffice.

Some acquaintance with this work is, of course, necessary

adequately to appreciate the force of its author s general con

clusions
;
these may, however, be briefly outlined from the

chapter of the Origin of Species (chap, v.) devoted to the

laws of variation, and from those (xxii.-xxvi.) of the larger
work which contain an ample yet similar discussion.

&quot;Our ignorance of the laws of variation is profound. Not in

one case out of a hundred can we pretend to assign any reason

why this or that part has varied.
&quot;

Changed conditions generally Environ-

induce mere fluctuating variability in individuals, yet sometimes ment.

3 Journ. Linn. Soc., xix., 1886. For the criticisms of Wallace,

Argyll, Meldola, Catchpool, and others, see Nature, vol. xxxiv.
4

Coinp. Variation under Domestication, chap. xxi.
,
conclusion.
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direct and definite effects upon the mass. The facts and considera
tions for and against the belief that the conditions of existence act
in a potent manner in causing definite modifications of structure
are confronted in detail. In some few instances a marked effect

has been rapidly produced, c.y., on European men in the United

States, European dogs in India, horses in the Falkland Islands,

oysters in the Mediterranean, &c. The chemical compounds of
some plants and the state of their tissues are readily affected by
changed conditions. The production of galls, &c., shows how great
changes in structure and colour may result from chemical changes.
\Ye almost certainly know that organic beings in a state of nature

maybe modified in various definite ways by the conditions to which

the}
7 have been long exposed ;

but it is difficult to distinguish be
tween the definite result of changed conditions and the accumula
tion through natural selection of indefinite variations which have

proved serviceable. But, even granting the utmost weight to con

ditions, we can rarely see the precise relation between cause and
effect. Moreover, many animals and plants of wide range and

great diversity of experience yet remain uniform in character.

Again, the degree to which domesticated birds, c.
,
have varied

does not stand in any close relation to the amount of change to

which they have been subjected. In fact, we may have similar
modifications under different conditions, different modifications
under similar change of conditions, or no modifications at all.

Closely parallel varieties are often produced from distinct races or

even species without ascertainable unity of conditions. Bird-varia

tions, too, seem conspicuously independent of circumstances. All
these considerations tend to force on our minds the conviction that
what we call the external conditions of life are in many cases quite
insignificant in comparison with the organization or constitution
of the being which varies. No doubt each variation may have its

efficient cause, but it is as hopeless to search for the cause of each as to

say why a chill or a poison affects one man differently from another.
With respect to acclimatization, although habit does something
towards the success of the process, yet the appearance of constitu

tionally different individuals is a far more effective agent.
Increased use adds to the size of muscles, together with the

blood-vessels, nerves, bony crests of origin, and even the whole
bones

;
it also increases glands and strengthens sense-organs. In

creased and intermittent pressure thickens the epidermis ; change
of food modifies the coats of the stomach and alters the length of

the intestine. Disuse weakens and diminishes all parts of the

organization, lungs and chest, wings and their associated bones,
&e. Although in domesticated animals this never goes so far that
a mere rudiment is left, it seems often to have occurred in nature,
the effects of disuse being aided by economy of growth with inter

crossing. Changed habits may lead to use or disuse of organs, and

consequently to their modification
; yet the effects of habit, use,

and disuse have often been largely combined with the natural selec

tion of innate variations and sometimes overmastered by it.

Correlated variation means that the whole organization is so tied

together during its growth and development that, when slight
variations in any part occur, and are accumulated through natural

selection, other parts become modified, apparently irrespective of

advantage iu the change. Variations of structure in the young
often affect those of the mature animal

;
the influence of hard parts,

mechanical pressure, the relative position of parts, and the size of

the whole body all have important influences. Homologous tissues

may exhibit associated variations, e.g., hoofs, hair, and teeth. In
most cases the correlation is, however, quite obscure, and may seem
to be of no utility to the species, as with various monstrosities and
diseases. Colour maybe associated with other constitutional pecu
liarities. Although correlation is of much importance, we may
also falsely attribute to it structures which are simply due to in

heritance or natural selection, or its effects may be inextricably
commingled with those of increased use and of accumulation by
natural selection, e.g. ,

the gigantic horns of the Irish elk with the

changes necessarily associated with the acquirement of them.

Homologous and multiple parts are peculiarly variable, and often
tend to cohere. Rudimentary and lowly organized structures are

variable. The law of compensation of Goethe and Geoffrey,
&quot; that

in order to spend on one side nature is forced to economize on the

other,&quot; holds true to a certain extent with domestic production,
but more doubtfully in nature.

Mechanical pressure and relative position of parts seem to be of

some importance in determining variations
;
but such changes are

often due to reversion to long-lost characters, which may frequently
occur. A part extraordinarily developed in any species tends to

be highly variable. Specific characters are more variable than

generic characters. Distinct species present analogous variations ;

but this may arise either from analogous constitution or from re

version. Secondary sexual characters are highly variable. &quot;What

ever the cause may be of each slight difference between the offspring
and their parents and a cause for each must exist we have reason
to believe that it is the steady accumulation of beneficial differences

which has given rise to all the more important modifications of

structure in relation to the habits of each species.&quot;

The preceding outline of Darwin s main positions (which Results

are in harmony with his essential doctrine of indefinite of recent

variability) prepares us for the discussion of more recent
re!*ari- R

research and opinion. But for our present concrete know-
opirrion

ledge of the influence of environment, use and disuse, in

cluding all such researches as those of Semper,
1 or the

peculiarly brilliant and luminous investigations of Poulton,-
the recent valuable summary of Arthur Thomson 3 may
conveniently be referred to. The corresponding theoretic

argument for the definite causation of most variations by
these agencies has been recently re-stated by Spencer,

4

along with his proposed limitation of natural selection.

This should be taken along with the testimony of the

American Neo-Lamarckian school, among which the learned
and suggestive, though too undigested, essays of Cope
are especially prominent. The views of Nageli, Mivart,
and other advocates of internal variation here present
themselves anew, along with the criticisms and replies to

them, as also Weismann s doctrine of variability as being

ultimately germinal. But space precludes the survey of

this voluminous and unfinished controversy, which, more

over, would not at present yield any general result, since

neither the various inductive and deductive arguments,
nor the organismal, functional, etc., and environmental

explanations which these variously favour, have been as

yet exhaustively stated, still less properly confronted, and
least of all reconciled, by any author.

It may be more profitable to attempt, though necessarily Proposed
in barest outline, a fresh re-examination of the entire field. fre -sn

This may be most appropriately introduced, and the initial
tlie

?
ry of

conception of the present part of the discussion re-stated, tional

by a passage from Weismann, whose substantial acceptance laws,

of the doctrine of natural selection has already been noticed

(p. 81). &quot;We certainly cannot remain at the purely em
pirical conception of variability and heredity as laid down

by Darwin in his admirable work. If the theory of selec

tion is to furnish a method of mechanical explanation, it

is essential that its factors should be formulated in a precise
mechanical sense. But, as soon as we attempt to do this,

it is seen that, in the first enthusiasm over the newly dis

covered principle of selection, the one factor of transform

ation contained in this principle has been unduly pushed
into the background to make way for the other more ap
parent and better known factors. The first indispensable

factor, and perhaps the most important in any case, in every
transformation is the physical nature of the organism itself.&quot;

Let us briefly summarize, therefore, the main results of a

fresh survey of the leading variations presented by plants
and animals, i.e., no longer commencing with the analogy
of human selection upon the smallest varietal and specific

distinctions, and arguing on LyelPs principle for the cumu
lative origin of the characters of larger groups, but consider

ing these larger differences from the standpoint of general

physiology, without any hypothesis at all.

The physiological principle invoked is simply that antithesis be- Prepon-
tween reproductive functions and individual ones which has been deranre of

familiar since the dawn of physiology, and which, when reduced species
to its physical terms, is obviously deducible from the principle of main-

conservation of energy. Instead of the generally received doctrine, taining
summarized above, that of indefinite variation, with progress by ends over

means of struggle for existence among individuals, its systematic indi-

application furnishes a detailed re-interpretation of the forms pre- vidual

sented by plants and animals comparable to that afforded by the struggle
received hypothesis, but with an essentially altered view of the and de-

process and factors of organic evolution as a whole. Briefly stated, velop-
ment.

1 Animal Life, Int. Sci. Series, 1881.
2 Proc. Roy. Soc., 1884-88.
3

&quot;A Synthetic Summary of the Influence of Environment,&quot; in

Trans. Roy. Phys. Soc. Etlin., 1887-88.
4 Factors of Organic Evolution, London, 1886 (reprinted from Nine

teenth Century),
5 The Origin of the Fittest, London and New York, 1887.
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the view of evolution thus reached is that of definite variation, with

progress essentially through the subordination of individual struggle
and development to species-maintaining ends.

Arrest of Let us commence with the origin of the flower, which all botanists

vegeta- agree in regarding as a shortened branch. The apparent explanation
lion by of natural selection (from two other alternatives, one lengthened,

repro- the other unshortened), although morphologically reasonable, is at

ductiou. once excluded by the physiological one of inevitable shortening,
since the expense of the reproductive functions necessarily checks

the vegetative ones, and since we cannot speak of selection where
the imaginable alternatives are physically impossible. Similarly,
the shortening of the inflorescence from raceme to spike or flower-

head, or its hollowing into a fig, with the corresponding reduction in

the size of the flowers, receives the same explanation growth of

axis and of appendages checked by reproduction superseding that

current, viz., by mere convenient adaptation to fertilization by
insects. The internal structure of the flower is similarly modified,
as may be shown in detail in the passage from hypogyny through
perigyny to epigyny (these being simply stages of the progressive
arrest of the growth of the axis), in the reduction of the floral

envelopes and stamens and the number of carpels and ovules, and
even in the transition from perispermic to endospermic and finally
exalbuminous seeds. But these are the most important of floral

variations, and furnish the essentially distinguishing characters of

the natural orders
; hence, when these are seen, instead of being

indefinite, to be parallel and definite (i.e., determined through the

continuous checking of vegetation by reproduction along what is

thus a single and definite groove of progressive change), the import
ance of natural selection changes wholly from that of selecting and

accumulating supposed indefinite variations to that of retarding
definite ones after the stage of maximum utility has been in

dependently reached. The same simple conception unlocks in

numerable problems of floral morphology, large and small alike :

e.g. ,
it interprets with equal ease the inevitable development of

gymnosperm into angiosperm (by continuous subordination of the

reproductive carpellary leaf) and the origin of refined minor adapta
tions, like the splitting fruit of the geranium or the cupped stigma
of the pansy, not as achievements of natural selection from among
fortuitous variations, but as naturally traceable to the checked vege
tation of their respective types of leaf organ, just as in the familiar

case of the pinnately-lobed outer sepals of the rose bud. The origin
of floral colour as primarily an inevitable consequence of the same

principle of vegetative subordination through reproductive pre

ponderance was long ago pointed out by Spencer, who unfortunately,
however, also accepted without scrutiny the orthodox hypothesis
that this incipient floral colour would revert to the ordinary green
vegetation but for the accident of its attractiveness to insects,
and consequently must have owed its accumulation simply to the

repeated preservation of the offspring of the accidentally brightest
coloured

; whereas we now see that the arrest of vegetative

greenness in the flower and the exclusive appearance of those colour

ing matters associated with the imperfect vegetation of spring and
autumn are a continuous process of its subordination as a vegeta
tive, and its development as a reproductive, apparatus. Adapta
tion to insects thus takes a quite secondary place ; similarly with
the leafy arrest and floral coloration of bracts

;
while a detailed

examination of thorny plants practically excludes the hypothesis of

mammalian selection altogether, and shows spines to arise as an

expression of the diminishing vegetativeness in fact the ebbing
vitality of a shoot or even of an entire species. Evergreens tend
to arise in all orders among the forms of more vegetative habit, and
in such forms the amount of flowering is usually diminished rela

tively to the deciduous members of the same group, whilst such con
stitutional vegetativeness checks the progress of floral evolution.

Hence it is that evergreens, and even orders in which they largely

occur, are usually less differentiated than their deciduous congeners.
The apparently indefinite variations presented by domesticated

plants, e.g. ,
the cabbage tribe, are at once classified and interpreted

as so many stages along the same course (from leafy kale, through
Brussels sprouts with many leaf buds, to cabbage with apical flower

bud, and finally to cauliflower). The importance of this line of evi

dence for the Darwinian view of variation and selection becomes
still further reduced, although also broadly settled, when we note

that, since the subordination of vegetative to reproductive pre

ponderance gave us the origin of ordinal characters, the converse

improvement of individual characters at the expense of reproduc
tive ones (on which domestication usually insists and artificial selec

tion depends) can only give us minor ones, for the most part varietal

or specific, if so much. The Lyellian analogy for the ultimate
accumulation of varietal differences into ordinal characters has thus
been misleading. The preceding transition of both organography
and physiology from empirical to rational carries, with it a similar

transition from empirical to rational taxonomy as well : the antagon
ism of vegetative and reproductive habit is seen to be also general
and constitutional. Just as the liliaceous t3 pe ranges on one side

towards the characteristically vegetative grass or reproductive
orchid, so is it with the main variations of every natural alliance,

be this order, genus, or even species. Thus the Ranunculaccsz have
their grassy and their orchid-like types in meadow-rue and larkspur,
yet the species of these very genera show examples of the opposite
swing of variation

; again, the two species or varieties of British oak

( Q. pcdunculata and Q. scssiliflora] are thus, so to speak, the incipient
grass and orchid forms of their common ancestor (Q. Robur). &quot;What

we call higher or lower species or orders are thus the leaders or the

laggards ftlong one or other of these two lines of variation, the repre
sentatives of some stage of the predominance on one side or other
of that oscillating balance between vegetative and reproductive pro
cesses which have long been known as the essential functions of

organic life.

The results of a similar survey of the animal world, despite the Workii

greater intricacy of the problem, are scarcely less definite or com- of the

prehensive, and at once lead to a deeper interpretation of the whole, law in

Commencing with an ascending survey, we recognize such essential animal

types of Protozoa as the rhizopods, gregarines, and infusors, not as world,

the empirically selected products of spontaneous variation among
indefinite possibilities, but simply as the predominatingly amrtboid,

encysted, and motile phases of the primeval cell-cycle (see MORPHO
LOGY), these three forms of which are fixed by the properties of proto
plasm itself (see SEX, vol. xxi. pp. 720-724), each particular phase
being fixed by the constitutional bias (diathesis) of its type towards
anabolism or katabolism (see PHYSIOLOGY, PROTOPLASM). This
rationale of variation in ultimate terms, i.e., both cellular and proto

plasmic, both morphological and physiological, may be continued

through all fields, e.g., embryological or pathological, for some diseases

are coming to be interpreted as the progressive variation ofsome func
tion and organ which only disturbs the general balance in its progress
towards a new and higher equilibrium.

1 This conception of physio
logical as well as merely structural life-history rationalizes both
animal and vegetable taxonomy. Thus the greatest of all steps in

morphological progress, that from the Protozoa to the Mctazoa, is

not due to the selection of the more individuated and highly adapted
forms, but to the union of relatively unindividuated cells into an

aggregate in which each becomes diminishingly competitive and

increasingly subordinated to the social whole. Passing to trifling

variations, such as the internal deposition of spicules, we interpret
these neither as mere accidents, nor as pure advantages for support
or defence, but as arising like plant-crystals or gouty deposits as

unremoved waste products, accumulating with local or constitu

tional passivity. How the inevitable constitutional preponderance
of anabolism or katabolism excludes spontaneous variation and
subordinates external selection in the formation of types would
become clear could we pass in review the animal kingdom, and note

how its various alliances all range from passive to more active

forms. We should compare the coral or sponge at one end of the

scale with the similarly passive (and consequently also skeletal)
tortoise and glyptodon at the other. We should read in their

anabolic diathesis the secret of accumulating size and of inevitable

extinction (nay, even unravel the apparent contradictions with re

spect to the influence of the environment, as being specially strong
upon the passive types, which hence are far richer in species than
the corresponding less readily influenced active forms).

Finally, the preponderating importance of the species-maintaining
over the individual functions should again be noted in animals as

in plants, since the conviction thus becomes inevitable that, in stat

ing the process of evolution essentially in terms of the survival of

the fittest in competition, the centre of gravity of the subject has
been misplaced. The constant primary insistence upon individual

competition for food, and the very subordinate recognition of the

importance of sexual and social co-operation for well-being, which
are characteristic of the prevalent theory (witness their proportion in

the preceding summary), are traceable at once to the confusion of

putting the nutritive factors &quot;in the first
place&quot;

because they precede
the reproductive in time

;
whereas the organism inevitably enters

upon reproduction and so cedes the preponderance &quot;the first
place&quot;

to the other-regarding functions. That increase of reproductive
sacrifice which at once makes the mammal and marks its essential

stages of further progress (monotreme, marsupial, placental), that

increase of parental care, that frequent appearance of sociality and

co-operation which even in its rudest forms so surely secures the

success of the species attaining it, be it mammal or bird, insect or

even worm, all these phenomena of survival of the truly fittest,

through love, sacrifice, and co-operation need far other promi
nence than they could possibly receive on the hypothesis of the

essential progress of the species through internecine struggle of its

individuals at the margin of subsistence. Yet these cases are only
the supreme outcomes of that continuous and definite process of

variation through individual subordination and species-maintain

ing preponderance which we have seen modelling even the vege
table world.

In short, while no more denying the existence of com

petition in nature than the fact of organic progress, we

deny the assumed relation of these as cause and effect.,

1
Cf. Button, General Pathology, London, 1886.
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and propose an interpretation in essential respects directly

converse, without denying the minor agency of use and dis

use, environment, &c. Each of the greater steps of progress
is definitely associated with an increased measure of sub

ordination of individual competition to reproductive or

.social ends, and of interspecific competition to co-operative

adaptation. The ideal of evolution is thus an Eden
; and,

although competition can never be wholly eliminated, and

progress must thus be asymptotic, it is much for our pure
natural history to see no longer struggle, but love, as

&quot;creation s final law.&quot; While ceasing to speak of inde

finite variation, we may of course still conveniently retain

the rest of the established phraseology, and continue to

speak of &quot;natural selection
&quot; and of &quot;survival of the fit

test,&quot; always provided that, in passing from the explana
tion of the distributional survival of individuals or species

in contest within a given area to the interpretation of the

main line of their morphological and physiological progress,
we make the transition from the self-regarding to the

other-regarding (in ethical language, from the egoistic to

the altruistic) sense of these terms which has above been
outlined. 1

It would be premature to enter upon the extended or

deductive application of these considerations, since, pend
ing their acceptance, the preceding statement of the received

doctrine of natural selection from spontaneous variations,
with all its logical consequences (pp. 81-82), remains valid.

Conversely, it is of course obvious that their adoption
would involve the extensive modification of the received

doctrine, as well as the complementing of new constructive

attempts by a re-examination of earlier views of both the

process and the philosophy of evolution. 2
(p. GE.)

VARIATIONS, CALCULUS OF. 1. It has been observed

(MAXIMA AND MINIMA, vol. xv. p. 643) that the origin
of the calculus of variations may be traced to John Ber
noulli s celebrated problem, published in 1696 in the Acta
Eruditorum of Leipsic, under the following form, Datis in

piano verticali duobus punctis A et J3, assiynare mobili J/
viam AMB per qiiam gravitate sua descendens, et moveri

inci])iens a puncto A, brevissimo tempore perveniat ad

punctum B. This problem introduced considerations en

tirely different from those hitherto involved in the discus

sion of curves, for in its treatment it is necessary to conceive

a curve as changing its form in a continuous manner, that

is, as undergoing what is styled deformation. This change
of form can be treated analytically as follows.

Suppose y =/(#) to represent the equation of a curve,
and let us write y =f(^;) + a^(x) (1),

where a is an infinitesimal quantity, and
&amp;lt;/ (&amp;lt; ) any function

of x subject only to the condition of being finite for all

values of x within the limits of the problem. Then

equation (1) represents a new curve indefinitely close to

the curve y =f(x) ;
and by varying the form of

\}/(x)
we

may regard (1) as representative of any continuous curve

indefinitely near to the original curve.

2. Again a\l/(x) is the difference of the y ordinates of the

two curves for the same value of x
;

this indefinitely small

difference is called the variation of y, and is denoted by
8t/. It may be regarded as the change in y arising solely
from a change in the relation connecting y with

jr,
while

,c itself remains unaltered. In general, if y be a function

of any number of independent variables xv j\
2,

. . . jrn ,
then

8y represents any indefinitely small change in y arising

solely from a change in the form of the function, while xv
x.
2 , &c., are unchanged. Thus the variable y may receive

two essentially distinct kinds of increment,- one arising
from a change in one or more of the variables, the other

arising solely from a change in the relation which connects

y with these variables. The former increments are those

Contemplated and treated of in the ordinary calculus
;
the

latter are those principally considered in the calculus of

variations.

We shall follow Strauch, Jellett, Moigno, and the prin

cipal modern writers on the subject, by restricting, in

general, the symbol 8 to the latter species of increment.
In many problems both kinds of increment have place

simultaneously. Thus, if y=f(j v #&amp;lt;&amp;gt;,

*
3 ),

and if Ay denote
the total increment of y, we have

and so on in all cases. j ^
3. It is readily seen that 8 7 =-r-8i/, and in general

dn u d 1

that 8 ~ =
-, 8y. The last equation may be written

dxn dxn

where D stands for the symbol of differentiation,
-

ax
4. We shall adopt Xewton s notation and write y for

dy d2
//

d 1

//
d2

//

dx~
, y for 00 for ,

and proceed to consider the
~

variation of the general expression V=f(x, y, y, y\ . . . y
(n)

),

in which the form of the function /is given, while that of

y in terms of x is indeterminate. Here, considering x as

unchanged, we have

_dV dV dV ,)

Now let
/- =P,

-

df
-Pv . . .

- - -=
/&amp;gt;,

then we have

5 V= Poy + PJ}5i/ + P-.D dy + .. . + P,Jf8y (4).

5. Next let us consider the variation of the definite

integral U= I Vdx, where V does not contain either of
/
^o

the limits j&quot; and x^. Here, when the limits are unchanged,
pj __

we have 8U I 8 Vdx, and, when the limits undergo change,
./ r,i

6. We shall here bring in a new symbol, called the sign

of substitution, which was introduced by Sarrus. 3
Thus,

if F be any function of
.r, y, &c., the result of substituting

a-j
for j- in F the other variables being unchanged is

/
Xl

represented by / F in the form of notation adopted by
/ /.Tj

Moigno and Lindelof.4 The difference between / F said

/F is represented by / F. Employing this notation, (5)

is written 5U= I 5 1 dx + /
Vdx (6).

./
J o u

7. We now proceed to transform the last equation, commencing
,-ith the case in which Tis a function of

.&amp;gt;, y, and y solely.

Vdx,

with

Here 8U=

Xext let V be a function of x, y, y, and i/, then

1
GecUles, &quot;On Variation in Plants,&quot; &quot;On the Origin of Thorns ami

Prickles,&quot; and &quot; On the Origin of Evergreens,&quot; in Trans. Hot. Soc.

Edhi., 1886, 1887, 1888.
-
Geddes,

&quot; A Restatement of the Theory of Organic Evolution,&quot;

Hoy. Soc. Edin., 1888.
3 Recherches si&amp;gt;r le Calcul des Variations, 1848.
4 C alc. des Var., 18(31.
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Hence, observing that

dx\ dx 2 dx

we get df7=

VARIATIONS

.(8).

In general, if V be a function of x, y, (/, y, . . .
y^&quot;\

we have

fxi I
Xl

SU= I (Pdy + P1Ddy+ . . . +P,,D&quot;d&amp;gt;j)dx+ /
J dx.

J J a

Now let A denote the differentiation of $y, and D-, the differentia

tion of Pj, PZ, &c. ;
we may write

PmDmSy -
(
-

l)
m
8yD

mPm= (I)
-

(
- ir/W^tf

rx\ rxid
mp

Hence
j
PmDmSydx=( -

l)
m

| (^ 8&amp;gt;Jcb;

*

Applying this to the different terms in the value of 5 Ugiven above,
We get

This result may be written

dP, d P*
-

dP,, d P

.

8. This expression consists of three parts, (1) the de

finite integral I (P)8ydj:)
which depends on Sy, the change

J x

in the form of the function y ; (2) the expression / Vdx,
I ^o

which depends solely on the change in the limiting values

of x: and (3) the quantity /* {(P^y + (P2)fy + . . . } ,

_
/ a-o

which depends on the variations of y, y, &amp;lt;fec.,
at the limits.

It is often convenient to Avrite (10) in the abbreviated

form dU=L+ (11).

9. The principal applications of the calculus of variations

have reference to the determination of the form of one or

more unknown functions contained in a definite integral,

in such a manner that the integral shall have a maximum
or minimum value. For instance, to determine the form

of the function y which renders U= I Vdx a maximum or
J XD -

TI

a minimum, we have as above SU=L+ I MSydx. Here,

as in the differential calculus (see INFINITESIMAL CAL
CULUS, 64), for a maximum or minimum value of U it

is readily seen that we must have 817=0; this leads to

L and I JfSydx = 0. Now the latter integral cannot

be zero for all indefinitely small values of 8y unless Hf=0
for all values within the limits of integration. Hence we

get the differential equation in y,

10. We here suppose that there is no restriction on Si/,

so that for any value of x the increments + 8y and -
8i/

are equally compatible with the conditions of the problem.
The reasoning consequently will not apply if the conditions

render this impossible. For instance, if a curve be re

stricted to lie within a given boundary, then for all points
on the boundary the displacements must be inwards, and
the opposite displacements are impossible. In this case J

the curve satisfying a required maximum or minimum con

dition consists partly of portions of the boundary and

partly of portions of a curve satisfying the equation M= 0.

11. The equation M=G is iu general a clillbrential equation of the

degree 2n ; accordingly its solution usually contains 2n arbitrary con

stants. The values of these constants are to be determined by aid

of the equations deduced from L = Q in combination with the given
conditions at the limits. For example, if V be a function of x, y.

and ii solely, the solution of P-- ,
,

1 = is in general of the form

y = f(x, c1; c2). Now, suppose that the limiting points are re

stricted to the curves 2/o=/o(^o) an(^ 2/i
=
/i(r i)&amp;gt;

then we get at the

limits 5y + y()
dx =fl) (x )dx and dy1 + &1

dxl=f1 (sc1)dxl . Hence,

substituting in L = Q the values of dy and dyl
derived from these

equations, we get, since d.r and dx
1
are arbitrary,

We have therefore six equations for the determination of the .six

quantities a
, ?/ , a^, ylt c\, and c%.

The integration of the equation J/=0 is much simplified in

particular cases. (ip
(1) Let Fbe a function of x and y solely, then we liave , \

= 0,

therefore P
1
= c .............................. (14).

(2) If Tbe a function of y and & solely, P=~\ also ~ (H = Py + Prf
dP=
-yJy + Pj?/. Hence, integrating, we get

where c is an arbitrary constant.

12. For example, let us consider Bernoulli s problem of the curve

of quickest descent under the action of gravity. Take the axis of r
vertical and that of y horizontal, and suppose the particle to start

from the point a
, 7/ ,

with the velocity due to the height h
; then, if

r be the velocity at any point, we have v-= 2y(x + h-x ), also

/x + h -

write U= .
;
and by (14) we get

Now, writing a for 1/c
2 and assuming x + Jt . -,r = a. sin5

0, we find

cfy
= tan 0dx= (1

-
cos20)rf0 ;

therefore y = a(0
- sin 6 cos 6) + K, and

we infer that the curve is a cycloid.

(a) If we suppose the upper limit to be fixed and the lower re

stricted to the curve i/i^/il^i); we get from (13)
l + tan0J/1

?
(a:1)=0 (16);

accordingly the curve intersects the bounding curve orthogonally.

(/8) Next let the upper limit be restricted to the curve ?/ =_/&quot;( a;,,) ;
then

since V contains a
,
we have an additional term in dU arising from

the change in
.-&amp;gt;, viz., d. ^l -,-dx; consequently the coefficient of

c^dr
dx in SUis I

-j-_-dx
-

{
J
r + (Pa

) C/iVo) ~
#o)} &amp;gt;

and we have I
-,
-dx=J + (Pl ) l)(f() (x())

-
i/ ] (17).

J
,T,,

a u

If we substitute for V its value, we get without difficulty from

this equation l + tan61f (x )
= Q. Comparing this with (16), we

see that the tangents to the bounding curves at the extremities of

the trajectory are parallel (Moigno, op. cit., p. 230).

13. More generally, consider the curve for which U= / fj.ds

m
_

J
.&amp;gt;()

= I /&quot;Vl +ydx is a maximum or a minimum, where
/j.

is a given

function of x and
&amp;gt;/.

Here P= -j-\/l + y
2
, P,= 7^- ,

and we get

r ~, I
; hence, if p be the

radius of curvature, we have
1 I/ d/j. n du.\

- cos a T - +cosa y (18),
p /JL\ dx ay)

where a, /3 are the angles which the normal makes with the co-

1 For a full discussion of such cases, see Todlumter, On the Calculus

of Variations, 1871 (Adams prize essay), Cambridge.
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ordinate axes respectively. Jellett remarks l
that, if the proposed

integral had been /
,
we should then have arrived at the equation

=
I cos a- -- + co.sS ), and consequently have seen that the two

p /JL\
dx dyj

curves contained under the equation p&quot;=f(x,y,y) are such that, if

one renders / /j.ds a maximum or a minimum, the other possesses

the same property with regard to /

14. Next, to find the curve such that the surface generated by
its revolution round a given line shall be a minimum. Here,

neglecting a constant multiplier, we may write U= I y\/l+y-dx ;

J .Co

accordingly by (15) we have = cVl + #-. This gives
-- =

;

Vy - c- c

x + b ,-./ +vi\
&amp;lt; /

&quot; +c ^

/
(* )&amp;gt;

which represents the common catenary.
15. We now proceed to generalize the results in 11. If Fbe

n function of x, y, y, . . . ?/
(n)

,
not containing y explicitly, we have

hv integration

P _ 2
_)_

3
1 dx dx&quot; dxn ~ .(20),

where c is an arbitrary constant, Again, if F&quot;does not contain x

explicitly, ( V) =yP+ i/Pl + . . . + ?/(&quot;

+ 1
)/

)

)i
. Also, from the equa-

flp ,

&quot;

lion M= we see that P=r
ax

... + (D? -
(
- 1

where D
l represents the differentiation of y, y, &c., and

l\, /
.,,

&c. Consequently, by integration

that of

(21),

a differential equation of the order In - 2 at the highest. Again, if

/ contains neither x nor y explicitly, we may substitute c for (PJ,
and consequently we have

. +yMP,, ............ (22).

16. As an example, let us investigate the curve for which the

area between the curve, its evolute, and the extreme radii of curva-

/&quot;i FHl + y
2
)
2

ture shall be a minimum. Here U I pds= I -^-dx. Hence
J

,s-,,
J x y

\
iy (22), since yP^= - J

r
,
we have V Cj -f c.,/y, or p

- r-
1

H
2

;

ds
Vl + z?

2 VI +y-
thercfore -5 =c

1
cos

&amp;lt;j&amp;gt;

+ c.
2
sin

&amp;lt;f&amp;gt;,

where (p is the angle made by the

tangent with the axis of a-. This leads to

s = -
Cj sin

&amp;lt;p
+ c.2 cos (p + c3 ..................... (23),

which shows that the curve is a cycloid. Again, (1) if the extreme

|ioints be fixed, the equations at the limits are (/
&amp;gt;

i! )
= 0, (P2 )i = 0-

This shows that the radius of curvature vanishes at both limits and
the curve must be a complete cycloid. (2) If the extremities lie

on the curves y =f (x ), yi=fi(%i) ,
then the equations furnished

Hence the extreme points are cusps on the cycloid; moreover,
since in this case F = Q and Fi = 0, we have ?/ -fo(xQ }

= 0,

//] -/ 1 (o;1 )
= 0, which show that the cycloid at each of its extremities

touches these curves, and that the line joining the extreme points
is normal to each of the bounding curves.

It is easily seen that the minimum area is four times that of the

circle which generates the cycloid. T

17. Next let us consider the variation of U I Vdx,
J X

where F is a given function of y, y, z, y, z,y,z,... y(
n
\ 2^

m
\

iind y, z are undetermined functions of x.

- dV n dV
Let - * *

5U= I

*l
Vdx + ( PSy + P1 D8y + ...+ Pn D&quot;dy)dxthen

1 roceeding as in 7, we find

dU= I&quot; (P)Sydx + r\ Q)dzdx +
r,,

J xa
1 Calculus of Variations, p. 140.

(25),

where (P), (P-^, . . . have the same meaning as in 7, and (&amp;lt;?),

(Q^), . . . are the corresponding functions for the variable z.

f*
1

18. The determination of y and z where I Vdx is a

*o

maximum or a minimum leads, as in 8, to the equations

(/
J

)
=

0, (Q)
=

0, along with the equation at the limits

PnSy(
n
-V\ + \(Q1 )Ss + ...ft,,^&quot;

1 - 1

)}
=0.

The mode of treatment is similar to that for a single de

pendent variable.

19. In the discussion of a curve which possesses a

maximum or minimum property, if we limit the investiga
tion to all curves of a given length or which satisfy some
other condition, we have a distinct class of problems, which

originated in the isoperimetrical problems of James Ber

noulli. They were originally styled isoperimetrical, but are

now called problems of relative maxima and minima. Thus,
let it be proposed to determine the form of y which renders

fXlU= I Vdx a maximum or a minimum, and which also

Xo /?!

satisfies the condition U I Vdx = constant, where V and
J

V are given functions of x, y, y, &c. It is obvious that, if

U is a maximum or a minimum, so also is U+alf, where

a is any arbitrary constant. Accordingly the problem re

duces to the determination of the maximum or minimum

f*1

value of the integral I
( F+aW)dx, regarding a as a con-

J
2-0

stant, whose value is to be determined by aid of the given
value of U .

20. Another class of problems closely allied to the pre

ceding is that in which the variables are connected by one

or more equations of condition : for instance, when y, y, y,

&amp;lt;fec., z, z, &c., are connected by a relation TT=0, we investi

gate the maximum or minimum values of

U= r(V
J *o

where A is an indeterminate function of

(26),

We will

illustrate these principles by examples.

21. To find the curve connecting two fixed points such that the

surface generated by its revolution round a fixed line shall be given,
and the volume of the generated solid shall be a maximum. Takingm

n
the fixed line as the axis of .r, we may write U= I (y

J i

+ ay

Hence by (15) we liave ?/
2 + yVl +y~ = c +

VI
?/

.(27).

If the curve meets the fixed axis we have c = 0, and the curve is a

circle whose centre lies on the axis.

The further integration of (27) depends on elliptic functions
;

it

can, however, be shown without difficulty, as was proved by De-

launey, that the curve is that generated by the focus of an ellipse

or hyperbola which rolls on a fixed right line.

22&quot;. As an illustration of the method of 20 we shall consider again
the problem of 13, taking the arc for independent variable. Let

x= -,- , &= -, then we have the relation :&amp;gt;-

2
4- y-

- 1 = ; and we write
ds ds

U= I u. + iX(.r
2 +

y&quot;

- 1 )} ds = I Vds, where V= n + i\(.r
2

j*o
. y

Hence for a maximum or minimum we have

tli ere fore

or

dfj. _ . dfj. . dfj. _ d\

ds dx dy ds



88 VARIATIONS
Again, the equation at the limits is

1 s
i

fj.ds+ Q ............ (30) ;

also at each limit we have dx= 8x + xds, dy = Sy + yds ;
hence (30)

/ i / *i

transforms into / (/*
-
\}ds + / \(xdx + f/dy)

= 0,

or ed(s1 -s&amp;lt;)
}+ / \(xdce + j/dy}

=
(31).

S

Now if the length of the curve be given, the first term in (31)

vanishes
; whereas, if the length be not given, we must have c= 0.

Consequently in the isoperimetrical problem we have
(ji
= \ + c, and

in the general case \= /u. If we substitute /a for A in (28) we can

readily deduce the results already given in 13.

23. More generally, let /a be a function of x, y, x, and
if,

then
we have V n + ^\(x

2 + y
2 -

1). Here we readily deduce
.dV .dVr=c + x-r- + y-rr (32);ax ay

and the equation at the limits becomes

This shows, as before, that when the length of the curve is not given
we have c 0.

24. The criterion for distinguishing between maximum
and minimum solutions was investigated by Legendre,

Lagrange, and other eminent mathematicians, for whose
contributions to the solution of this problem, see Tod-

hunter s History of the Calculus of Variations. The full

analytical investigation was, however, first given by Jacobi,

of whose results we here give a brief discussion.

In this investigation, as in ordinary problems of maxima and

minima, it is necessary to take into consideration the squares and
the higher powers of our indefinitely small variations. Thus, if

U= I Vdx, the complete variation of ?7may be written 8U+\fU+

&c., where 5U depends on the first powers of 8y, 5y, &c., and 6
2

7 on
their second powers, &c. Again, we will suppose that the limiting
values of y and of its first n - 1 differential coefficients are fixed, then

1
- rxi p\

8Vdx= \ M8ydx,a,ndd U= I SMSydx. The solutions of

--0 *^0 *^0

the problem, as already observed
( 8), are given by the equation

J/=0. Also for a true maximum it is necessary that 8~U should be

constantly negative, and for a minimum that it should be positive.

If 5
2

7=0, or if it change its sign between the limits of integration,
the result is in general neither a maximum nor a minimum. As

before, we suppose V a function of x, y, y . . . y(
n
\ and

dx

therefore

dp
*

dy

dy
*

dy

dy
(33).J

When this is developed, we see that every term, disregarding sign,

d V
is of the form D - - r DmSy. Also, if we combine this with

dy^ dyV
ll

&amp;gt;

the corresponding term, and make l=m + r, we readily see that

ur. -

Hence 8M is reducible to the form

8M=(A +DA 1
D + D*A.,D

2
+ . . . +DnAnD

n
}8y ...(35),

provided it can be shown that Dr
u + ( -l)

ruDr
is reducible to an

operation of such a form. Now this is readily seen, for Du uD = u,

therefore D2

u - DuD = Du and DuD - iiD* = uD ; consequently
D\i + uD2 = 2DuD + il. In like manner D3

it- uD3 = 2DuD + u,
and the proposed result can be readily shown by induction. Hence
we infer that we may write SM in the form (35).

25. We have in the next place to show that the symbolic oper
ator u(A + DAiD + . . . +D&quot;A n D&quot;}u may be written in the form

B
i)
+ DBlD+ ... +DnBnDn

. To establish this, it is sufficient to

show that uDrA rD
ru can be transformed into the shape in question.

By Leibnitz s theorem we have

Dru= ulf+ruD
&quot;

+

and

.. +Lr,

But these may be written

Dr
u = uDr +L^ 1

+LJ
uDr = JD

r
u - Dr~lL

:
+ If~&quot;L^

therefore uDrA rDru = (D
ru - Dr~ l

L^ + . . .}A r(uD
r + ZjZ/&quot;

1
+ .

.).

Hence by 24 we readily see that uDrA rDr
u is of the required

form. Accordingly we may write

u(A + DA^ + ... + DnA nDn
}uv= ( Q + DB^D + ... + D&quot;BnD&quot;)v(BQ).

If uv= 8y, we get from (35)

u8M=( + D 1D+ . . . +Dn
nD&quot;fe ........ (37) ;U

again, if v= l in (36), we have

+ ... +DnA nDn
}u= B ......... (38).

Hence, if u
:
be a solution of (A + DA

1
D+ . . . +I)&quot;A n D&quot;)u

=
Q, that

is, if it be a solution of 5M=0, the corresponding value of B is 0.

Consequently we have from (36)

1

= D(Bl
+ DB.JD +...

If u
1
=

, this becomes
~i

S3f=zlD(S1+DB3D+ . . . Dn~lBnDn~l

)DzlSy ...... (39).

Again, the symbolic operator Bl + DB.2D+ . . . +Dn~ 1Bn- l D&quot;~

1

can be transformed into z.2D(C1
+ DCJ) + . . . + Dn~ Cn^Dn

~~}D~.,,
and so on. Finally we get

5J/= ^Dz.,D . . . z^DsnDzn-i . . . DuDz^y ......... (40).

Thus we obtain

8~U=
I

1

8y 1Dz.iD . . . DzHD . . .D^Dz^ydx ......... (41 ).

J .r

If we integrate by parts, then, since the limiting values of y, y . . .

are fixed, we get 5
2 7= - I \Dz1$y)(ziDzs

. . . z.J}z^y}d,r, and after
J -&amp;lt; o

n successive integrations

8
U
17=

(
-

1)&quot; \zn(Dz^.lDzn.z D^5&amp;gt;j)\lM ......... (42).
J

x-o

n d~V
Again, from (33) we see that A n=(-l) . ..

;
also from (40) we

dijW&quot;

find without difficulty

4,= *,fa*. ..*,-!) .................... (43).
Hence we get finally

dPf
where Qn p-r- From this it follows that the sign of 5-U de-

dy dV
pends in general on that of Q or . Accordingly for a maxi-

dyW-
mum or minimum solution it is necessary that Qn should have the
same sign for all values of x between the limits of integration, da:

being supposed always positive. The reader will find no difficulty
in applying this criterion to any of the examples which we have,

hitherto given.
26. A new and complete discussion of the criteria for

the discrimination of maximum and minimum solutions

has been given by Mr Culverwell in Trans. Roy. Soc., vol.

clxxviii. (1887). Owing to want of space we can only make
an allusion to this remarkable memoir, which contains

an elementary investigation of the criteria for maxima and
minima not only in the case of one but for any number
of dependent variables, as also for multiple integrals.

27. We now proceed to the application of the calculus

of variations to multiple integrals, commencing with the

Vdxdy, where V is a function of

s = :r~Ti t~~j~&amp;gt;i

i 1 accordance with the ordinary notation.

ri/\ m
Let Fi= / Vdy, then U= / J^dx ; therefore by (6) we have

J
.2/0 J *9

rx\ i
x

\

dU= dP
r

1
dx + / l\,U

J xa / x

rxi nn m
/?/i f\ rvi

= / 8Vdxdy+\ / F8ydx + / dx l\dy.
J W Ho J

*&amp;lt;/ Vo x J i/o

Again 5V- N8z + PSp + QSq + lidr + SSs + T8t, where Ar= d
-J~
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/&amp;gt;=

(

, Q=-r, A =
,

=
-, T^-JJ. Hence

/

dp dq dr ds dt J X(lJ ,/0

= 11 (N8z + Pdp + Qdq + RSr + S8s + TSt}dxdy (45).
J W 3/o

In the transformation of this expression we shall employ the fol

lowing formulae., which are easily established,

[
Xl

f
yi du, , /* P1

, [
Xl

/
yi dy . ....

I I dxdy= / dx I udy -
I /

u-j-dx (46),
J *(K 3/0

dx
9 J 2/0 J xj y

dx

pi ryiffv pi /2/i

and / / dxdy= I / Zirfas (47).
J

j&amp;gt;/ !/ dy J xJ i/o

pi r2/i f;5~
Hence we get / / P-^-dxdy

J V 2/0
rta;

d
.-8zdxdy + ^dx [^PSzdy -

j ^pf^Szdy,
)x I x J j/o x y

*1 lyipi nil dSz PI flhdO f*1 ly
also Q^dxdy=- ^dzdxdy + / QSzdx.

J,Jy dy Jxjy.dy J 4/2/0

Next, to transform

PI

2/0

.ft ft/, we have

I

,

&amp;lt; dfe
;

. PI pi rf / P
-R-T-5 + \dxdy- I , -B-

./V 2/0 V
**&quot; &amp;lt;* rfa; / J V 2/&amp;lt;M

/^ /&quot;

3/1 T/WZ 7 P 1
/
;/1

T&amp;gt;^
5~ dy ,= / dx R~~dy- / R-^^dx,

/ rc J
2/

d* J ,-,/ j,

d rf*

rri ryi/ts ^5 rf
2

^, \ , p /
d /rf^, \ ,

also
/

l --+ $z \fafiy
l / i-Sz \dxdy

J .,J y,\d* dx dx ) j xjydx\dx J

/*i. f
yi dJK. .

[*i /todR dy ..
j=

/ dxl
-j- 5^c?y

-
/ / j- -^ 5s^z/.

/ ^ J yo
dx J XJ y&amp;lt;)

dx dx

Consequently, by subtraction,

dx dxdx
Again, in transforming the latter integral it is necessary to

observe that ^ and y are functions of x, and accordingly that in

that integral we have =-^-(82)-^ hencedx dx dx dy

also

But

dx

^- -rax dx

- j^y.dyfdR dy dR\ .~ ^T~ + J ( ~r~ + j T- l&amp;gt;
hence we get

dji- dx\dx dx dy J

+

pi rvi d?5z
Next, to transform I

/ S^r-dxdy. Here
J xj yi&amp;gt;

dxdy

.(48).

f*
1
(
yi
( r, d*Sz dSdSz\,

} PI pi rf /
a&amp;lt;

3 \
7

/ / ( &quot;j&quot; j&quot; +T&quot; T- )dxdy= I I I 8 -f- \dxdy
J x J yo \ dxdy dxdy) J XJ yodx\ dy J

Vi dSzdy,
S-r--/ dx,

yo dydx

Fip/dSdSz^.. d*S\,, [l/todS, -

also -.- -T- + SZ-T-J- }dxdy= \ / ~dzdx
J x J

ivo V
dM dlJ dxdyJ J xJ yo

dx

pipi/^^Ss . d S \ .

hence by subtraction
/ / (

,5 - - dz-rr- \dxdy
J :&amp;gt;

yi&amp;gt;\

dj d&amp;gt;J dxdy)

f1 P Od8s ,
PI j

y* /dS. ndte dy \ ,= Sdy- I / l8z+ S-j--f-)dx ......... 49.
/V2/o dV J xJ yQ\dx dydxj

Finally, to transform / / T-^dxdy, we have
./ T,,./ iin dy

r0+
5 i=r

yi/di

2/oU

dSz. .

-j- }dxdi/=
z,

T-^-dx,
dy

1

fY 2&quot;

f

r^ - TT fcVr(fy = f
*

/ Y T^ -^ fcV- (5 )-

J
2/
\ rfy- dr / J *J 2/

V rfy dy /

a i

Vdxdy
o

pi pi / dP dQ d*R drS d~T- (W- T---^
Jxjy \ dx dy

r /J V yV y dy

.(51).

28. In many applications the limits of x and y are determined

from a single equation. Thus, suppose the integral U n Vdxdy

to express the sum of the elements Vdxdy for all values of x and y
which satisfy either

&amp;lt;j&amp;gt;(x, y) &amp;gt;0 or
&amp;lt;p(x, y) &amp;lt;0,

then the limits are

given by the equation &amp;lt;f&amp;gt;(x, y) 0. In this case the preceding value
of dU becomes much simplified, for y , yt are determined from the

equation
1

&amp;lt;(&amp;gt; ;
and the extreme values of a- are found by eliminat

ing?/ between the equations &amp;lt;/&amp;gt;

= and
d&amp;lt;p/dy

= Q. But these are the
conditions that&amp;lt; = should have equal roots in y; we consequently
infer that, when either xx or x=xlt we have y =

2/i- Hence we
/*o nil PI ryi

observe that / I udy=0 a.na / I udy= for all values of u, so
J 2/0 J 2/o

that the last four terms in the expression for dUin (51) disappear
in this case.

The methods and results of this and the preceding section can
without difficulty be extended to triple and higher multiple integrals.

29. The method of application of the calculus of varia

tions to the determination of maximum or minimum values

of multiple definite integrals proceeds on the same prin

ciples as those already considered in 9 for single integrals.
We shall limit the discussion to a brief consideration cf

the double integral U= II Vdxdy, in which F is a function

of x, y, z, j), and q solely, and the limits are determined,
as in 28, by an equation of the form

&amp;lt;$&amp;gt;(x, #)
= 0. Such

problems readily admit of geometrical interpretation.
Here (51) reduces to

dP d$\sj ;-T---^ \8zdxdy
yo

dx dy)

............ (52).

XTTou=

Consequently, as in the case of single integrals, for a maximum or
minimum value of 7 we must have

_
dx dy

and

.(53),

.(54).

The former is in this case a partial differential equation of the
second order, whose solution, whenever it can be obtained, consists
of an equation between x, y, z having t\yo arbitrary functions.
The form of these functions in each case is to be determined by aid

of (54) combined with the given limiting conditions of the problem.
Thus, let us suppose the upper limit restricted to points in the

surface z=fl(x, y), and let p = C

-^, q = -/~; then 5 / z= / q Sy;

and = q Sy. This gives

(55).

Substituting in (54), we get

Again, along the limiting curve we have dz=pdx + qdy and

dz=p dx + q dy; hence we get = -^ ^. Substituting in (56),dx q
~~
q

we have along the limiting curve

q) = ....... . ....... (57).

1 If the equation = gives for y several values, y , j/j, y, y3 , 1/4, .... then

d each integral is to be t

XXIV. 12 .

, , j, , 3 , 4, ....

r pi r3
we substitute / r,ly=

\ Vdy+ I Vdy+ . . ., and each integral is to be treated
s above. J J

VQ
J Vn
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A similar equation holds if the lower limit be restricted by another

surface.

By aid of these equations the arbitrary functions involved in the

solution of (53) are determinate. For example, to find the surface

such that // fulS shall be a minimum, (IS being au element of the

co-ordinates x, y, z. Here

T^fe?&quot;
Hence the eriua

-

p \ rf / 1 \
=5 )

+ jT,( ~T=
}
2 + j dyWl+ + 3/

surface and
/j.

a given function of the co-ordinates x, y, z. Here

tf P= =
fe&quot;

Hence the eriua
-

T
tion N- dP dQ

-J
---rdx dy

d
to -

_ _
~ P q

11 I/ du.

r,+ r,
=

( cosa~/
:

R 11 fj.\ dx
\-
)

/

dx dy

ndu. da
^::: + cos7 T
dy d

where R and R are the principal radii of curvature of the surface

at, the point, and a, /3, y the angles which the normal to the surface

makes with the co-ordinate axes. Again, if we suppose the surface

limited by two fixed surfaces, the equation V+P(p -p) + Q(q -q) = Q

reduces to l+p/ +^ = ........................ (59).

This shows that the surface intersects each of its bounding surfaces

orthogonally. As a particular case of (58) we infer that the surface

of minimum area is in general such that its principal radii of cur

vature at every point are equal and of opposite signs. A remark
able investigation of the equation of this surface was given by
Bonnet in Liouville s Journal, 1860. Again, in the surface of

given area and of maximum volume we have F= z - a\/l +p* + q&quot;.

The equation X ;
----

,
= readily leads in this case to + .= a.

dx dy R R
30. The principles and method of the calculus of varia

tions are largely employed in all branches of mathematics,
both pure and applied. Want of space prevents our enter

ing into any account of such application. The reader will

liud the history of this calculus fully detailed in Todhunter s

treatise, already mentioned. The most important recent

work in English is Mr CarlPs Calculus of Variations, New
York and London, 1885. (B. w.)
VARICOSE VEINS. See SURGERY, vol. xxii. p. 684.

VARLEY, CORNELIUS (1781-1873), water-colour painter,
a younger brother of John Varley (see below), was born

at Hackney, London, on 21st November 1781. He was
educated by his uncle, a philosophical instrument maker,
and under him acquired a knowledge of the natural

sciences; but about 1800 he joined his brother in a tour

through Wales, and began the study of art. He was
soon engaged in teaching drawing. From 1803 till 1859
he was an occasional exhibitor in the Royal Academy ;

and he also contributed regularly to the displays of the

Water-Colour Society, of which, in 1803, he was one of

the founders, and of which he continued a member till

1821. His works, which are not numerous, consist

mainly of carefully finished classical subjects, with architec

ture and figures. He published a series of etchings of

Boats and other Craft on the River Thames, and during
his life as an artist he continued deeply interested in

scientific pursuits. For his improvements in the camera

lucida, the camera obscura, and the microscope lie received

the Isis gold medal of the Society of Arts
;
and at the

International Exhibition of 1851 he gained a medal for

his invention of the graphic telescope. He died at Hamp-
stead on 2nd October 1873.

VARLEY, JOHN (1778-1842), water-colour painter, was
born at Hackney, London, on 17th August 1778. His

father, a man of scientific attainments and tutor in the

family of Lord Stanhope, discouraged his leanings towards

art, and placed him under a silversmith. But on his

parent s death Varley escaped from this uncongenial em
ployment, and, after working with a portrait painter, en

gaged himself at the age of sixteen to an architectural

draughtsman, who took him on a provincial tour to sketch

the principal buildings in the towns they visited. His

spare hours were employed in sketching from nature, and
in the evenings he was permitted, like Turner and Girtin,

to study in the house of Dr Munro. In 1798 he exhibited

his first work, a View of Peterborough Cathedral, in the

Royal Academy. In 1799 he visited North Wales, and in

its Avild mountain scenery found the subjects best suited

to his brush. He returned to the same district in 1800,
and again in 1802, and the impressions then received

powerfully influenced the whole course of his art. In

1804 he became a foundation member of the Water-Colour

Society, and contributed over forty works to its first ex

hibition. He had married in the previous year ; and, in

order to provide for the wants of an increasing family, he

was obliged to produce for the dealers much work of a

slight and commonplace character. He also taught draw

ing, and some of his pupils, such as John Linnell and
William Hunt, afterwards became celebrated. He was a

firm believer in astrology, skilful in casting horoscopes ;

and some curious instances were related of the truth of

his predictions. It was at his house that his friend

William Blake sketched his celebrated Visionary Heads.

Varley died at London on 17th November 1842.

Yarley s landscapes are graceful and solemn in feeling, and simple
and broad in treatment, being worked with a full brush and pure
fresh transparent tints, usually without any admixture of body-
colour. Though his works are rather mannered and conventional,

they are well considered and excellent in composition. Some of
his earlier water-colours, including his Views of the Thames, were

painted upon the spot, and possess greater individuality than his

later productions, which are mainly compositions of mountain and
lake scenery, produced without direct reference to nature. Among
his literary works are Zodiacal Physiology, 1828

;
Observations on

Colour and Sketch-ingfrom Nature, 1830 ; A Practical Treatise on

Perspective, and Principles of Landscape Design for Young Artists.

VARNA, a fortified town and seaport of Bulgaria, in

43 12 N. lat. and 27 56 E. long., about midway between
the Danube delta and the Bosphorus, lies on the north side

of the Bay of Varna, at the opening of the Pravadi valley,
5 miles wide and skirted by hills on both sides. The town,
which covers the slope of one of these hills, facing seawards,

comprises Greek, Bulgarian, Turkish, Jewish, and Gipsy
quarters, with a total population (1888) of 25,256 (8449
Bulgarians, 7569 Turks, 5423 Greeks). It has many finely
built houses and shops. Its principal buildings are the

gymnasium, a hospital, the barracks, and several churches

and mosques. Amongst the industrial establishments are

soap factories, breweries, distilleries, and tanneries. More
than 3,740,000 gallons of wine are made annually within

the department of Varna. The town is well supplied with

good water, and is not unhealthy. Although open to the

south and south-east, the bay affords safe anchorage, being
sheltered from the north and north-east winds. Through
the Pravadi it communicates with Lake Devno, which, if

connected, as has been proposed, by a navigable canal with

the bay, would form one of the best harbours in the Euxine.

Varna is the chief outlet for the grain and agricultural

produce of Bulgaria for Constantinople and the west of

Europe, the export of grain in 1887 amounting in value to

244,210 (total exports, 349,030) and the total imports
to 580,300. It lies 48 miles east of Shumla (Shumna),
with which it is connected by the main Bulgarian railway,

running thence to the Danube at Rustchuk, these three

fortresses forming with Silistria (on the Danube) the Bul

garian &quot;quadrilateral.&quot;
The old stone walls of Varna have

been destroyed to make room for earth-fortifications.

Yarna has been identified with the ancient Milesian colony of

Odessus on the coast of Mresia Inferior. It figures largely in the

history of more recent times, and close by was fought in 1444 the

battle in which Amurath (Murad) II. slew the Hungarian King
Ladislaus, and routed his forces commanded by the renowned John

Hunyady. Yarna was occupied in 1828 by the Russians, in 1854 by
the allies, who here organized the invasion of the Crimea, and in 1877

by the Egyptian troops sinnmoned to the defence of Turkey against
the Russians. The following year it was ceded to the principality
of Bulgaria. It has long been the seat of a Greek metropolitan and
since 1870 of a Bulgarian bishon.
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VARNHAGEN VOX EXSE, KARL AUGUST (1785-

1858), German biographer, was born at Dlisseldorf on 21st

February 1785. He went to Berlin to study medicine, but

devoted his attention chiefly to philosophy and literature,

Avhich he afterwards studied more thoroughly at Hamburg,
Halle, and Tubingen. He began his literary career in

1 804 as joint-editor with A. von Chamisso of a Musen-

ahnanach. In 1809 he joined the Austrian army, and

was wounded at the battle of Wagram. Soon afterwards

lie accompanied his superior officer, Prince Bentheim, to

Paris, where he carried on his studies. In 1812 he joined
the Prussian civil service at Berlin, but in the following
vear resumed his military career, this time as a captain
in the Russian army. He accompanied Tettenborn to

Hamburg and Paris, and his experiences were recorded

in his Geschickte der Hamburger Erdgnisse (1813) and his

fj eschichte der Kriegsziige Tettenborn s (1814). At Paris

he entered the diplomatic service of Prussia, and in 1814

acted under Hardenberg at the congress of Vienna. He
also accompanied Hardenberg to Paris in 1815. He wras

resident minister for some time at Carlsruhe, but was

recalled in 1819, after which he lived chiefly at Berlin as a

privy councillor of legation (Geheimer LegationsratJi). He
had no fixed official appointment, but was often employed
in important political business.

In 1814 he married Rahel Antonie Friederike, originally

called Levin, afterwards Robert. She was born in 1771

at Berlin, where she died in 1833. By birth she was a

Jewess
;
but before her marriage she made profession of

Christianity. Although she never wrote anything for

publication, she was a woman of remarkable intellectual

qualities, and exercised a powerful influence on many men
of high ability. Her husband, who was devotedly attached

to her, found in her sympathy and encouragement one of

the chief sources of his inspiration as a writer. After her

death he published a selection from her papers, and after

wards much of her correspondence was printed. Varn-

liagen von Ense never fully recovered from the shock

caused by her death. He himself died suddenly in Berlin

on 10th October 1858.
lie made some reputation as an imaginative and critical writer,

Imt lie is famous chiefly as a biographer. He possessed a remark
able power of grouping facts so as to bring out their essential

significance, and his style is distinguished for its strength, grace,
and purity. Among his principal works are Goethe in den Zcwj-
iiissen der Mitlebcndcn (1824) ; Biorjraphisclie Dcnkmalc (five vols.,

1824-30); and &quot;Lives&quot; of General von Seydlitz (1834), Sophia
Charlotte, queen of Prussia (1837), Field-Marshal Schwerin (1841),
Field - Marshal Keith (1844), and General Billow von Dennewitz

(]853). His Denkiviirdigkeiten nnd vermisclitc Schrifte.n appeared
in seven volumes in 1837-46. After his death were published two
additional volumes of Dcnkwurdigkcitcn, some volumes of his corre

spondence with eminent men, his Tarjcbucher (14 vols.), Blatter mis

derprcussischen Gcschichtc (5 vols. ),
and Eiographischc Portrdts. His

selected writings appeared in nineteen volumes in 1871-76.

VARNISH. A varnish is a fluid preparation which,
when spread out in thin layers, dries either by evapora
tion or by chemical action into a hard, transparent, and

glossy film. Varnishes are used to communicate lustre

and brilliance to many different kinds of dressed surfaces,

metal-work, wood, paint, paper, leather, etc., and to

protect such surfaces from the influence of air and damp.
The chief requisites of a good varnish are that it forms a

firmly-adherent layer on the surface over which it is spread,
that it dries hard, yet with sufficient elasticity and tenacity
not to crack with changes of temperature, that it forms a

glossy durable surface, and that it dries quickly. The
materials which almost exclusively form the permanent
body of varnishes are the drying oils and resinous sub

stances, the chief of which are the copals, lac, dammar,
olemi, amber, sandarac, mastic, and rosin. For certain

forms of varnish the drying oils themselves act as the

solvent for the resins, but in other cases volatile solvents

are employed. The solvents chiefly used are methylated

spirit, wood spirit, ether, benzin, and turpentine and

other essential oils. Soluble colouring ingredients are

also, in some cases, used in varnishes and lacquers, those

principally available being gamboge, dragon s blood, aloes,

cochineal, turmeric, and coal-tar dyes.

According to the solvents employed, the ordinary kinds

of varnish are divided into three classes, (1) spirit, (2)

turpentine, and (3) oil varnishes. Spirit varnishes dry
with great rapidity owing to the volatilization of the

solvent spirit, leaving a coating of pure resin of great
hardness and brilliance, but the film is deficient in tena

city, cracking and scaling readily on exposure. The resin

lac, either as grain, shell, or bleached lac, is the basis of

most spirit varnishes
;
but sandarac is also largely used,

and to these are added in varying proportions the softer

resins, elemi, Venice turpentine, Canada balsam, mastic,

etc., which give elasticity and tenacity to the varnish.

The solvent is almost exclusively methylated spirit. The
resins are ground and mixed with powdered glass, which

prevents the resinous particles from agglutinating, and

thus facilitates the solvent action of the spirit. The solu

tion is effected by agitation in closed vessels with the aid

of heat, and the varnish when strained off must be kept

tightly closed from the air. Spirit varnishes are used

principally for cabinet-work and turnery, stationery,

gilding, and metal-work. Coloured spirit varnishes and

lacquers are largely employed for metal-work, for imita

tion gilding and bronzing, for toys, Arc. Turpentine is

the solvent principally used for making dammar varnish,

the solution being effected by powdering the resin and

boiling it with a proportion of spirit of turpentine, after

which more turpentine is added in the cold state to bring
the preparation to a proper consistency. To increase the

tenacity of such dammar varnish some proportion of boiled

linseed oil or of oil copal varnish may be added. In place
of oil of turpentine other essential oils may be used as

solvents, and in practice oil of spike is largely utilized in

preparing fine varnishes for oil paintings. Turpentine
varnishes are also made in which the principal resinous

bodies are sandarac and common rosin
; and, moreover,

turpentine is largely employed to reduce the consistency
and to improve the drying properties of copal varnishes.

The basis or solvent of oil or fatty varnishes consists

principally of linseed oil
;
but the other drying oils poppy

and w7

alnut, ic. may also be used. These oils, without

the addition of resins, themselves form varnishes which on

exposure in thin layers dry by a process of oxidation into

tough glossy films
;
but the drying proceeds very slowly

unless the oils are previously boiled with the red oxide of

lead or otherwise treated to increase their power of absorb

ing oxygen (see LINSEED OIL, vol. xiv. p. 677). It is in

the form of boiled oil or of oil prepared with driers that

these oils are used in. varnish-making. Oil varnishes thus

differ from the other classes in the circumstance that the

principal solvent is not volatile and dissipated on exposure,
but in itself forms an essential and permanent ingredient
in the preparation. The resin principally used in oil

varnishes is copal, and its varieties differ very much in

hardness, that is, in the temperature at which they melt

and distil. Hard and semi-hard copals can only be made
to mix with and dissolve in oils at the temperature at

which they distil, which ranges from 230 to 360 C.

The copal in varnish-making is melted and brought to the

requisite temperature in a copper vessel. Simultaneously
the oil is heated to the boiling-point in a separate copper

vessel, and at the proper moment a measured quantity of

the boiling oil is added to the liquefied resin. They are

then boiled together till the mixture becomes perfectly

clear, and by a series of alternate additions of oil and
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resin at proper temperatures the solution is brought to the

desired consistency. After the mixture of oil and resin

has sufficiently cooled, oil of turpentine in certain propor
tion is added. The making of copal varnish is attended

with great risk of burning, and special precautions have to

be observed for the extinction of the fire that frequently
bursts out in these highly-heated and most inflammable

bodies. Copal varnish is also made by boiling together
the requisite proportions of resin and oil under pressure in

a closed vessel, and subsequently adding turpentine, or by
dissolving the resin and turpentine at the high heat and

adding the oil afterwards. Amber varnish is prepared by
the same methods as those followed in preparing copal,

but, the resin being still more refractory and insoluble, a

higher heat is required. A peculiar varnish forms the

basis of the celebrated Japanese lacquer. The substance

is a resinous exudation, which is obtained by making in

cisions in the bark of the Japanese urushi or lacquer-tree,
JRkm vernici/era. The resinous juice on settling in vats

separates into two layers, the upper and thinner of which,
on mixture with a drying oil, forms a transparent varnish,

having a rich yellow colour, which dries into coatings of

remarkable tenacity, durability, and lustre (see JAPANNIXG,
vol. xiii. p. 592).

VARRO, MARCUS TEEENTIUS, Roman polymath and
man of letters, lived from 116 to 27 B.C. When he was

born, the Gracchan agitation had only just been laid to rest,

and the year of his death saw the final and formal establish

ment of the empire. Into the changing life of that stirring
time Varro entered deeply, and there was no current in

thought, culture, literature, and even politics, with which

he was not closely in contact. Few have ever so thoroughly
combined the pursuit of scholarship and literature with

experience of practical affairs. Dionysius of Halicarnassus

well described him as the man of widest experience during
his age. Nothing is known of Varro s ancestors but that

they were natives of the Sabine country, where Varro
himself was born in the town of Reate. Here he imbibed

in his earlier years a good measure of the hardy simplicity
and strong seriousness which the later Romans attributed

to the men of the early republic, characteristics which
were supposed to linger in the Sabine land after they had
fled from the rest of Italy. The chief teacher of Varro

was L. ^Elius Stilo, the first systematic student, critic, and
teacher of Latin philology and literature, and of the antiqui
ties of Rome and Italy. We know from Cicero that Varro

also studied at Athens, especially under the philosopher
Antiochus of Ascalon. It was the aim of this teacher to

lead back the Academic school from the scepticism of

Arcesilaus and Carneades to the tenets of the early Platon-

ists, as he understood them. Ilis opponents, however,
declared that he identified Platonism with Stoic dogmatism,
and that a very slight change in his views would have con

verted him into a Stoic of the Stoics. When Cicero wrote

his Posterior Academics, he introduced Varro as an inter

locutor, and made him expound the views of Antiochus.

The influence of Antiochus is most plainly to be traced in

the extant remains of Varro s writings, and indirectly in

works like the De Civitate Dei of Augustine, which owe
much to Varro. In spite of controversial statements to

the contrary, the differences between Antiocheanism and
Stoicism were great and marked, and it is a serious,

though a common, error to treat Varro as an adherent of

the Stoic school. The political career of Varro seems to

have been late and slow
;
but he arrived at the praetor-

ship, after having been tribune of the people, quaestor,
and curule sedile. In politics and war he followed

Pompey s lead
;
but it is probable that he was discontented

with the course on which his leader entered when the

first triumvirate was formed, and he may thus have lost

his chance of rising to the consulate. He actually ridi

culed the coalition in a work entitled the Three-Headed
Monster (TptKaparov in the Greek of Appian). He did

not, however, refuse to join the commission of twenty
by whom the great agrarian scheme of Caesar for the

resettlement of Capua and Campania was carried into

execution (59 B.C.). Despite the difference between them
in politics, Varro and Caesar had literary tastes in common,
and were friends in private life. Under Pompey Varro
saw much active service : he was attached to Pompey as

pro-quaestor, probably during the war against Sertorius in

Spain. We next find him, as legate, in command of a fleet

which kept the seas between Delos and Sicily, while

Pompey was suppressing the pirates, and he even won the

&quot;naval crown,&quot; a coveted reward of personal prowess. A
little later he was legate during the last Mithradatic war.

In the conflict between Caesar and the Pompeian party
Varro was more than once actively engaged. In his Civil

War
(ii.

1 7-20) Ctesar tells how Varro, when legate in Spain
along with Afranius and Petreius, lost his two legions
without striking a blow, because the whole region where
he was quartered joined the enemy. Caesar curiously inti

mates that, though Varro did his best for Pompey from a

sense of duty, his heaTt was really with the other leader.

Nevertheless he proceeded to Epirus before the battle of

Pharsalia, and awaited the result at Dyrrachium in the

company of Cicero and Cato. Like Cicero, Varro received

harsh treatment from Mark Antony after the Pompeian
defeat. Some of his property was actually plundered, but
restored at the bidding of Caesar, to whom Varro in grati
tude immediately dedicated one of his most important
writings. The dictator employed the scholar in aiding
him to collect and arrange great stores of Greek and Latin

literature for the vast public library which he intended to

found. We have glimpses of Varro at this time in the

Letters of Cicero. The two, though alike in political
inclinations and in their love for literature, were anti

pathetic in their natures, the one soft in fibre, and vain,

richly abundant in expression, and subtly sensitive, the

other somewhat harsh, severe, and retiring, solid in learn

ing, and no master of literary form. The impression of

Varro s personality which Cicero gives is unattractive

enough, but probably on the whole true. The formation

of the second triumvirate again plunged Varro into danger.

Antony took possession anew of the property he had been

compelled to surrender, and inserted Varro s name on the

list of the proscribed. His friends, however, afforded him

protection. He was able to make peace with the triumvirs,
but sacrificed his property and much of his beloved library.
He was permitted to spend in quiet study and in writing
the last fifteen years of his life. He is said to have died

(27 B.C.) almost pen in hand.

Van-o was not surpassed in the compass of his writings by any
ancient, not even by any one of the later Greek philosophers, to
some of whom tradition ascribes a fabulous number of separate
works. In a passage quoted by Gellius, Varro himself, when over

seventy years of age, estimated the number of &quot;books&quot; he had
written at 490

;
but &quot; book

&quot;

here means, not merely such a work
as was not subdivided into portions, but also a portion of a sub
divided work. For example, the Menlppean Satires numbered 150,
and are all counted separately in Varro s estimate. Jerome made
or copied a catalogue of Varro s works which has come down to us
in a mutilated form. From this and from other extant materials
Ritschl has set down the number of the distinct literary works at

74 and the number of separate &quot;books&quot; at about 620. The later

years of the author s life were therefore even more fruitful than the
earlier. The complete catalogue may be roughly arranged under
three heads, (1) belles lettres, (2) history and antiquities, (3)
technical treatises on philosophy, law, grammar, mathematics,
philology, and other subjects.
The iirst of these three classes no doubt mainly belonged to

Varro s earlier life. In poetry he seems to have attempted nothing
that was veiy elaborate, and little of a serious character. His

genius tended naturally in the direction of burlesque and satire.
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In belles lettres lie showed himself throughout, both in matter and

form, the pupil and admirer of Lucilius. He wrote satires in the

style of his master, and he may be one of those to whom Horace
alludes (Sat., i. 10, 47) as having &quot;tried satire in vain.&quot; One

poetical work probably consisted of short pieces in the style of the

more satirical poems of Catullus. It is doubtful whether, as has

often been supposed, Varro wrote a philosophical poern somewhat
in the style of Lucretius

;
if so, it should rather be classed with

the prose technical treatises. One curious production was an essay
in popular illustrated literature, which was almost unique in ancient

times. Its title was Imagines, and it consisted of 700 prose

biographies of Greek and Roman celebrities, with a metrical dogium
for each, accompanied in each case by a portrait. But the lighter
works of Varro have perished almost to the last line, with the

exception of numerous fragments of the Menippean Satires. The

Menippus whom Varro imitated lived in the first half of the

third century B.C., and was born a Phoenician slave. He became
a Cynic philosopher, and is a figure familiar to readers of Lucian.

He flouted life and all philosophies but the Cynic in light composi
tions, partly in prose and partly in verse. The fragments of

Ararro s imitations have been frequently collected and edited, most

recently by Riese and by Bucheler. The glowing and picturesque
account of these fragments given by Mommsen in his History
of Rome is known to all students of Roman literature, but few
readers could pass from Mommsen s picture to a careful study
of the passages themselves without severe disappointment. That
the remains exhibit variety and fertility, that there are in them
numerous happy strokes of humour and satire, and many felicitous

phrases and descriptions, is true, but the art is on the whole heavy,
awkward, and forced, and the style rudely archaic and untastefnl.

The Latin is frequently as rough and uncouth as that of Lucilius.

No doubt Varro contemned the Hellenizing innovations by which
the hard and rude Latin of his youth was transformed into the

polished literary language of the late republican and the Augustan
age. The titles of the Menippcan Satires are very diverse.

Sometimes personal names are chosen, and they range from the

gods and demigods to the slaves, from Hercules to Marcipor.

Frequently a popular proverb or catchword in Greek or Latin

supplies the designation : thus we have as titles &quot;I ve got You&quot;

(&quot;Exw ere) ;
&quot;You don t Know what Evening is to

Bring&quot; (Nestis quid
vesper scrus vchat) ;

&quot; Know Thyself&quot; (YvuOi aeavTov). Occasionally
the heading indicates that the writer is flying at some social folly,
as in &quot;Old Men are Children for the Second Time&quot; (Ais 7rcu5es oi

ytpovTfs) and in the &quot;Bachelor&quot; (Calebs). In many satires the

philosophers were pounded, as in the &quot;Burial of Menippus&quot; and

&quot;Concerning the Sects&quot; (llepl aipetrtuv). Each composition seems
to have been a genuine medley or &quot;lanx satura&quot; : any topic might
be introduced which struck the author s fancy at the moment.
There are many allusions to persons and events of the day, but

political bitterness seems to have been commonly avoided. The
whole tone of the writer is that of a &quot;laudator temporis acti,&quot; who
can but scoff at all that has come into fashion in his own day.
From the numerous citations in later authors it is clear that the

Menippean Satires were the most popular of Varro s writings.
Not very unlike the Menippcan Satires were the Libri Logistorici,
or satirical and practical expositions, possibly in dialogue form, of
some theme most commonly taken from philosophy on its ethical

side. A few fragments in this style have come down to us and a

number of titles. These are twofold : that is to say, a personal
name is followed by words indicating the subject-matter, as Mar-ins,
de Fortuna, from which the contents may easily be guessed, and
Sisenna, de Historia, most likely a dialogue in which the old annal
ist of the name was the chief speaker, and discoursed of the

principles on which history should be written. Among the lighter
and more popular works may be mentioned twenty-two books of
Orations (probably never spoken), some funeral eulogies (Lauda-
tiones), some &quot;exhortations&quot; (Suasioncs), conceivably of a political

character, and an account of the author s own life.

The second section of Varro s works, those on history and anti

quities, form to the present day the basis on which a large part of
our knowledge of the earlier Roman history, and in particular of
Roman constitutional history, ultimately rests. These writings
were used as a quarry by the compilers and dilettanti of later

times, such as Pliny, Plutarch, Gellius, Festus, Macrobius, and by
Christian champions like Tertullian, Arnobius, and Augustine, who
did not disdain to seek in heathen literature the means of defending
their faith. These men have saved for us a few remains from the

great wreck made by time. Judging from what has been casually
preserved, if any considerable portion of Varro s labours as anti

quarian and historian were to be now discovered, scholars might
find themselves compelled to reconstruct the earlier history of the
Roman republic from its very foundations. Varro s greatest pre
decessor in this field of inquiry, the man who turned over the virgin
soil, was Cato the Censor. His example, however, seems to have
remained unfruitful till the time of Varro s master, Lucius ^Elius

Stilo Prrcconinus. From his age to the decay of Roman civilization

there were never altogether wanting men devoted to the study of

their nation s past ;
but none ever pursued the task with the advan

tages of Varro s comprehensive learning, his indefatigable industry,
and his reverent, yet discriminating regard for the men and the in

stitutions of the earlier ages. The greatest work of this class was
that on Antiquities, divided into forty-one books. Of these the

first twenty-five were entitled the Antiquities of Human Things
(Antiquitates llerum Humanarum), while the remaining sixteen

were designated the Antiquities of Things Divine (Antiquitates
Rcrum Dimnarum). The book was the fruit of Varro s later years,
in which he gathered together the material laboriously amassed

through the period of an ordinary lifetime. The second division of

the work was dedicated to Cresar as supreme pontiff. The design was
as far-reaching as that of the Natural History of Pliny. The general
heads of the exposition in the secular portion of the book were

four, (1) &quot;who the men are who act (qui agant), (2) the places in

which they act (ubi), (3) the times at which they act (quando), (4)
the results of their action (quid agant).&quot; In the portion relating to

divine affairs there were divisions parallel to these four, with a

fifth, which dealt with the gods in whose honour action in divine

affairs is taken. Our knowledge of this great book is to a large ex

tent derived from the works of the early Christian writers, and especi

ally from Augustine s De Civitate Dei. These lights of the church,
as was natural, directed their attention mainly to the portion which
treated of the religion of Rome. A glance at the authorities quoted
in such a book as Preller s Romische Mythologie will suffice to show
how largely the imperfect indeed, but nevertheless invaluable, in

formation now attainable concerning the older and un-Hellenized

forms of Roman and Italian religious rites depends on the citations

by Christian authorities from the Antiquitates llerum Dimnarum.
It is a great misfortune that no similar series of citations from the

secular part of the Antiquitates has come down to us. Most of the

other historical and antiquarian writings of Varro were special
elaborations of topics which he could not treat with sufficient ful

ness and minuteness in the larger book. The treatise on the

Genealogy of the Roman People dealt mainly with the relation of

Roman chronology to the chronology of Greece and the East. Dates
were assigned even to mythological occurrences, because Varro be

lieved in the theory of Euhemerus, that all the beings worshipped
as gods had once lived as men. To Varro s researches are due the

traditional dates assigned to the era of the kings and to that of the

early republic. Minor writings of the same class were the De Vita

Populi Romani, apparently a kind of history of Roman civilization ;

the De Familiis 1 rojanis, an account of the families who &quot;came

over&quot; with ./Eneas
;
the sEtia (Afrta), an explanation of the origin

of Roman customs, on which Plutarch drew largely in his Quxstioncs
Rumanse

;
a Tribuum Liber, used by Festus

;
and the constitutional

handbook written for the instruction of Pompey when he became
consul. Nor must the labour expended by Varro in the study of

literary history be forgotten. His activity in this direction, as in

others, took a wide range. One of his greatest achievements was to

fix the canon of the genuine plays of Plautus. The &quot; Varronian

plays
&quot;

were the twenty which have come down to us, along with
one which has been lost.

The third class of treatises, which we have called technical,
was also numerous and very varied. Philosophy, grammar, the

history and theory of language, rhetoric, law, arithmetic, astronomy,

geometry, mensuration, agriculture, naval tactics, were all repre
sented. The only works of this kind which have come down to

our days are the De Lingua Latina (in part) and the De Re Rustica.

The former originally comprised twenty-five books, three of which

(the three succeeding the first) are dedicated to a P. Septimius who
had served with the author in Spain and the last twenty-one to

Cicero. The whole work was divided into three main sections, the

first dealing with the origin of Latin words, the second with their

inflexions and other modifications, the third with syntax. The
books still preserved (somewhat imperfectly) are those from the

fifth to the tenth inclusive. The Latin style is harsh, rugged, and
far from lucid. As Mommsen remarks, the clauses of the sentences

are often arranged on the thread of the relative pronoun like

thrushes on a string. The arrangement of the subject-matter, -while

pretending to much precision, is often far from logical. The fifth,

sixth, and seventh books give Varro s views on the etymology of

Latin words. The principles he applies are those which he had

learned from the philosophers of the Stoic school, Chrysippns,

Antipater, and others. The study of language as it existed in

Varro s day was thoroughly dominated by Stoic influences. Varro s

etymologies could be only a priori guesses, but he was well aware

of their character, and very clearly states at the outset of the fifth

book the hindrances that barred the way to sound knowledge. He
was thoroughly alive to the importance of not arguing merely from

the forms and meanings of words as they existed in his day, and

was fully conscious that language and its mechanism should be

studied historically. The books from the eighth to the tenth in

clusive are devoted to the inflexions of words and their other

modifications. These Varro classes all under the head of &quot;de-

clinatio,&quot; which implies a swerving aside from a type. Thus
Hcrculi from Hercules and manubria from manus are equally re-
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garded as examples of dcdinatio. Yarro adopts a compromise be

tween the two opposing schools of grammarians, those who held

that nature intended the dcclinationes of all words of the same class

to proceed uniformly (which uniformity was called analogia) and
those who deemed that nature aimed at irregularity (anmnalia).
The matter is treated with considerable confusion of thought. But
the facts incidentally cited concerning old Latin, and the state

ments of what had been written and thought about language by
Varro s predecessors, are of extreme value to the student of Latin.

The other extant prose work, the Da tic Rustlca, is in three books,
each of which is in the form of a dialogue, the circumstances and in

the main the interlocutors being different for each. The dramatic

introductions and a few of the interludes are bright and interesting,
and the Latin style, though still awkward and unpolished, is far

superior to that of the De Lingua Latino.-.

A complete collection of the remains ofVarro is still a desideratum. The
fragments of the different treatises have been partially collected in many
.separate publications of recent date. The best editions of the De, Lingua Latino,

are those by C. O. Mtiller and by L. Spengel (re-edited by his son in 1885). The
most recent and best recension of the De He Rustica is that of Keil (Leipsic,

1SS4). Of modern scholars Ritschl has deserved best of Varro. Several papers
in his Opuscula treat of the nature of Varro s works whicli have not come
down to us. (J. S. R.)

VARRO, PrjBuus TERENTIUS, with the cognomen
ATACINUS, a Roman poet whose life extended from 82 to

about 37 B.C. The name Atacinus, given to distinguish
him from the more famous Varro of Reate, is drawn from

Atax, the name of a small district or river in Narbonensian

Gaul, near to which he was born. He was perhaps the

first Roman born beyond the Alps who reached to eminence

in literature. He seems to have taken at first Ennius and
Lucilius as his models, and wrote an epic, entitled Bellum

Sequanicum, eulogizing the exploits of Caesar in Gaul and

Britain, and also Satires, of which Horace speaks slight

ingly. Jerome has preserved a statement that Varro began
to study Greek literature with great avidity in his thirty-
fifth year. The last ten years of his life were given up to

the imitation of Greek poets of the Alexandrian school.

Quintilian (indirectly confirming the judgment of Horace

concerning the Satires) says that Varro made his name
as an interpres operis alieni &quot;a translator of other men s

works,&quot; for such is the force of the word interpres. Even
in this capacity Quintilian bestows on him restricted

praise as &quot;

by no means to be despised.&quot; But Quintilian

probably much undervalued the Roman imitators of the

Alexandrians, Catullus included. From other evidence

we may conclude that, though he had not sufficient power
to excel in the historical epic or in the serious work of the

Roman satira, Varro yet possessed in considerable measure

the lighter gifts which we admire in Catullus. His chief

poem of the later period was the Argonautica, modelled,
somewhat closely it would seem, on the epic of Apollonius
llhodius. The age was prolific of epics, both historical

and mythological, and that of Varro seems to have held a

high rank among them. Ovid asks what age will ever

be unacquainted with the story of the first ship as told

by Varro. In one of Ovid s lists of Roman poets Varro

stands between Ennius and Lucretius, while in another

he is linked with Virgil. Statius, in his poem on the

birthday of Lucan, gives to the epic of Varro an equally

distinguished place. Later he published erotic poems,

probably in the elegiac metre. These Propertius seems to

have valued highly, for in a well-known passage he ranks
the Leucadia celebrated by Varro along with the Lesbia
of Catullus, the Quintilia of Calvus, the Lycoris of Gallus,
and his own Cynthia. The other titles which have been

preserved are the CosmograpMa, or Chororjraphia, a poem
on geography, imitated from the Greek of Alexander, an

Ephesian, described by Cicero (Att., ii. 22) as a careless

man and no good poet ;
and the Epkemeris, a poem on

weather-signs, in hexameters, after Aratus. The Varro
whom Quintilian (i. 4, 4) mentions in company with
Lucretius as author of a poem on philosophy can hardly
have been either Varro of Atax or Varro of Reate. The
fragments of Varro Atacinus which remain, about fifty lines

in all, are put together by Riese at the end of his edition

of the fragments of the greater Varro s Menippean Satires
;

but there is not enough of them to enable us to form a

judgment on his style.

VASA, GUSTAVUS. See GUSTAVUS I.

VASARHELY. See HODMEZO-VASARHELY and MAROS-
VASARHELY.

VASARI, GIORGIO (1513-1574), a painter and architect,

whose main distinction rests on his valuable history of

Italian art,
1 was born at Arezzo in 1513. At a very early

age he became a pupil of Guglielmo da Marsiglia, a very
skilful painter of stained glass. At the age of sixteen he

went to Florence, where he studied under Michelangelo
and Andrea del Sarto, aided by the patronage of the

Medici princes. In 1529 he visited Rome and studied

the works of Raphael and others of his school. The

paintings of Vasari wer.e much admired by the rapidly

degenerating taste of the 16th century; but they possess
the smallest amount of merit, being in the main feeble

parodies of the powerful works of Michelangelo. Vasari

was largely employed in Florence, Rome, Naples, Arezzo,
and other places. Many of his pictures still exist, the

most important being the wall and ceiling paintings in

the great hall of the Palazzo Vecchio in Florence, and his

frescos on the cupola of the cathedral, which, however,
were not completed at the time of his death. As an

architect he was perhaps more successful : the loggia of

the Uffizi by the Arno, and the long passage connecting
it with the Pitti Palace, are his chief works. Unhappily
he did much to injure the fine mediaeval churches of S.

Maria Novella and Santa Croce, from both of whicli he

removed the original rood-screen and loft, and remodelled

the retro-choir in the degraded taste of his time. Vasari

enjoyed a very high repute during his lifetime and amassed
a considerable fortune. He built himself in 1547 a fine

house in Arezzo, and spent much labour in decorating its

walls and vaults with paintings. He was elected one of

the municipal council or priori of his native town, and

finally rose to the supreme office of gonfaloniere. He died

at Florence on 27th June 1574.

Personally Vasari was a man of upright character, free

from vanity, and always ready to appreciate the works of

others : in spite of the narrow and meretricious taste of

his time, he expresses a warm admiration of the works of

such men as Cimabue and Giotto, which is very remark

able. As an art historian of his country he must always

occupy the highest rank. His great work was first

published in 1550, and afterwards partly rewritten and

enlarged in 1568, bearing the title Delle Vite de piu Ec-

cellenti Pittori, Scultori, ed Architettori, It was dedicated

to Cosimo de Medici, and was printed at Florence by the

Giunti
;

it is a small quarto illustrated with many good
woodcut portraits. This editio prinreps of the complete
work is usually bound in three volumes, and also contains

a very valuable treatise on the technical methods em

ployed in all branches of the arts, entitled Le Tre Arti

del Diseyno, doe Architettura, Pittura, e Scoltura.

The best edition of Vasari s works is that published at Florence

by Milanesi, 1878-82, which embodies the valuable notes in the

earlier edition by Le Monnier. The Lives has been translated into

French, German, and English (by Mrs Foster, London, 1850).

They are written in a very pleasant style, interspersed with amusing
stories, and are in the main trustworthy, except some of the bio

graphies of early artists.
2 With a few exceptions Vasari s judgment

is acute and unbiassed.

VASCO DA GAMA. See GAMA, VASCO DA.

1 Vasari gives a sketch of his own biography at the end of his

Vite, and adds further details about himself and his family in his

lives of Lazzaro Vasari and Francesco Salviati. He was related to

the painter Luca Signorelli.
2 As in most other kindred subjects the tendency of modern criti

cism is to underestimate the historical accuracy of Vasari s work.
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VASCULAR SYSTEM
THE

term vascular system designates all tlie arrange
ments in the body connected with the circulation

of the blood. A description of the anatomy of the various

organs as found in man is given under ANATOMY (vol. i.

p. 899 sq.\ and an account of various modifications of the

circulatory apparatus under the headings designating the

great groups of the animal kingdom, such as MOLLUSCA,

CRUSTACEA, ICHTHYOLOGY, AMPHIBIA, REPTILES, BIRDS
;

and reference may be made to the articles NUTRITION and

RESPIRATION for details as to the formation, physical and

chemical properties, and functions of the blood. The

present article is devoted to a consideration of the mechan
ism by which the circulation is carried on in the Mammalia
and in man, a branch of physiology which has been more

successfully investigated than any other department of the

science.

HISTORICAL SKETCH.

Galen, following Erasistratus and Aristotle, clearly dis-

.nguished arteries from veins, and was the first to over

throw the old theory of Erasistratus that the arteries con

tained air. According to him, the vein arose from the liver

in two great trunks, the vena porta and vena cava. The
first was formed by the union of all the abdominal veins,

which absorbed the chyle prepared in the stomach and

intestines, and carried it to the liver, where it was con

verted into blood. The vena cava arose in the liver,

divided into two branches, one ascending through the dia

phragm to the heart, furnishing the proper veins of this

organ ;
there it received the vena azygos, and entered the

right ventricle, along with a large trunk from the lungs,

evidently the pulmonary artery. The vena azygos was the

superior vena cava, the great vein which carries the venous

blood from the head and upper extremities into the right
auricle. The descending branch of the great trunk supposed
to originate in the liver was the inferior vena cava, below
the junction of the hepatic vein. The arteries arose from
the left side of the heart by two trunks, one having thin

walls, the pulmonary veins, the other having thick walls,

the aorta. The first was supposed to carry blood to the

lungs, and the second to carry blood to the body. The
heart consisted of two ventricles, communicating by pores
in the septum ;

the lungs were parenchymatous organs

communicating with the heart by the pulmonary veins.

The blood-making organ, the liver, separates from the blood

subtle vapours, the natural spirits, which, carried to the

heart, mix with the air introduced by respiration, and thus

form the vital sj)irits ; these, in turn carried to the brain,
are elaborated into animal spirits, which are distributed

to all parts of the body by the nerves. 1 Such were the

views of Galen, taught until early in the 16th century.
Jacobus Berengarius of Carpi (ob. 1527) investigated

the structure of the valves of the heart. Andreas Vesale
. or Vesalius (1514-1564) contributed largely to anatomical

knowledge, especially to the anatomy of the circulatory

organs. He determined the position of the heart in the

chest
;
he studied its structure, pointing out the fibrous

rings at the bases of the ventricles
;
he showed that its

wall consists of layers of fibres connected with the fibrous

rings ;
and he described these layers as being of three

kinds, straight or vertical, oblique, and circular or trans

verse. From the disposition of the fibres he reasoned as

to the mechanism of the contraction and relaxation of the

heart. He supposed that the relaxation, or diastole, was

1 See Burggraeve s Ifistoire de VAnatomic, Paris, 1880, in which he
refers to many of the older authors, also to the articles GALKN and
ANATOMY.

accounted for principally by the longitudinal fibres con

tracting so as to draw the apex towards the base, and thus

cause the sides to bulge out
;

whilst the contraction, or

systole, was due to contraction of the transverse or oblique
fibres. He showed that the pores of Galen, in the septum
between the ventricles, did not exist, so that there could

be no communication between the right and left sides of

the heart, except by the pulmonary circulation. He also

investigated minutely the internal structure of the heart,

describing the valves, the columnx carnex, and the musculi

papillares. He described the mechanism of the valve.s

with much accuracy. He had, however, no conception
either of a systemic or of a pulmonary circulation. To
him the heart was a reservoir from which the blood ebbed
and flowed, and there were two kinds of blood, arterial

and venous, having different circulations and serving dif

ferent purposes in the body. Vesalius was not only a

great anatomist : he was a great teacher
;
and his pupils

carried on the work in the spirit of their master. Promi
nent among them was Gabriel Fallopius (1523-1562), who
studied the anastomoses of the blood-vessels, without the

art of injection, which was invented by Frederick Ruysch
(1638-1731) more than a century later. Another pupil
was Columbus (Matthieu Reald Columbo, ob. 1559), first O oium-

a prosector in the anatomical rooms of Vesalius and after- k&quot; 8 -

wards his successor in the chair of anatomy in Padua
;
his

name has been mentioned as that of one who anticipated

Harvey in the discovery of the circulation of the blood.

A study of his writings clearly shows that he had no true

knowledge of the circulation, but only a glimpse of how
the blood passed from the right to the left side of the heart.

In his work there is evidently a sketch of the pulmonary
circulation, although it is clear that he did not understand

the mechanism of the valves, as Vesalius did. As regards
the systemic circulation, there is the notion simply of an

oscillation of the blood from the heart to the body and
from the body to the heart. Further, he upholds the view

of Galen, that all the veins originate in the liver
;
and he

even denies the muscular structure of the heart. 2 In

1553 Michael Servetus (1511-1553), a pupil or junior Servetus.

fellow-stxident of Vesalius, in his Christianismi Restitutio,

described accurately the pulmonary circulation. 3 Servetus

perceived the course of the circulation from the right to

the left side of the heart through the lungs, and he also

recognized that the change from venous into arterial blood

took place in the lungs and not in the left ventricle. Not
so much the recognition of the pulmonary circulation, as

that had been made previously by Columbus, but the dis

covery of the respiratory changes in the lungs constitutes

Servetus s claim to be a pioneer in physiological science.

Andrea Cesalpino (1519-1603), a great naturalist of this rvsal-

period, also made important contributions towards the di.s- i&quot;&quot;-

covery of the circulation, and in Italy he is regarded as

the real discoverer. 4
Cesalpinus knew the pulmonary

circulation. Further, he was the first to use the term

2 An interesting account of the views of the precursors of Harvey
will be found in Willis s edition of the Works of Harvey, published by
the Sydenham Society. Conip. also P. Flourens, Jli-stvire de la De-

couverte de la Circulation du Samj (Paris, 1854), and Prof. R. Owen,
Experimental Physiology, its Benefits to Mankind, with an Address on

Unveiling the Statue of W. Harvey, at Folkestone, 6th August 1SSI.
3 The passage is quoted under ANATOMY, vol. i. p. 810 n.

; comp.
also HARVEY. See Willis, Servetu-s and Calvin, London, 1877.

4 A learned and critical series of articles by Sampson Gamgee in the

Lancet, in 1876, gives an excellent account of the controversy as to

whether Cesalpinus or Harvey was the true discoverer of the circula

tion ;
see also the Harveian oration for 1882 by George Johnston

(Lancet, July 1882), and Prof. G. M. Humphry, Journ. Anat. and

Phys., October 1882.
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Discov

ery of

circula

tion of

blood.

&quot;

circulation,&quot; and he went far to demonstrate the systemic
circulation. He experimentally proved that, when a vein

is tied, it fills below and not above the ligature. The

following passage from his Qusestiones Medicae, (lib. v., cap.

4, fol. 125), quoted by Gamgee, shows his views :

&quot; The lungs, therefore, drawing the warm blood from the right
ventricle of the htfart through a vein like an artery, and returning
it by anastomosis to the venal artery (pulmonary vein), which
tends towards the left ventricle of the heart, and air, being in the
meantime transmitted through the channels of the aspera arteria

(trachea and bronchial tubes), which are extended near the venal

artery, yet not communicating with the aperture as Galen thought,
tempers with a touch only. This circulation of the blood (huic
sctnguinis circulationi) from the right ventricle of the heart

through the lungs into the left ventricle of the same exactly agrees
with what appears from dissection. For there are two receptacles

ending in the right ventricle and two in the left. But of the two
only one iiitromits

;
the other lets out, the membranes (valves)

being constituted accordingly.&quot;

Still Cesalpinus clung to the old idea of there being an
efflux and reflux of blood to and from the heart, and he
had confused notions as to the veins conveying nutritive

matter, whilst the arteries carried the vital spirits to the

tissues. He does not even appear to have thought of the
heart as a contractive and propulsive organ, and attributed

the dilatation to &quot;an effervescence of the
spirit,&quot;

whilst

the contraction, or, as he termed it, the
&quot;collapse,&quot;

was
due to the appropriation by the heart of nutritive matter.

Whilst he imagined a communication between the termina
tion of the arteries and the commencement of the veins,
he does not appear to have thought of a direct flow of

blood from the one to the other. Thus he cannot be re

garded as the true discoverer of the circulation of the

blood. More recently Ercolani has put forward claims on
behalf of Carlo Ruini as being the true discoverer. Euini

published the first edition of his anatomical writings in

1598, the year William Harvey entered at Padua as a
medical student. This claim has been carefully investi

gated by Gamgee, who has come to the conclusion that it

cannot be maintained. 1

The anatomy of the heart was examined, described, and

figured by Bartolomeo Eustacheo (c. 1500-1574) and by
Julius Caesar Aranzi or Arantius

(c. 1530-1589), whose
name is associated with the fibro-cartilaginous thickenings
on the free edge of the semilunar valves (corpora Arantii).

Hieronymus Fabricius of Acquapendente (1537-1619), the
immediate predecessor and teacher of Harvey, made the

important step of describing the valves in the veins
;
but

he thought they had a subsidiary office in connexion with
the collateral circulation, supposing that they diverted the
blood into branches near the valves

;
thus he missed seeing

the importance of the anatomical and experimental facts

gathered by himself. At the time when Harvey arose the

general notions as to the circulation may be briefly summed
up as follows : the blood ebbed and flowed to and from
the heart in the arteries and veins

;
from the right side at

least a portion of it passed to the left side through the
vessels in the lungs, where it was mixed with air

; and,

lastly, there were two kinds of blood, the venous, formed

originally in the liver, and thence passing to the heart,
from which it went out to the periphery by the veins and
returned by those to the heart, and the arterial, contain

ing
&quot;

spirits
&quot;

produced by the mixing of the blood and the
air in the lungs sent out from the heart to the body and

returning to the heart by the same vessels. The pulmonary
circulation was understood so far, but its relation to the

systemic circulation was unknown. The action of the

heart, also, as a propulsive organ was not recognized. It

Harvey, was not until 1628 that Harvey announced his views to
the world by publishing his treatise De Motu Cordis et

Sanguinis (see vol. xi. pp. 503-504). His conclusions are

given in the following celebrated passage :

1
Gamgee,

&quot; Third Historical Fragment,&quot; in Lancet, 1876!

&quot; And now I may be allowed to give in brief my view of the circu
lation of the blood, and to propose it for general adoption. Since
all things, both argument and ocular demonstration, show that the
blood passes through the lungs and heart by the auricles and
ventricles, and is sent for distribution to all parts of the body,
where it makes its way into the veins and pores of the flesh, and
then flows by the veins from the circumference on every side to
the centre, from lesser to the greater veins, and is by them finally
discharged into the vena cava and right auricle of the heart, and
this in such a quantity, or in such a flux and reflux, thither by
the arteries, hither by the veins, as cannot possibly be supplied by
the ingestor, and is much greater than can be required for mere
purposes of nutrition, it is absolutely necessary to conclude that
the blood in the animal body is impelled in a circle, and is in a
state of ceaseless motion, that this is the act or function which the
heart performs by means of its pulse, and that it is the sole and
only end of the motion and contraction of the heart

&quot;

(bk. x. ch.
xiv. p. 68).

Opposed by Caspar Hofmann of Nuremberg, Yeslmgius
of Padua, and J. Eiolanus the younger, this new theory
was supported by Roger Drake, a young Englishman, who
chose it for the subject of a graduation thesis at Leyden
in 1637, by Rolfink of Jena, and especially by Descartes,
and quickly gained the ascendant

;
and its author had the

satisfaction of seeing it confirmed by the discovery of the

capillary circulation, and universally adopted. The cir- Capil-

culation in the capillaries between the arteries and the liny
veins was discovered by Marcellus Malpighi (1628-1694)

&quot;rcula

of Bologna in 1661. He saw it first in the lungs and the

mesentery of a frog, and the discovery was announced in

the second of two letters, Epistola de Pulmonibus, ad
dressed to Borelli, and dated 166 1.

2
Malpighi actually

showed the capillary circulation to the astonished eyes of

Harvey. Anthony van Leeuwenhoek (1632-1723) in 1673

repeated Malpighi s observations, and studied the capillary
circulation in a bat s wing, the tail of a tadpole, and the

tail of a fish. William Molyneux studied the circulation

in the lungs of a water newt in 1683. 3

The idea that the same blood was propelled through the Transfe

body in a circuit suggested that life might be sustained by
of blo

renewing the blood in the event of some of it being lost.

About 1660 Lower, a London physician (died 1691), suc

ceeded in transferring the blood of one animal directly
from its blood-vessels into those of another animal. This
was first done by passing a &quot;

quill
&quot;

or a &quot; small crooked

pipe of silver or brass
&quot; from the carotid artery of one dog

to the jugular vein of another. 4 This experiment was

repeated and modified by Sir Edmund King, Coxe, Gayant,
and Denys with such success as to warrant the operation

being performed on man, and accordingly it was carried

out by Lower and King on 23d November 1667, when
blood from the arteries of a sheep was directly introduced
into the veins of a man.5 It would appear that the

operation had previously been performed with success in

Paris.

The doctrine of the circulation being accepted, physiolo- Force o

gists next directed their attention to the force of the heart,
heart ar

the pressure of the blood in the vessels, its velocity, and
Qf

1

^^
the phenomena of the pulse wave. Giovanni Alphonso
Borelli (1608-1679) investigated the circulation during the Borelli.

lifetime of Harvey. He early conceived the design of

applying mathematical principles to the explanation of

animal functions
; and, although he fell into many errors,

he must be regarded as the founder of animal mechanics.

In his De Motu Animalium (1680-85) he stated his theory
of the circulation in eighty propositions, and in prop. Ixxiii.,

founding on a supposed relation between the bulk and the

strength of muscular fibre as found in the ventricles,

erroneously concluded that the force of the heart was

qual to the pressure of a weight of 180,000 ft. He also

2 See his Opera Omnia, vol. i. p. 328.
2
Lowthorp, Abridgement of Trans. Roy. Soc., 5th ed., vol. iii. p. 230.

4
Ibid., p. 231. z

Ibid., p. 226.
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recognized and figured the spiral arrangement of fibres in

the ventricles. The question was further investigated by
ill. James Keill, a Scottish physician (1673-1719), who in his

Account of Animal Secretion, the Quantity of Blood in the

Human Body, and Muscular Motion (1708) attempted to

estimate the velocity of blood in the aorta, and gave it

at 52 feet per minute. Then, allowing for the resistance

of the vessels, he showed that the velocity diminishes to

wards the smaller vessels, and arrived at the amazing con

clusion that in the smallest vessels it travels at the rate of

^ inch in 278 days, a good example of the extravagant
errors made by the mathematical physiologists of the

period. Keill further described the hydraulic phenomena
of the circulation in papers communicated to the Royal
Society and collected in his Essays on Several Parts of the

Animal (Economy (1717). In these essays, by estimating
the quantity of blood thrown out of the heart by each

contraction, and the diameter of the aortic orifice, he cal

culated the velocity of the blood. He stated (pp. 84, 87)
that the blood sent into the aorta with each contraction

would form a cylinder 8 inches (2 ounces) in length and
be driven along with a velocity of 156 feet per minute.

Estimating then the resistances to be overcome in the

vessels, he found the force of the heart to be &quot;

little above
16 ounces,&quot; a remarkable difference from the computation
of Borelli. KeilFs method was ingenious, and is of his

torical interest as being the first attempt to obtain quan
titative results

;
but it failed to obtain true results, because

the data on which he based his calculations were inaccurate.

These calculations attracted the attention not only of the

anatomico-physiologists, such as Haller, but also of some
of the physicists of the time, notably of Jurin and D.

Bernoulli. Jurin (died 1750) gave the force of the left

ventricle at 9 ft 1 oz. and that of the right ventricle at 6 fl&amp;gt;

3 oz. He also stated with remarkable clearness, considering
that he reasoned on the subject as a physicist, without

depending on experimental data gathered by himself, the

influence on the pulse induced by variations in the power
of the heart or in the resistance to be overcome. 1 The

experimental investigation of the problem was supplied
ales, by Stephen Hales (1677-1761), rector of Teddington in

Middlesex, who in 1708 devised the method of estimating
the force of the heart by inserting a tube into a large

artery and observing the height to which the blood was

impelled into it. Hales is the true founder of the modern

experimental method in physiology. He observed in a

horse that the blood rose in the vertical tube, which he

had connected with the crural artery, to the height of 8

feet 3 inches perpendicular above the level of the left

ventricle of the heart. But it did not attain its full

height at once : it rushed up about half way in an instant,
and afterwards gradually at each pulse 12, 8, 6, 4, 2, and
sometimes 1 inch. When it was at its full height, it would
rise and fall at and after each pulse 2, 3, or 4 inches

;
and

sometimes it would fall 12 or 14 inches, and have there

for a time the same vibrations up and down at and after

each pulse as it had when it was at its full height, to

which it would rise again after forty or fifty pulses.
2 He

then estimated the capacity of the left ventricle by a method
of employing waxen casts, and, after many such experi
ments and measurements in the horse, ox, sheep, fallow

deer, and dog, he calculated that the force of the left

ventricle in man is about equal to that of a column of

blood 7 feet high, weighing 51 ^
K&amp;gt;, or, in other words,

that the pressure the left ventricle has to overcome is

1
Jones, Abridgement of Phil. Trans., 3d ed. 1749, vol. v. p. 223.

See also for an account of the criticisms of D. Bernoulli the elder and

others, Haller s Klementa Physiologist, vol. i. p. 448.
2

Hales, Statical Essays, containing Haemastutics, &c.
, 1733, vol. ii.

p. 1.

equal to the pressure of that weight. When we contrast

the enormous estimate of Borelli (180,000 ft&amp;gt;)

with the

underestimate of Keill (16 oz.), and when we know that

the estimate of Hales, as corroborated by recent investiga
tions by means of elaborate scientific appliances, is very
near the truth, we recognize the far higher service rendered

to science by careful and judicious experiment than by
speculations, however ingenious. With the exception of

some calculations by Dan Bernoulli in 1748, there was no

great contribution to hsemadynamics till 1808, when two
remarkable papers appeared from Thomas Young (177 3- Thomas

1829). In the first, entitled &quot;Hydraulic Investigations,&quot;
YounS-

which appeared in the Phil. Trans., he investigated the

friction and discharge of fluids running in pipes and the

velocity of rivers, the resistance occasioned by flexures in

pipes and rivers, the propagation of an impulse through
an elastic tube, and some of the phenomena of pulsations.
This paper was preparatory to the second, &quot;On the Func
tions of the Heart and Arteries,&quot; the Croonian lecture for

1808 in which he showed more clearly than had hitherto

been done (1) that the blood-pressure gradually diminishes

from the heart to the periphery ; (2) that the velocity of

the blood becomes less as it passes from the greater to the

smaller vessels
; (3) that the resistance is chiefly in the

smaller vessels, and that the elasticity of the coats of the

great arteries comes into play in overcoming this resistance

in the interval between systoles ;
and (4) that the con

tractile coats do not act as propulsive agents, but assist in

regulating the distribution of blood. 3

The next epoch of physiological investigation is charac- Use of

terized by the introduction of instruments for accurate instni -

measurement, and the graphic method of registering pheno
mena, now so largely used in science.* In 1825 appeared
E. and W. Weber s Wellenlehre, and in 1838 E. Weber s Ad
Notat. Anatom. et Physiolog., i., both of which contain an

exposition of E. H. Weber s schema of the circulation, a

scheme which presents a true and consistent theory. In

1826 Poiseuille invented the hasmadynamometer.
5 This

was adapted with a marker to a recording cylinder by
Ludwig in 1847, so as to form the instrument named by
Volkmann the kymograph. Volkmann devised the hasma-

dromometer for measuring the velocity of the blood in

1850; for the same purpose Vierordt constructed the

haimatachometer in 1858
;
Chauveauand Lortet first used

their haemadromograph in 1860
;
and lastly, Ludwig and

Dogiel obtained the best results as regards velocity by the

&quot;stream-clock&quot; in 1867. As regards the pulse, the first

sphygmograph was constructed by Vierordt in 1856
;
and

Marey s form, of which there are now many modifications,

appeared in 1860. In 1861 Chauveau and Marey ob

tained tracings of the variations of pressure in the heart

cavities (see p. 99 below) by an experiment which is of great
historical importance. During the past twenty-five years
vast accumulations of facts have been made through the

instruments of precision above alluded to, so that the con

ditions of the circulation, as a problem in hydrodynamics,
have been thoroughly investigated. Since 1845, when
the brothers Weber discovered the inhibitory action of the

vagus, and 1858, when Claude Bernard formulated his

researches showing the existence of a vaso-motor system
of nerves, much knowledge has been acquired as to the

relations of the nervous to the circulatory system. The

Webers, John Reid, Claude Bernard, and Carl Ludwig
may be regarded as masters in physiology equal in stand

ing to those whose researches have been more especially
alluded to in this historical sketch. The Webers took

the first step towards recognizing the great principle of

3 See Miscellaneous Works, ed. Peacock, 2 vols., London, 1855.
4 See Marey, La Methode Graph, dans les Sc. Exper., Paris, 1S78.
5
Magendie s Journal, vol. viii. p. 272.

XXIV. 13
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inhibitory action

;
John Reid showed how to investigate

the functions of nerves by his classical research on the

eighth pair of cranial nerves
;

Claude Bernard developed
the fundamental conception of vaso-motor nerves; and

Ludwig showed how this conception, Avhilst it certainly

made the hydraulic problems of the circulation infinitely

more complicated than they were even to the scientific

imagination of Thomas Young, accounted for some of the

phenomena and indicated at all events the solidarity of

the arrangements in the living being. Further, Ludwig
and his pupils used the evidence supplied by some of the

phenomena of the circulation to explain even more ob

scure phenomena of the nervous system, and they taught

pharmacologists how to study in a scientific manner the

physiological action of drugs.

PHYSIOLOGY, &c., or CIRCULATION.

Vessels The blood is contained during life in a continuous system of more
and or less elastic and contractile vessels. These are (1) the arteries,

course of terminating in (2) the capillaries, from which originate (3) the veins,

circula- whilst a special contractile organ, (4) the , e

tion. heart, is placed at the commencement of

the arteries and the termination of the
veins (see fig. 1). The heart may be re

garded as a double organ, each half .con

sisting of an auricle and a ventricle, the

right half containing blood which has
been returned from the body to be sent
to the lungs, and the left half containing
blood which has been returned from the

lungs to be distributed to the body. There
are thus, in a sense, two circulations, the
one pulmonary, from the right side of

the heart, by the pulmonary artery to the

lungs, through the capillaries of the lungs,
and back to the left side of the heart by
the pulmonary veins, and the other sys
temic, from the left side of the heart, by
the aorta, and the arteries which ramify
from it, to &amp;lt;the capillaries throughout the

tissues, and from thence by the veins to

the right side of the heart. Thus the

course of the circulation may be traced

(1) from right auricle to right ventricle,

through the right auriculo - ventricular Fi

opening, guarded by the tricuspid valve
;

(2) from right ventricle by the pulmonary
artery, through the capillaries of the lungs,
to the pulmonary veins, which open into

the left auricle
; (3) from left auricle to

left ventricle, through the left auriculo-

ventricular opening, guarded by the mitral
valve ; (4) from the left ventricle through
the greater arteries, the medium-sized ar

teries, and the arterioles into the capil
laries of the tissues and organs ; and (5)
from thence by the veins, opening into

larger and larger trunks, so as ultimately
to constitute the superior and inferior

venre cavae, which open into the right

auricle, the point from which we started.

Remembering that the walls of these tubes
are all more or less elastic, imagine them
to be distended with blood

;
there would

then be a condition of permanent tension, which would be varied
if pressure were applied to any part of the system. Such a varia

tion of pressure would produce a movement of the fluid in the
direction of less pressure, and, as the fluid cannot escape, there

would be a circulation, which would be carried in the same direc

tion by mechanical arrangements of valves. In the living body
the contractions of the heart force blood into the arterial system
and increase the pressure in that part of the circulation

;
the arteries

empty part of their contents into the capillaries, which carry the blood
to the veins, so as to tend to an equali zation of pressure between the
venous and arterial systems. If the pressure in both systems became

equal, there would be no circulation
; but, as the veins pour a portion

of the blood back again into the heart, this organ on being refilled

again contracts, forcing more blood into the arterial system and
again raising the pressure there

; thus the possibility during life

of an equalization of arterial and venous pressure is prevented. In

describing more fully the mechanism by which this circulation is

maintained we shall consider (1) the action of the heart, and (2)
the action of the blood-vessels, arteries, capillaries, and veins.

1. General course of
circulation and some of

principal vessels. H
, right

ventricle ; H, left ventricle ;

A, A, A, aorta ; k, part of
left auricle

; P, pulmonary
artery, going to lungs ; P ,

pulmonary veins ; v, as

cending or lower vena cava ;

e, trachea or wind - pipe ;

p,p , bronchial tubes; a
, a,

right and left carotid arter
ies ; v, if, veins from root OL

neck (internal jugular and.
subclavian), joining to form
descending or upper vena
cava ; i, hepatic artery ; /,

hepatic vein ; I, superior
mesenteric artery, going to

mesentery and bowels ; L,
portal veirjjgoing to liver; V,
renal artery ; k, renal vein

;

V, inferior vena cava, split

ting into the two iliac veins,

v,v. (After Allen Thomson.)

The Action of the Heart.

The form, position, and general arrangements of the heart are Phys:

described under ANATOMY (vol. i. pp. 899-908), and it is only neces- logic;

sary here to allude to certain points of physiological importance. anato

The substance of the heart is composed of a special variety of Muse
muscular tissue, along with connective tissue, blood-vessels, lym- struc

phatics, nerves, and ganglia. The muscular fibres are of an ture.

irregularly cubical form, faintly striated transversely, from -g-J^ to

yi~ji inch in length by T^ to TT!Vi7 inch in breadth, destitute of

sarcolemma, frequently having bands at the broad ends by which

they anastomose, and showing an oval nucleus. A large mass of

fibrous tissue and fibro-cartilage (which in some animals, as the ox,
is bony) is found at the base of the heart, in the angle between the
aortic and two auriculo-ventricular openings ;

from it processes pass
in various directions, and form the bases of the fibrous or tendinous

rings of the auriculo-ventricular and arterial openings, and to these

many if not all of the bands of muscular fibre are attached. These
bands are arranged in layers. According to Pettigrew (1864), there

are seven layers of fibres forming the wall of each ventricle, three

external, one central, and three internal, and they are so arranged
that the first or outer external layer is continuous with the seventh
or inner internal layer, the second with the sixth, and the third
with the fifth. Ludwig (1849) ^^==^^ e

gives a simpler arrangement,
(1) an outer longitudinal layer

extending from the base, where
the fibres are attached to the

tendinous structures around the

orifices, and passing obliquely
towards the apex to enter by a

twist into the interior of the

ventricle
; (2) an inner longi

tudinal layer composed of the

same fibres of the outer layer, Fig. 2. Fig. 3.

some of these becoming continu- FlQ 2.-Diagnn showing fibres passing
ous with the papillary muscles into a papillary muscle. C. Ludwig.

(fig. 2) and others forming an ir- o, fibre ; P, papillary muscle,

regular stratum of fibres, which FIG 3 -Diagram showing fibres passing
, . ,, 1

. within ventricular wall. 6, c. fibres.
terminate in the fibrous rings at

the base of the ventricle (fig. 3) ;
and (3) an intermediate or trans

verse layer, the thickest of the three, formed of fibres passing with
less and less obliquity
until they are transverse.

These arrangements are

shown in figs. 4 and 5,

and they account for th

following physiologies
phenomena. (1) The
auricles contract inde

pendently of the ven
tricles. So long as the

rhythmic movement is

normal, the auricular

contractions are equal FIO. 4. View of fibres of sheep s heart dissected at

in number to the ventri- apex to show the &quot;

vortex.&quot; a, a, fibres entering

cular
; but, as the heart a

l&quot;
x Posteriorly at 6; c, c, fibres entering apex

v , anteriorly at rf. (Pettigrew, Quam s A nutomy.)
dies, there may be several

beats of the auricle for one of the ventricle, and at last only the
auricles contract. The auricular portion of the right auricle is the
last to cease beating ;

hence it is termed the ultimum moricns.

Sometimes also contractions of the vena cava and pulmonary veins

may be noticed after the heart beats have ceased. (2) The con
traction of the circular fibres around the orifices of the veins empties
these vessels into the auricles

;
and no doubt these fibres have also

a sphincter-like action during the contraction of the cavities, pre
venting the regurgitation of blood, and thus doing away with the

necessity for valves at these orifices. (3) The double arrangement
of fibres around the auricles produces, when the fibres contract, a
uniform diminution of the auricular cavity. (4) The spiral arrange
ment of the fibres in the ventricular walls expels the blood with

great force, as if it were propelled by wringing or twisting the walls

of the cavity.
The valves of the heart are as follows (see ANATOMY, vol. i. p. Valves

900, fig. 89). (1) The tricuspid guards the right auriculo-ventricular heart,

opening, and consists of three flaps, formed of fibrous tissue (con

taining many elastic fibres) covered with endocardium. These flaps
are continuous at their base, forming an annular membrane sur

rounding the auricular opening, and they are kept in position by
the chordfe tendincw, which are attached to their ventricular sur

faces and free margins. (2) The bicuspid or mitral valve, at the left

auriculo-ventricular orifice, consists of two pointed segments or cusps,

having the same structure as those of the tricuspid valve. The
auriculo-ventricular valves contain striated muscular fibres, radiating
from the auricles into the segments of the valve. These probably
shorten the valves towards their base and make a larger opening
for the passage of the blood into the ventricles. A concentric layer
of fibres, found near the base of the segments, has a sphincter-like
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a

nmen-
ons and

eight.

Uodes of

xarnin-

ng living
it-art.

action, approximating the base of the valves (Faladino). Some of

the larger chordse tendinese contain striated muscle (Oehl), whilst

a delicate muscular network
exists in the valvulre Thebesii

(guarding the openings of

small veins from the sub

stance of the heart into the

right auricle) and in the Eus-

tachian valve (a crescentic

fold of membrane in front of

the opening of the inferior

vena cava) (Landois). The
aortic and pulmonary open
ings are guarded by the sig-

moid or semilunar valves,

each of which consists of three

semicircular flaps, each flap

being attached by its convex
border to the wall of the ar

tery, whilst its free border

projects into the interior of

the vessel. The segments con

sist of fibrous tissue covered

with endocardium. At the

middle of the free border there

is a fibro-cartilaginous thick- Fin. 5. View of partial dissection of fibres

ening called the nodlllus or m anterior wall of ventricles in a sheep s

. . heart, showing different degrees of obli

quity of fibres. At the base and apex the

superficial fibres are displayed in the in

tervening space ; more and more of the
fibres have been removed from above

downwards, reaching to a greater depth
on the left than on the right side, a1

,
a1

,

superficial fibres of right ventricle
;

b l
,

b1
, superficial fibres of left ventricle ; 2,

superficial fibres removed so as to expose
those underneath, which have the same
direction as the superficial ones over the
left ventricle, but a different direction from
those over the right ventricle

;
at 3 some of

these have been removed, but the direc
tion is only slightly different ; 4, trans
verse or annular fibres occupying middle
of thickness of ventricular walls ; 6, 7,

internal fibres passing downwards to
wards apex to emerge at the whorl ; c, c,

anterior coronary or interventricular

groove, over which the superficial fibres

cross ; in the remaining part of the

groove some of the deep fibres turn back
wards into the septum ; d, pulmonary ar

tery; e, aorta. (Allen Thomson, Quain s

Anatomy.)

According to Laennec, the size of the heart is about equal to the

closed fist of the individual. Its mean weight is about 9 to 10 oz.

John Reid s tables give the average weight in the adult male as 11

oz. and in the female as 9 oz. The proportion of the weight of the

heart to that of the body is from 1 to 150 to 1 to 170 (Quain).
W. Miiller gives the ratio of heart weight to body weight in the

child, and until the body weighs 88 lb, as 176 oz. to 2 2 lb
;
when

the body weight is from 110 to 200 ft the ratio is 141 oz. to 2 2 ft
;

and when the weight of the body reaches 220 ft the ratio is as &quot;123

oz. to 2 2 ft. The volume of the heart, according to Beneke, is as

follows : new-born infant, 1 34 cubic inches
;
15 years of age, 9 15

to 976 ;
at 20 years, 15 25

; up to the 50th year, 17 08 cubic inches
;

after that there is a slight diminution. There is scarcely any differ

ence between the capacities of the two ventricles, although in the

ordinary modes of death the right is always found more capacious
than the left, probably because it is distended with blood

;
the left

ventricle after death is usually empty and more contracted. The
wall of the left ventricle is much thicker than that of the right.
The specific gravity of heart muscle is 1 069. The thickness of the

left ventricle in the middle is in man 44 inch and in woman 43
;

that of the right is 16 and 14 inch respectively. The circumfer

ence of the tricuspid orifice in man is 4 62 inches and in woman 4 33
;

of the mitral, 4 13 and 3 78 respectively. The circumference of the

pulmonary artery is 2 94 inches
;
of the aorta 277

;
of the superior

vena cava 702 to 1 05 inch
;
of the inferior vena cava 1 05 to 1 4

;

and the diameter of the pulmonary veins, 53 to 62.

When the hand is applied to the side, a little to the left of the left

nipple, and in the interval between the fifth and sixth ribs, a shock

or impulse is felt. If the whole hand be placed flat over the region
of the heart, one may notice the presence or absence of the heart

beat, also its situation and extent, and any alterations in its

character. In some rare cases, where there is a congenital fissure

of the sternum, the finger can be applied to various parts of the

heart s surface, with the integuments and pericardium intervening.
Tills mode of examination may be termed palpation. Again, when
the ear is applied, either directly, or indirectly by means of the

stethoscope, over the position of the heart, sounds are heard the

duration and rhythm of which are of physiological significance.
This mode is known as auscultation. Bypercussing over the region

corpus Arantii. From this

nodulus numerous tendinous

fibres radiate to the attached

border of the valve, but along
the margin of the valve the

membrane is thin and desti

tute of such fibres. These
thin parts are called the lu-

nuJse. Opposite each semi-

lunar flap there is a bulging
of the wall of the vessel, the

sinuses of Valsalva. In the

aorta these are situated one

anteriorly and two posteriorly

(right and left). From the

anterior arises the right coro

nary artery, and from the

left posterior the left coronary

artery, these vessels being
for the supply of blood to the

substance of the heart (Quain).

r

Vent

of the heart the anatomical limits of the organ may be exactly de

fined, and information obtained as to its actual size, as to any
alterations in the relation of the lungs to the heart, and as to the

presence or absence of fluid in the pericardium. The direct regis
tration of the movements of the heart has been accomplished by
the aid of various recording instruments. 1

The movements of the heart consist of a series of contractions Move-
whieh succeed each other with a certain rhythm. The period of ments of

contraction is called the systole, and that of relaxation the diastole, heart.

The two auricles contract and relax synchronously, and these move
ments are followed by a simultaneous contraction and relaxation
of the ventricles. Thus there is a systole and diastole of the
auricles and a systole and diastole of the ventricles. But in each
half of the heart the contractions and relaxations of the auricle and
the contractions and relaxa

tions of the ventricle are suc

cessive. Finally, there is a

very short period in which
the heart is entirely in dia

stole. The whole series of

movements, from the com
mencement of one auricular

systole to the commencement
of the one immediately follow

ing, is known as the cardiac

cycle or period of revolution

of the heart. In fig. 6 the

systole is represented by the

curve above the horizontal

lines and the diastole by the

curve below them. The auri

cular changes are traced on the

upper line au and those of the ventricle on the lower line vent. The

length of the lines represents the total duration of a cardiac revolution.

The diagram shows that the auricular systole occupies one-fifth of

the total time of a revolution of the heart and the ventricular systole

two-fifths, that the auricular systole immediately precedes the ven
tricular systole, that the commencement of the ventricular systole
coincides with the commencement of the auricular diastole, and
that during two-fifths of the total period both auricles and ven
tricles are in a state of diastole. There are thus three periods,

(1) one of auricular systole, one-fifth
; (2) one of ventricular systole,

two-fifths
;
and (3) one of repose, two-fifths. The impulse of the

apex against the wall of the chest, the moment of which is indi

cated by x
,
occurs at the middle of the time occupied by the

ventricular systole.
In 1861 Chauveau and Marey obtained a direct record of the

movements of the heart of a horse, determined the duration of the

events happening in the heart, and measured the endocardiac pres
sure by an instrument termed a cardiac sound. When the sound
was introduced into the right auricle and right ventricle, the

animal being anaesthetized, the tracings shown in fig. 7 were

FIG. 6. Diagram showing movements
of heart.
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slowly relaxes. (3) The time of the contraction of the auricle and
that of its relaxation are about equal, tint the time of the relaxation

of the ventricle is nearly twice as long as that of its contraction
;

the movements of the auricle are thus uniform and wave-like,
whilst those of the ventricle have more of a spasmodic character.

(4) The auricular movement (ab, a b
, a&quot;b&quot;, g, g , g&quot;) precedes the

ventricular, and the latter coincides with the impulse of the apex
against the wall of the chest, as is seen from the second vertical

dotted line. (5) The contraction of the auricle, by forcing blood on

wards, affects the pressure for an instant in the ventricle, as is indi

cated by the little elevation immediately before the ventricular con
traction. (6) During the period of contraction of the ventricle

there are oscillations of pressure affecting both the auricle and the

ventricle
;
these are indicated by the little waves d, e, f, d

,
e

, f, d&quot;,

c&quot;, and/&quot; ;
similar waves are seen at h, i, h

,
i

, h&quot;,
and i&quot;. The

letters k, e, k
,
e

,
and

k&quot;,
e&quot; represent a third set of waves.

Sketch of With these facts in view, we may now describe the phenomena
cardiac which happen in a complete cardiac revolution. Suppose the blood
revolu- to be pouring from the venae cavte and the pulmonary veins into the
tion. two auricles. At that moment the auricles are passing into a

state of complete diastole, and their cavity is increased by the

funnel-shaped aperture at the auriculo-ventricular openings formed

by the segments of the valves guarding these orifices. The dis

tension of the auricles is due partly to the pressure in the venae

cavse and pulmonary veins being less than in the interior of the

auricles and partly to the aspirating action of the thorax during
inspiration, sucking, as it were, the blood from the veins outside

the chest to those inside the chest, and thus favouring the flow of

blood to the heart. During this time both ventricles are filling
with blood, the auriculo-ventricular orifices being open. When the

distension of the auricles is complete (which happens before the
distension of the ventricles, because the capacity of the auricles is

much smaller than that of the ventricles), the auricular systole
commences by the contraction and emptying of the auricular ap
pendix towards the general cavity of the auricle, and by the mouths
of the veins becoming narrowed by contraction of the circular fibres

in their coats. These rhythmic movements are propagated quickly
over the auricular walls, causing them to contract simultaneously
towards the auriculo-ventricular orifices. The contracting wall

forces the blood chiefly in the direction of least resistance, that is,

into the ventricle, which at the same time is only partially full of

blood, and is passing into a state of complete relaxation. The

pressure in the veins, aided by their rhythmic contraction at the
commencement of the auricular systole, is sufficient to prevent the
blood from passing backwards, except to a very slight extent

;
but

there is a momentary arrest of the flow in the large venous trunks.

Thus the auricles act, not only as passive reservoirs for the blood in

its passage from the veins to the auricles, but as rhythmic cavities

tending to keep up a mean pressure in the veins, in diminishing by
their extensibility the pressure which tends to increase during the
ventricular systole, and in increasing the pressure by their contrac
tion at a time when the venous pressure would diminish, that is,

towards the close of the ventricular diastole. Both auricles and ven
tricles exercise, during their diastole, a certain aspirating or sucking
action, like that seen during the relaxation of a compressed india-

rubber bag ; but this force is very feeble in the case of the heart.

The amount of blood discharged into the ventricles (already

partially filled during the relaxation of the auricles) by the auricular

systole is sufficient to fill their cavities, and consequently the ven
tricular systole immediately follows the contraction of the auricles.

During the inflow of blood from auricles to ventricles the auriculo-

ventricular valves are floated upwards into a more or less horizontal

position, and the assumption of this position is further aided by
the contraction of the longitudinal muscular fibres that pass from
the auricles into the cusps of the valves. When the ventricular

walls contract, the margins of the auriculo-ventricnlar valves are

closely pressed together, and the cusps are kept from being folded

backwards into the auricle by the simultaneous contraction of the
musculi papillares pulling on the chordae tendinere which are affixed

to the ventricular aspect of the valves. The close apposition of the

cusps is also increased, even along their margins, by the arrange
ment that the chordae tendineae of one papillary muscle always pass
to the adjoining edges of two cusps. Thus the valves, tricuspid on
the right side and mitral on the left, are tightly closed and the
blood cannot regurgitate into the auricles. The blood, thus com
pressed, can only pass into the pulmonary artery from the right
ventricle and into the aorta from the left. The positive pressure
in the ventricles is at its maximum at the beginning of their con
traction

; during the contraction it diminishes
;
and at the close of

the systole (Marey), or in the diastole immediately thereafter (Goltz
and Gaule), or even, according to Moens, shortly before the systole
has reached its height, the pressure may even become negative.
Moens &quot;

explains this aspiration as being due to the formation of

an empty space in the ventricle caused by the energetic expulsion
of the blood through the aorta and pulmonary artery

&quot;

(Landois and

Stirling). As the blood passes from the ventricles into the pul
monary artery and aorta, the segments of the sigmoid valves are

forced open and stretched across the dilatations or sinuses behind
each cusp, without being actually pressed against the walls of the
vessels ; and, as both the pulmonary artery and the aorta contained
a certain amount of blood before, the pressure in these vessels is in

creased, and the walls of both yield to a considerable extent. As
already stated, the ventricle continues in the contracted state for a
brief space of time, and then it relaxes. Simultaneously with the

commencement of relaxation, the auriculo-ventricular orifices open,
thus permitting the passage of blood from the auricles

;
and at the

same time the elastic walls of the aorta and pulmonary arteries

recoil and force a portion of the blood backwards towards the

cavities of the ventricles, in which, as they are passing into diastole,
the pressure is much less than in the vessels. This blood, however,

by filling the sinuses of Valsalva and the crescentic pouches of the

sigmoid valves, closes these latter, and thus prevents any blood from

passing into the ventricles. From the end of the ventricular con
traction to the moment when the auricles are again full, all the

cavities of the heart are in a condition of dilatation and the cavities

are filling with blood. This is the period of the pause, during which
the heart may be supposed to be in a state of rest.

When one watches an actively beating heart exposed in an anaes

thetized animal, the movements are so

tumultuous and rapid that the eye can
not follow them so as to convey to the
mind a correct conception of the rapid
changes in form. Owing to this our
notions of such changes have been de
rived chiefly from an inspection of the
heart after death. Recent ingenious in

vestigations by Ludwig and Hesse have
shown that the post-mortem form is not
the natural shape of the living heart Fro. s. Projection of the base
either in diastole or in systole, but such in systole and diastole ; RV,
as is shown, for example, in

fig. 8. W* ventricle ; LV, left ven-

The apex beat or shock of the heart
is synchronous with the systole, and is caused normally by the apex
of the ventricle pressing more firmly against the chest wall, from
which it is separated when the heart is at rest by the thin margin
of the lung. At the time of ventricular systole, as already seen,
the heart, instead of being an oblique cone having an elliptical

base, as in rest, becomes more like a regular cone, having a cir

cular base. When contraction occurs, the apex is carried from
below and behind, upwards and forwards, and is forced into the

intercostal space, and at the same time the ventricular portion
twists on its long axis from left to right, so as to expose partially
the left ventricle. It is the twisting motion that gives the shock
or impulse, and it is caused chiefly by the contraction of the

oblique fibres in the ventricles which lift up the apex ;
it is also

assisted by the slightly spiral arrangement of the aorta and pul
monary artery. Some have supposed that the movement is partly
due to the recoil of the ventricles after discharging their blood

(like that of an exploded gun), causing the apex to go in the op
posite direction, downwards and outwards

;
others have held that

the discharge of blood into the pulmonary artery and aorta causes

an elongation of these vessels, whereby the apex is pushed down
wards and forwards. Both of these mechanisms, however, must
have only a slight effect, as the cardiac impulse occurs even when
from haemorrhage the pulsating heart is practically empty.
To obtain a tracing of the apex beat an instrument termed the

cardiograph is employed, various forms of which are figured in

Landois and Stirling s Human Physiology, vol. i. p. 89 sq. Figs.

Change
in shaj
of hear

Apex
beat.

Cardio-

graphic
tracings

Fio. 9. Tracing of cardiac pulsations of a healthy man. (Marey.)

9 and 10 are examples of tracings obtained by this instrument.

From the latter figure we learn the

subjoined information. The time of

the pause and the contraction of the

auricle are represented by ab, and
it is evident that the latter pheno
menon causes the apex of the heart

to move towards the intercostal

space. The portion be corresponds
to the contraction of the ventricles

and is synchronous with the first

sound. The curve then rapidly falls

as the ventricles relax, and during
the descent there are two eleva

tions, d and e, synchronous with the
Fio. 10. -Normal curve from man.

(Landois.)

second sound. As already stated, when the ventricles relax, the blood

in the aorta and pulmonary artery, driven backwards by the elastic

recoil of the walls of these vessels, closes the semilunar valves.
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ontrac-

ion.

This shock is propagated to the apex of the ventricles and thus

causes a vibration of the intercostal space. The elevation d is

synchronous with the closure of the aortic valves and e with that of

the pulmonary valves
;

it is also apparent that these, valves are not

closed at the same moment, but are separated in time by 05 to 09

of a second, an effect due, as already explained, to the greater
blood pressure in the aorta than in the pulmonary artery. Finally,

cf corresponds to the remaining part of the ventricular diastole,

sature of Much discussion has taken place as to whether the contraction

leart s of the heart is to be regarded as a simple contraction, like the

&quot;twitch&quot; of a muscle obtained by a single stimulation, or as a

tetanic contraction, like cramp, such as is caused by the application
of a number of stimuli in rapid succession. It is true that many
of the phenomena of a cardiac contraction resemble those of a

skeletal muscle : thus, fatigue diminishes the amplitude and in

creases the duration of the contraction
;
and the effects of changes

of temperature are similar. The period of latent stimulation of a

cardiac muscle (one-third of a second) is much longer than that of

skeletal muscle (one-hundredth of a second). The systolic contrac

tion, as regards duration, is more like a tetanic spasm than a twitch,

being from eight to ten times longer. The electrical phenomena,
on the other hand, resemble those of a twitch more than those of

tetanus. Thus, when the heart is examined with a sensitive galvano
meter, and with the aid of the appliances described under PHYSIOLOGY

(vol. xix. p. 24 sq.), there is a &quot;negative variation&quot; with each beat.

The fact appears to be that, just as the heart muscle shows histo-

logical characters intermediate between voluntary striated muscle
and involuntary non-striated muscle, so it likewise shows physio

logical properties partaking of both.

The time occupied by cardiac movements has been measured by
various observers by a study of tracings obtained from the impulse
of the apex of the heart against the wall of the chest, as recorded

by the cardiograph. If the velocity of the surface on which the

tracing is obtained be known, and if a correct interpretation is given
of the causes of the various parts of the curve, it is not difficult to

determine approximately the time occupied by the phases of a

cardiac revolution. Rollett gives the following results in fractions

of a second as determined by Landois (Hermann, Handb. d. PhysioL,
vol. iv. p. 157).

Time of

:ardiac

uove-

neuts.

Events in the Heart.
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one or two segments. Other veins enter the coronary sinus, each

having a valve. These valves serve two purposes : (1) they inter

rupt the flow of blood during the contraction of the right auricle,

preventing regurgitation and venous congestion of the wall of the

heart, and (2), as the valves open towards the right auricle, they
prevent the backward flow of blood during contraction of the
ventricles and favour its onward flow, and thus the stream of blood
is accelerated, as in the veins of a contracting muscle. The blood
is sent through the cardiac circulation by the systole of the

ventricle, and not, as was advocated by Brucke, during its diastole.

Heart disease in advanced life, when the coronary arteries are often
thickened and their calibre much diminished by sclerosis, may be
shown by attacks of palpitation, weakness of the heart, altered

rhythm, breathlessness, congestions, pulmonary oedema, haemor

rhage, and faintings, all due to interference with the normal
nutrition of the heart.

Lymph- In an organ so active as the heart the lymphatic system is neces-

atics of sarily largely developed. These vessels, acting like drainage-tubes
heart. for carrying away waste products, are found in great numbers

beneath both the pericardium and the endocardium, and through
out the muscular tissue. Amongst the muscular fibres there are
numerous lacunas or spaces lined by endothelial cells, which are
the origins of the lymphatics. The lymph is carried into lymphatic
glands between the aorta and the trachea, and ultimately finds its

way into the right innominate vein and the thoracic duct.
Persist- It has been known from early times that the heart will continue
ence of to beat after its removal from the body. This is more especially
cardiac the case with the hearts of cold-blooded animals. The frog s heart
move- may continue to pulsate for two and a half days, whilst that of a
ment. rabbit will do so only for a period of from three to thirty minutes.

The average duration of the beats of the warm-blooded heart is

said to be eleven minutes. The right auricular appendix, which
beats longest, has been observed to pulsate in the rabbit fifteen

hours after death, in the mouse forty-six, and in the dog ninety-
six hours. After the heart has ceased beating, it may again be
caused to contract by direct stimulation or by heat. The injection
of arterial blood into the coronary vessels will restore excitability
in the Mammalian heart after it has ceased to beat (Ludvvig).

Cardio- If a wide glass tube filled with smoke be inserted into one nostril,

pneu- while the other nostril and the mouth are closed, the smoke will

matic be seen to move with each pulsation of the heart (Stirling). This
move- phenomenon has been studied by Ceradini and Landois. It is ex-

meut. plained by the fact that when the heart contracts it occupies less

space in the chest, and consequently, if the glottis be open, air will
be drawn into the lungs. The reverse will happen during the
diastole.

The heart and lungs being contained in an air-tight cavity, the
chest or thorax, it is evident that the increase and decrease in the
size of the chest during inspiration and expiration must affect the
amount of pressure on the outer surface of the heart, and conse

quently its movements. When an inspiration is made by the
descent of the diaphragm and the elevation of the ribs, the lungs
expand ; there is then less pressure on the outer surface of the heart
and the heart is in a state of distension in diastole. In consequence
also of the removal of pressure during inspiration from the great
veins entering the chest and reaching the right side of the heart,
the flow of venous blood towards the heart is favoured. These
effects are more marked if after a deep expiration the glottis be

closed, so as to prevent air entering the lungs, and if then the chest
be dilated by a powerful inspiratory effort (J. Miiller). This causes
a dilatation of the heart, and venous blood flows freely into the

right side
; this sends it on to the lungs, causing them to become

engorged, whilst at the same time the dilated left side of the heart
is unable to send out a sufficient amount of blood into the arterial

system. The pulse in such conditions may disappear, and there is

an intense feeling of distress. On the other hand, expiration in

creases the pressure on the outer surface of the heart and of the

great veins
; only a small amount of blood flows into the right side

;

the heart is contracted
;
the systole is small

;
and the pulse is re

duced in volume. This condition is intensified in what is termed
Valsalva s experiment, in which after a deep inspiration the glottis
is closed and a powerful expiratory effort is made. When this is

done, the flow of venous blood into the heart is interrupted, the
veins in the face and neck swell, and the blood is forced out of the

compressed lungs into the left side of the heart, which throws it

into the arterial circulation. The pulse and heart sounds disappear
and there is the risk of syncope or fainting. Both these experi
ments, Miiller s and Valsalva s, are dangerous and should not be
often repeated. They are extreme conditions of the normal state
of things, in which inspiration favours the flow of blood into
the heart and the dilatation of the heart, whilst expiration has the

opposite effect
;
and they also explain the mechanism by which air

may be sucked into the veins from wounds in. the neck or armpit.
This is most likely to occur during inspiration, and when it does
occur speedy death is the result.

In treating of the innervation of the heart we have to consider

(1) the influence of the great nerves connecting the heart with the

central nervous organs, or what may be termed the extrinsic nervous
mechanism, and (2) the nervous arrangements in the heart

itself&quot;,

or the intrinsic nervous mechanism. (1) The extrinsic arrange- Ex-
ments, consisting of the nerves given off by the cardiac plexuses trinsic.
derived partly from the cerebro-spinal and partly from the sympa
thetic system, have been investigated chiefly in the larger animals,
such as the tortoise, rabbit, and dog, and the general results have
been described under PHYSIOLOGY (vol. xix. p. 29 sq.}. They may
be briefly summarized as follows : (a) there are fibres in the vagus
nerve exercising a controlling or inhibitory action on the heart, and
these fibres originate in the medulla oblongata ; (/3) the sympathetic
nerve supplies accelerating fibres to the heart, and these fibres

originate in the cerebro-spinal system. (2) The intrinsic arrange- Intrinsii
ments have been investigated more especially in the heart of the

frog, a view of which is given in figs. 12 and 13. It will be seen
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FIG. 12. Heart of frog from the front. V, single ventricle
; Ad, As, right and

left auricles
; B, bulbus arteriosns ; 1, carotid, 2, aorta, and 3, pulmonary

artery ; C, carotid gland. (Ecker.)
Fio. 13. Heart of frog from behind, sv, sinus venosus opened ; cf, inferior
vena cava

; csd, ess, right and left superior venae cavse
; vp, pulmonary vein

;

Ad and As, right and left auricles
; Ap, communication between right and

left auricle. (Ecker.)

that the frog s heart possesses two auricles, communicating by a

foramen in the septum, and a single ventricle. The venous blood
from the body is poured in the first instance, not into the light

auricle, but into a cavity called the sinus venosus, which communi
cates with the right auricle. The left auricle receives the arterial

blood from the lungs by the pulmonary veins. Both auricles empty
into the common ventricle, which contains therefore a mixture of

arterial and venous blood, and when the ventricle contracts some
of this blood is again sent to the lungs, whilst the remainder passes
into a dilatation at the commencement of the arterial system, called

the bulbus arteriosus, and thence into the aorta.

After the heart of a decapitated frog has been removed from its Results

body, and so from the influence of the great nervous centres, rhythm- of ex-

ical movements may continue for some time independently of those peri-
centres. If the apex of the heart be then cut off, it will remain ment.

motionless, whilst the larger part will still beat rhythmically.
Successive slices may be removed from the larger portion without

affecting rhythmical contraction, until a section is made through
the auriculo-ventricular groove, when the ventricular portion of the
heart ceases to beat. If the motionless apex, or the separate por
tions rendered motionless by the above procedure, be mechanically
irritated, a single contraction, not a series of rhythmic contractions,
follows. When the ventricle is separated from the rest of the heart Experi-

by a ligature, or by concision at the level of the auriculo-ventricular ment of

groove, the ventricle stops, but the auricles and the sinus go on Des-

beating. To continue the rhythmic movement of the ventricle, it cartes.

is necessary to have attached to it a small portion of the auricular

part of the heart, especially the lower margin of the septum. It

would, therefore, appear that impulses pass from this auricular por
tion into the ventricular and cause the latter to pulsate. If the Experi-
sinus venosus be separated from the auricles by incision or ligature, ment of
the veins and the sinus continue to beat, whilst the auricles and Stannius
ventricles are arrested in diastole. Suppose another incision be
made through the auriculo-ventricular groove, the ventricle fre

quently begins to beat, but the auricles remain in diastole. It is

also observed in these circumstances that the ventricle beats more

lowly than under normal conditions. Although the rhythmical
:ontractions of the heart are influenced by the nervous arrangements,
it cannot be said that ganglionic nerve cells and nerve fibres are

a necessary part of the mechanism. It has been shown by Engel-
mann that, if the ventricle of a frog s heart be cut into two or more

strips in a zigzag manner, so that the parts still remain connected
with each other by muscular tissue, the strips still beat in a regular

progressive manner, provided one strip is caused to contract.

The Action of the Blood- Vessels.

It is evident that a general study of the flow of fluids through Flow of

;ubes ought to precede that of the flow of the blood through the fluids

complicated system of tubes constituting the arteries, capillaries, through
and veins. In this place, however, it is necessary to allude only tubes.

;o those facts in hydraulics which have a special bearing on the

phenomena of the circulation (comp. HYDROMECHANICS, vol. xii.

pp. 440 sq, and 459 sq.}. When a stream of water is trans

mitted intermittently by the strokes of a pump through a long
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elastic tube, formed, say, of india-rubber, the fluid does not issue

from the other end in a series of jets, which would be the case if

the tube were rigid, but it flows continuously, because during the

pause between the successive strokes the outflow still continues.

Consequently a continuous flow is kept up in elastic tubes when
the time between two strokes is shorter than the duration of the

outflow after the first stroke. If the finger be placed on any part
of such a tube, and more especially near the pump, an expansion
and relaxation will be felt with each stroke. Further, if the right

fore-finger be placed over the tube near the pump, and the left

fore-finger over a more distant portion, a stronger impulse will be

felt with the right than with the left finger. Thus a wave is

transmitted along the tube, diminishing in amplitude as the dis

tance from the pump increases. We must distinguish between the

transmission of this wave (an oscillatory movement or change of

form in the column of fluid) and the transmission of the current,
that is, the translation of a mass of fluid along the tube. In

elastic tubes the current is much slower than the transmission of

the wave. The progress of the wave of oscillation may be traced

graphically by an apparatus devised by Marey.
1 E. H. Weber

gives the velocity of waves in elastic tubes at

36 76 feet per second, and Bonders states it

at 36 to 42J feet. Increase of pressure in

the tube appears to lessen the velocity of the

wave. The specific gravity of the liquid also

affects the velocity : thus the wave is propa
gated four times more slowly in mercury than
in water.

2iieral The blood-vessels consist, as already stated,
ructure of the arteries, the capillaries, and the

blood- veins. (a) The ultimate or most minute FlG - H. Capillaries of

ssels. capillaries have the simplest type of structure i^T^mtfclf inafntfied

(fig. 14), consisting of tubes formed of a single

layer of transparent, thin, nucleated, endo-

thelial cells, joined at their margins. A
perfectly fresh capillary does not show the

edges of the cells, owing to the uniform re

fractive property of the wall of the tube.

The nuclei show an internuclear plexus of

fibrils. The cement substance uniting the

cells is stained black by a ^ per cent, solu-

and :uted on by nitrate

of silver, to show that
it is composed of flat

tened cells ; &, a smaller
vessel showing the
same ; c, a small artery
or vein showing trans-

capillary from pia
mater of sheep s brain.

tion of nitrate of silver. Here and there minute dots or slits may be

seen, which have been supposed by some to be openings (stomata
or stigmata). In the transparent

parts of animals, such as the web of

the frog s foot, the mesentery and
the lung of the frog, and the tail

of a fish, the blood may be seen

(fig. 15) flowing through the capil

lary network from the arteries into

the veins. The current is rapid in

the small arteries, less rapid in the

veins, and slow in the capillaries.
It is also fastest in the centre of

the vessel and slowest near the

wall. The colourless corpuscles of

the blood may be seen to pass from
the centre of the stream to the

FIQ 15__ c 1)lo0(l .vessels in

margins, to adhere to the inner web Of a frog
-

s foot) as seen with
surface of the blood-vessel, and oc- the microscope. The arrows in-

casionally to pass through the coats dicate the course of the blood.

of the more minute vessels, appear-
(

ing in the surrounding tissues as migratory cells. Capillaries form

networks (fig. 15), which vary much in the size and closeness of the

meshes, according to the degree of activity
of the tissue elements.

(b) An artery has three coats, an inner

or elastic, a middle or muscular, and an
external or areolar (fig. 16). The inner coat

is formed of two layers, one of pavement
epithelium, sometimes called endothelium,
and the other composed of fine elastic fibres

interlacing, or of a fine membrane per
forated with holes of various sizes (fenes-
trated membrane of Henle). In some
vessels there is a thin layer of connective
tissue between the epithelium and the
elastic layer. The middle coat is formed
of a layer of non-striated muscular fibres

circularly disposed around the vessel, F IG . ic.. An artery of inter

mixed with numerous elastic fibres con- mediate size, a, a, open-
nected with the perforated membrane of &quot;8*

of branches and posi-

the inner coat. The outer coat consists of
tl(m

-
&quot;

connective tissue, mixed also with elastic

fibres. In the aorta there is a considerable
amount of sub-epithelial connective tissue (Schafer), and the elastic

6, ft, ?), muscular coat show
ing transverse nuclei ; c, c,

coat of areolar tissue.

1 Figured in M Kendrick s Outlines of I hysioloyy, pp. 338-339.

coat attains great thickness and strength. As a general rule, the
smaller arteries show a considerable development of the muscular

coat, whilst in the larger it is the elastic coat that attains the pre

ponderance. In many of the larger arteries there are longitudinal
muscular fibres at the boundary of the middle and inner coats.

Whilst the circular fibres, on contracting, must narrow the calibre

of the artery, the longitudinal may tend to keep the vessel open.
In the external coat of the larger arteries minute vessels, vasci

vasorum, exist for the nourishment of the tissue elements of the
arterial wall.

(c) The veins have similar coats to those of an artery, with differ

ences in detail. The elastic layer is less developed in the internal

coat
;
the middle coat is much thinner and has less elastic tissue,

but more connective tissue. Many veins have semilunar folds of

the internal coat strengthened with fibrous tissue, forming valves.

In some veins (iliac, femoral, umbilical) longitudinal muscular fibres

are found in the inner part of the middle coat
;
in the inferior vena

cava, hepatic veins, and portal veins these longitudinal fibres are

external to the circular coat
;
in the superior vena cava and upper

part of the inferior vena cava the circular coat is wanting ;
and the

veins of the pia mater, brain and spinal cord, retina, bones, and
the venous sinuses of the dura mater and placenta have no muscular
tissue (Schafer). Valves exist in the larger veins only, especially
in those of the limbs

; they are not found in the veins of the viscera,
of the cranium and vertebral canal, or of the bones, nor in the um
bilical vein.

(d) The arterioles and venules are the small vessels, simpler in

structure than the larger above described, but containing the same
elements. In the smallest veins the elastic layer has disappeared,
and the muscular layer is also very thin. Sometimes the muscular

layer is represented only by a single layer of contractile cells, and
in such minute vessels the outer coat and elastic layer have also

disappeared, so that the vessel is merely a tube composed of pave
ment cells with a few elongated fusiform muscular cells twisted
around it. Even in the smallest vessels the following differences

may be observed between arterioles and venules: &quot; The veins are

larger than the corresponding arteries
; they branch at less acute

angles ;
their muscular cells are fewer, and their epithelium cells

less elongated ;
the elastic layer of the inner coat is always less

marked, and sooner disappears
&quot;

(Schafer).

(c) Tlie cavernous spaces, as existing in erectile tissues (cm-pus
cavcrnosum of the penis), consist of the anastomosis of large veins

of unequal calibre. The walls and partitions have numerous per
forations

;
threads of delicate tissue, covered with epithelium, pass

through the cavities
;
and the walls are strengthened by connective

tissue. Similar structures connected with arteries form the carotid

gland of the frog and the coccygeal gland of man.
The physical properties of blood-vessels are cohesion and elas

ticity. The cohesion is great and the elasticity is small and perfect.
The walls of blood-vessels have the property of contractility, by
which alterations take place in the calibre of the vessel, and con

sequently in the amount of blood supplied to a part.
Arterial Circulation. The arterial walls are both muscular and

elastic, the muscular coat predominating in the smaller, whilst

the elastic coat is strong in the greater arteries. The chief function
of the elasticity of the greater vessels is to transmute the unequal
movement of the blood in the large arteries, caused by the inter

mittent action of the ventricle, into a uniform flow in the capil
laries. Thus, when the ventricle contracts, it propels a certain

amount of blood into the elastic aorta, which expands in all direc

tions. On the commencement of the diastole of the ventricle the

vis a tergo is removed
;
the aorta owing to its elasticity recoils, so

as to close, on the one hand, the semilunar valves and, on the

other, to force part of its contents into the vessels farther onwards.

These, in turn, as they already contain a quantity of blood, expand,
recover by an elastic recoil, and transmit the movements with
diminished intensity. Thus the blood is driven along the vessels

by the action (1) of the ventricular systole, and (2) of the elastic

recoil of the Avails of the vessels occurring during the intervals

between the ventricular systole (see p. 104 below). 13y these actions

a series of movements, consisting of expansions and contractions,

gradually diminishing in amplitude, pass along the arterial system
from the greater to the smaller vessels, the latter becoming, as

already pointed out, less and less elastic. These expansions and
relaxations of the arterial wall, passing along like a wave, con

stitute the pulse. The pulse therefore represents merely the trans

mission- of an undulating movement of the blood, not its pro

gression in the vessels. The undulations of the pulse travel at

the rate of 354.̂ inches per second, about 30 times faster than the

movement of the blood, which in the carotid artery of the horse

has been estimated to travel 11*8 inches per second.

The pulse can be registered graphically by means of a SPHYOMO-
OKAPH (q.v.). Yierordt constructed the first sphygmograph in

1855, substituting for a column of fluid a lever placed on the pulse,
which communicated with a system of levers and thus amplified
the movement. Of those subsequently devised the best form is

that of Marey, invented in 1861. It consists essentially of a long

Proper
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mograph.



104 VASCULAR SYSTEM
lever, which is moved near the fulcrum by a screw acting on a

small horizontal wheel, from whose axis there projects a long, light,

wooden lever. The point of the screw rests on a flat disk of steel

or ivory, at the end of an elastic spring, which presses the ivory
disk or pad on the artery. The lever inscribes the movements on

a blackened surface, usually a strip of paper smoked in the flame

of a lamp burning turpentine, carried in front of the point of the

lever by clock-work. In the instrument as modified by Mahomed,
Byrom Bramwell, and others there is an arrangement for adjusting
the amount of pressure made on the artery by the ivory pad, so

that tracings may be taken at different times from the same artery
with different or with the same pressures. The tracings are &quot; fixed

&quot;

by passing them through shellac or photographic varnish.

Sphyg- The following changes take place in an artery when it pulsates :

mograph (1) it dilates and at the same time lengthens to a small extent ;

or pulse (2) the pressure of the blood increases iu the artery, and a feeling

tracing, of hardness and resistance is experienced when the artery is com

pressed with the finger. These facts are illustrated in the sphygmo-
graphic curve shown diagrammatically iu fig. 17. The ascending
line ab (line of ascent, up-stroke, or percussion

stroke) corresponds to the distension of the ar

tery produced by the systole of the left ventricle,
and the descending line bed to its elastic recoil ;

the length of the line ad represents the total

duration of the movement, which is divided into

two portions by the perpendicular line be. The FIG. 17. Diagram of

distance ac measures the duration of the disten- a sphygmographic

sion of the artery and cd the time of its elastic traciu S-

recoil. In a continuous tracing the durations of the individual

pulsations are equal, and in inverse ratio to the number of pulsa
tions in a unit of time. In a normal pulse the distension and the

elastic recoil of the vessel succeed each other without interruption,
so that there is no period of repose in the artery. When, however,
the pressure of blood in the artery falls below a certain point,
these characters disappear or are modified. Fig. 17 shows that

the duration of the distension of the artery is only about one-third

of that of its contraction. The rapidity and slowness of the pulse

depend on the ratio of these periods. The pulse is quick when the

duration of the arterial distension diminishes, and slow when it

increases. The line ab becomes less oblique and more nearly ver

tical, in proportion as the time of the distension is short, quick,
and nearly instantaneous. The rapidity of the pulse is increased

by quick action of the heart, considerable power of yielding in the
arterial walls, easy afflux of blood owing to dilatation of smaller

vessels, and nearness to the heart. The term quickness has reference

to a single pulse-beat, and frequency to the number of beats in a

given time, say, one minute. The line bed is always more oblique
than ab, and in careful tracings it presents several elevations or

notches (see fig.

IS). If we refer

the different

portions of the

curve to their

origin the re

sult is as fol

lows : (1) the

up-stroke corre- FIG. 18. Sphygmogram ofradial artery; pressure 2 oz. Each

sponds to the part of the curve between the base of one up-stroke and

systole of the tlie laase
f

*lle nex* corresponds to a beat of the heart,
,
-
f, , -I so that this figure shows five heart-beats and part of a

ventricle, sixth ; a&, the ascent ; b, apex of up-stroke ; 6 to h, the

opening the aor- descent, with an elevation d, the first tidal or predicrotic

tic valves pour- wave ; e, aortic notch
; /, a second elevation, the dicrotic

ti-r l 1,1 wave ; g, a slight curve, sometimes called the second tidal
ing the blood waye (Landois and Stirling.)
into the arter

ies, arid distending them ; (2) the do\vnstroke represents the time

during which the blood is flowing out of the arteries at their peri

phery into the capillaries ; (3) the larger wave in the descent, i.e.,

the dicrotic, recoil, or aortic systolic wave, represents the time of

the closure of the aortic valves; (4) the predicrotic, first tidal, or

second ventricular systolic wave occurs after the first systolic wave
and during the ventricular contraction (Byrom Bramwell). In many
pulse-tracings there are still smaller secondary waves, due to elastic

vibrations of the wall of the vessel. The three factors causing an
arterial pulsation are (1) the more or less energetic contraction of

the ventricle, (2) the quantity and pressure of the blood, and (3)
the elastic and contractile properties of the arterial Avail. If these

factors be in any way modified there will be a corresponding modi
fication in the physical characters of the pulse. The character of
a pulse-tracing is affected by the amount of pressure applied to the

artery. With a light pressure the dicrotic wave is relatively less
;

with a moderate pressure (3 to 7 oz. )
it is well marked, whilst the

curve is lower ; and with greater pressure it is again reduced.
With 7ij to 10 oz. pressure small secondary waves appear before
the dicrotic.

The normal pulse-rate in man is about 72 per minute, in woman
about 80 per minute

;
but in some individuals a state of health is

consistent with a pulse-rate as rapid as 100 or as slow as 50 beats

Physio
logical
char

acters of

pulse.

per minute. The pulse-rate is influenced by the undermentioned
factors. (1) Age : a newly-born child, 130 to 140 beats per minute ;

1 year, 120 to 130 ; 2 years, 105 ; 3 years, 100
;
4 years, 97 ; 5 years,

94 to 90 ;
10 years, about 90

;
10 to 15 years, 78 ;

15 to 50 years,
70 ;

60 years, 74 ; 80 years, 79 ; 80 to 90 years, over 80. (2) Length
of body : Ozarnecki, Yolkmann, and Rameaux have shown that as

the height increases the pulse slows. (3) Bodily states : active

muscular exercise, increased blood-pressure, active digestion, pain,
nervous excitement, extreme debility quicken the pulse. (4) Tem-
2Jerature : increase of temperature quickens the pulse. An increase

of 1 above 98 Falir. is associated with an increase of 10 beats per
minute : thus, at 98 Falir. the pulse-rate will be 60 per minute

;
at

99, 70 ;
at 100, 80

; at 101, 90
;
at 102, 100

;
at 103, 110

;
at

104, 120
;
at 105, 130

;
and at 106, 140 (Aitken). (5) Posture:

the pulse is more frequent when one stands than when one sits, and
still slower when one lies down. (6) Sensory imjjrcssions : music
is said by Dogiel to quicken the pulse. (7 ) Pressure ; increased

barometric pressure slows the pulse. (8) Diurnal rhythm : 3 to 6

A.M., 61 beats
;
8 to 11.30 A.M., 74 ;

towards 2 P.M., a decrease
;

towards 3 (at dinner-time) another rise, which goes on until 6 to 8

P.M., when it may be 70
;
towards midnight, 54 ;

a rise again to

wards 2 A.M., when it soon falls again, and afterwards rises, as

before, towards 3 A.M. (Landois and Stirling).
Colin gives the following pulse-rates in various animals : elephant, 25 to 28

beats per minute
; camel, 28 to 32 ; giraffe, G6 ; horse, 36 to 40

; ox, 45 to 50 ;

tapir, 44
; ass, 46 to 50 ; pig, 70 to 80 ; lion, 40 ; lioness, GS

; tiger, 74 ; sheep,
70 to 80

; goat, 70 to 80 ; leopard, 60
;
wolf (female), 96

; hyaena, 55
; dog, 90

to 100 ; cat, 120 to 140; rabbit, 120 to 150; mouse, 120; goose, 110; pigeon,
136; hen, 140; snake, 2-1; carp, 20; frog, 80; salamander, 77.

A pulse is said to be strong or weak according to the weight it is

able to raise. The strength is usually estimated by pressing the

finger on the artery until the pulse-beat beyond the point of pressure

disappears. The pulse is said to be hard or soft according to the

degree of resis -nce experienced. In feeling the pulse it is import
ant to notice whether the tension is great during the distension of

the vessel, or whether it is hard during the intervals between the

pulse-beats as well as during the beats themselves. On the other

hand, it may be soft in these intervals in consequence of the semi-

lunar valves at the aorta not closing perfectly (aortic incompetence),
thus allowing the blood partially to flow back into the ventricle.

This softness and the feeling of sudden collapse of the arterial wall

are the pulse characteristics of unfilled arteries. A pulse may be

large in volume, as where a large amount of blood is thrown into

the aorta, owing to hypertrophy of the left ventricle, or it may be
small and thready when a small quantity of blood passes into the

aorta, either owing to a diminished total amount of blood, or from
constriction of the aortic orifice (aortic stenosis), or from disease

of the mitral valve allowing the blood to regurgitate into the left

auricle, or when the ventricle contracts feebly.
The pulse becomes later and later in time as we recede from the

heart. Czermak estimated the delay as follows : carotid pulse,
after the cardiac beat, 087 second

; radial, 159 second
; posterior

tibial, 193 second. By placing delicate tambours or electromag
netic sphygmographs at different points of the circulation and re

cording the movements on a rapidly moving surface, E. H. Weber
found the velocity of the pulse-wave to be 30 31 feet per second

;

Garrod found it to be from 29 52 to 35 43 feet per second
; Crashey

determined it at 27 89 feet per second
;
and Moens at 27 23. In

the arteries of the upper limb it is stated to be 30 84 and in those
of the lower limb 31 82 feet per second. The wave-length is ob
tained &quot;

by multiplying the duration of the inflow of blood into

the aorta = 08 to 09 second by the velocity of the pulse-wave.&quot;

This would give the wave-length at 2 46 feet.

As already pointed out, inspiration favours the flow of blood into

the veins and retards the flow in the arteries, whilst expiration has
the reverse effect. The tension of the arteries during inspiration
is therefore less than in expiration, and this affects the form of the

pulse-curve, as is seen in fig. 19. (1)
&quot; The greater distension of the

Strengt
of puls

Tension

Volunn

Velocit

of pulsi

wave.

Influen

of respi

ration c

pulse.

FIG. 19. Sphygmographic tracing showing influence of respiration on pulse.
J, during inspiration ; E, during expiration. (Riegel.)

arteries during expiration causes all the parts of the curve occurring

during this phase to be higher ; (2) the line of ascent is heightened
during expiration, because the expiratory thoracic movement helps
to increase the force of the expiratory wave

; (3) owing to increase

of the pressure the dicrotic wave must be less during expiration ;

and (4) for the same reason the elastic elevations (secondary waves)
are more distinct and occur higher in the curve near its

apex&quot;

(Landois and Stirling, op. cit.}. See also p. 102 above.

Non-striated muscle, as has been already stated, exists to a con- Contrac

sidcrable amount in the walls of the smaller arteries, and the calibre tility of

of these vessels may consequently be changed by the activity of the arteries,

contractile coat. The contractility of vessels may appear under two
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forms : (1) as rhythmical contractions, such as have been seen in

the vessels of a rabbit s ear or iu a bat s wing, which are inde

pendent both of the pulse and of respiratory movements
;
and (2)

as persistent contractions, under the influence of the nervous system,
which play an important part in the distribution of the blood. The
amount of contraction of an artery will affect the pressure of the

blood in its interior : it will accelerate or retard the rapidity of the

blood current
;
and it will regulate the supply of blood to the

capillary area to which the vessel is distributed. By such arrange

ments, also, the distribution of blood to various organs is regulated,

thus establishing what has been termed a balance of local circula

tions. For example, if the vessels in one organ remain permanently
contracted, whilst those in a neighbouring organ are dilated, more
blood will pass to the latter than to the former, and some end

of physiological importance may be served. Thus physiological
correlations may be established between the cerebral and thyroid

circulations, the gastro- hepatic and the splenic circulations, and
the distribution of blood in the lower extremities as related to the

abdominal organs.
-terial If a stethoscope be placed over a large arterj ,

a murmur, sound,
uuds. or bruit will be heard, caused by the blood rushing through the

vessel narrowed by the pressure of the instrument. The fluid escapes
into a wider portion of the vessel beyond the point of pressure, and
the sound is caused by the particles of fluid there being thrown into

rapid vibration, not by vibrations of the wall of the vessel. Such
sounds are favoured by a certain degree of elasticity in the walls of

the vessel, by diminished peripheral resistance allowing the blood

to flow away freely, and by a considerable difference of the pressure
in the narrow and wide parts of the tube. They are always heard
over an aneurism, when the arterial tube is dilated, and when

pressure is applied to a large vessel. The placental souffle or bruit

heard during pregnancy is a sound of this kind, arising from pressure
on the widely dilated uterine arteries. In cases of insufficient aortic

valves a double blowing murmur may be heard, the first being
due to the rush of blood into the vessel caused by the ventricular

contraction, and the second by the flowing back of the blood into

the heart during diastole. Comp. p. 106 below.

vpillary Capillary Circulation. The circulation in the capillaries may be
rcula- readily studied by placing under the microscope any transparent
on. membrane containing vessels, such as the web of a frog s foot, the

mesentery, lung, or tongue of a frog, the tail of a fish or a tadpole,
the wing of a bat, the third eyelid of the pigeon or fowl, the liver

of a frog or a newt, the mucous membrane of the inner surface of

the human lip, or the conjunctiva of the eyeballs and eyelids. Under
favourable conditions the following phenomena may clearly be

noticed. (1) The diameter of the finest capillaries is such as to per
mit the passage of corpuscles in single file only, and it may vary from

Wutf to rizvrriT-ij
f an inch. (2) The average length is about -^ of an

inch. (3) The number varies according to the degree of activity of

the tissue, being numerous where nutritive processes are active, as

in the liver and muscles. (4) They form networks or anastomoses,
the form and arrangement of which are determined by the tissue

elements. (5) In the smaller arterioles and venules, and in the

capillaries, the current is continuous and there is no pulse. Owing
to the elasticity of the larger vessels the intermittent movement of

the blood caused by each ventricular contraction is in the capillaries
transformed into a continuous flow. (6) In some of the larger vessels

the current is more rapid than in others of equal calibre : that is to

say, it is more rapid in small arteries than in small veins. (7) The
current appears to have a uniform velocity in all ultimate capillaries
of the same size. (8) Sometimes a slight acceleration of the rapidity,
even in the smallest vessels, may be observed to follow each cardiac

beat. (9) In a vessel larger than an ultimate capillary, so large as

to permit the passage of several coloured corpuscles abreast, these

may be seen travelling with great apparent velocity in the centre of

the stream, whilst the colourless corpuscles move more slowly and
with a rolling motion next the walls of the tube, in a layer of plasma
called Poiseuille s space. The coloured corpuscles also remain sepa
rate from each other, and do not exhibit any tendency to adhere

together or stick to the walls of the vessels, whereas the colourless

corpuscles do both, more especially after the membrane has been

exposed for some time to the air, so as to excite the early stages of

inflammation. Prof. D. J. Hamilton has shown that the nearer a

suspended body approaches the specific gravity of the liquid in

which it is immersed the more it tends to keep in the centre of the

stream, and he states that the reason why the coloured corpuscles

keep the centre and the colourless the sides of the stream is that
the specific gravity of the former is the same or slightly greater than
the blood plasm, whilst that of the colourless corpuscles is less. (10)
If the calibre of an ultimate capillary be marked at the beginning
of an observation, and again some time afterwards, it will frequently
be noticed that it has become narrower or wider, indicating that

contractility is one of the properties of capillaries. (11) The velocity
is greater in the pulmonary than in the systemic capillaries. (12)
The phenomenon known as diapedesis, or migration of the white
blood corpuscles, first described by Waller in 1846, is readily seen
in the mesentery of the frog after inflammation has been excited

by exposure to the air for one or two hours (see fig. 20). It consists
of the adhesion to the wall of the vessel of the colourless corpuscles
and their protrusion through the wall into the surrounding tissues.

Hering is of opinion that it is due partly to the filtration of the
colloidal matter of the cell under blood-pressure. Diapedesis is of

importance as constituting a part of the inflammatory process.
The colourless cells become pus corpuscles (Cohenheim) ;

see PATH
OLOGY, vol. xviii. p. 365. (13) If a vascular membrane be

ently irritated

rwhilst under the

microscope, the

capillaries become
first slightly nar
rowed and then di

lated, crowded with

corpuscles, whilst

the blood - stream ,

becomes slower.

By and by the
stream oscillates

and then alto

gether stops. This
constitutes stastis, FIG. 20. Small vessels of mesentery of frog, showing
a part of the in- diapedesis of colourless corpuscles, w, w, vascular

fli mnntorv urn walls
; aa Poiseuille s space ;

r. r, red corpuscles ; I, I,

\y . V, colourless corpuscles adhering to wall ; c, c, colourless
cess, and IS lol- corpuscles in various stages of extrusion ; /, /, extruded
lowed by exudation corpuscles. (Landois and Stirling.)

of the plasma of the blood, along with colourless corpuscles, and
more rarely coloured corpuscles.
The most important vital property of capillaries is, as already Vital

mentioned, contractility, by which their calibre may be modified, proper-
The protoplasm forming their walls contracts when stimulated, ties of

Some investigators have supposed the nuclei to be active agents in capil-
contraction

;
but more probably the cell substance is the seat of laries.

change. Oxygen causes the nuclei to swell, whilst carbonic acid
has the opposite effect. Roy and Graham Brown attach much im
portance to the active contractility of the capillaries as regulating
the distribution of blood, now contracting, now relaxing, according
to the needs of the tissues in their vicinity. Elasticity is also a
characteristic of the capillary walls.

The arrangement of the capillaries in an organ or tissue is adapted Arrange-
to its functional activity. Where there is great functional activity ment of

there is a rich plexus of capillaries, and in the converse case the capil-
converse is also true. Contrast, for example, the capillary supply laries.

in cartilage with that of muscle, or that of the grey matter of the
nerve centres with that of the white matter (see PHYSIOLOGY, vol.

xix. p. 23 sq.). But, in addition, the distribution of capillaries

always corresponds to the intimate structural arrangements of the
tissue or organ. So precisely is this the case that a good histologist
is able to identify the organ from an injected preparation showing
the vessels, although none of the ultimate histological elements of

the organ or tissue are to be seen. In muscle, for example, the

capillaries exist in the form of elongated meshes
;
in connective

tissue, such as is found beneath the skin, in an irregular network
;

in the papillte of the skin, in loops ;
and to form the glomeruli of

the kidney in close reticulations (see NUTRITIOX, vol. xvii. p. 673,

fig. 5).

The movement in the capillaries is due to the force of the heart,
as modified by the vessels (v is a tergo). Some have supposed that
it is supplemented by an attractive influence exerted by the tissues

(vis afronte) ;
and the statement is supported by the observation

that, when there is an increased demand for blood owing to active

nutritional changes, there is an increase in the amount of blood

flowing to the part, such as occurs, for example, in the mammary
gland during lactation, and in the growth of the stag s horn. Such
an attractive influence on the part of the tissues is quite conceivable

as a force assisting in the inward flow of blood, acting along with

capillarity ; but its amount is infinitcsimally small in comparison
with the force exerted by the heart. The force of the heart is

sufficient to drive the blood through the capillaries into the veins.

When capillaries are examined in a transparent membrane of a

living animal no pulse-like movement is visible. Owing to the

elasticity of the vessels the pulse-wave has been almost, if not

quite, extinguished, and what might have remained of it is destroyed

by the great resistance offered by the numerous capillaries. If

these and the arterioles be widely dilated, a pulse may appear in

the veins, as occurs when the vaso-dilator fibres of the chorda tym-
pani nerve are stimulated, causing a pulse-like movement in the
veins of the sub-maxillary gland (see PHYSIOLOGY, vol. xix. p. 30).

By increasing the extra-vascular pressure pulsations may occur in

the capillaries (Roy and Graham Brown). The well-known throb

bing in the finger when constricted by an india-rubber band and
the throbbing of inflammatory swellings are examples of pulsation
in capillaries.

Venous Circulation. The walls of the veins are thinner, less Venous

elastic, and more distensible than the walls of the arteries. They circtila-

contain both elastic and contractile tissue, though to a smaller ex- tion.

XXIV. 14

Attract
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tent than the arteries. Numerous anastomoses exist between veins

and even between superficial and deep veins, so that if the flow of

blood be obstructed in one direction it readily finds a passage in

another. The circulation in the veins depends (1) on inequality
of blood-pressure, the pressure being much less in the veins than
in the arteries

; (2) on muscular action compressing the veins, and

thus, in consequence of the valves found in many veins opening
towards the heart, forcing on the blood in the direction of that

organ ; (3) on the movements of respiration, inspiration, as already
seen, favouring the flow of blood in the great veins towards the
heart

;
and (4) on the suction-like action of the right auricle, and

in the case of the lungs that of the left auricle, drawing the blood
towards the heart. During venesection, muscular action increases

the flow of blood from the divided vein
;
hence the use of the

barber s pole, which was grasped by the patient during bleeding by
the barber-surgeon of old. The flow of blood in veins is continu

ous, or nearly so
; when, therefore, a vein is cut, it does not

&quot;spurt&quot;
as an artery does, but it &quot;wells out&quot; in a stream.

Occa- There is normally no pulse in veins
;
but sometimes a pulse may

sioual be observed in the veins of the neck, isochronous with the auricular

pulse in systole, when there is an obstruction to the passage of blood from
veins. the right auricle into the right ventricle. Pulse-tracings (fig. 21)

taken in these circumstances are very similar to those of the cardiac

impulse. In this tracing the part ab represents the right auricular

contraction. During the systole of the right ventricle the tricuspid
valve closes, and, if it be insufficient, that is, if it does not close

properly, a positive wave is transmitted along the superior vena
cava to the jugular (be in the pulse-tracing). The closure of the

pulmonary is indicated at e. During the diastole of the right
auricle and ventricle the blood flows to the heart

and the curve descends, /. It has also been pointed
out by Friedreich that a pulse in the jugular vein

does not necessarily mean insufficiency of the tri

cuspid valve but a weakened condition of the valve

in the jugular vein itself, as the pulse will not be

propagated into the jugular, even in cases of insuffi

ciency of the tricuspid valve, if the jugular valve be

perfect. If there is great obstruction at the mitral

orifice, a venous pulse may also be observed, which
is associated with engorgement of the light auricle.

Sometimes a pulse in the veins occurs when there is

d

pulse from in

sufficiency of
the tricuspid
valve. (Fried
reich.)

Venous
sounds.

such rigidity from atheroma in the walls of the great Fin. 21. Trac-

vessels as to destroy the elastic influence of these ins of venous

parts, and at the same time such a degree of dilata

tion of the arterioles and capillaries as to admit of

the onward propulsion of the movement caused by
the heart s contraction. Lastly, a pulse may occur

when the blood-pressure rises and falls suddenly, as in insufficiency
of the aortic valves, and when the arterioles are much dilated.

Towards the close of life, when the heart is feeble and effusion may
be taking place into the pericardium, a venous pulse may be

observed.

If a stethoscope be placed at the root of the neck above the collar

bones, and on the right side in particular, a whistling, rushing, or

blowing sound will be heard. This is the bruit de (liable, familiar

to physicians. If heard without pressure being made by the stetho

scope it is abnormal, as it occurs in conditions of anamiia from
almost any cause

;
but it may be heard in a healthy person when

pressure is applied and when the head is turned to the opposite
side. It is held to be due to the vibration of the blood in rushing
from the contracted portion of the common jugular vein into the

more dilated part of this vessel. During the. auricular diastole and

during inspiration it is more marked, as the blood then flows more

rapidly in the veins towards the heart.

Phenomena of General Circulation.

Prime Having described the structure and functions of the organs con-

factors cerned in the circulation, namely, heart, arteries, capillaries, and
influen- veins, we are in a position to consider the phenomena of the circula-

cing cir- tion as a whole. Consider the organs of the circulation as a closed

culation. -system of tubes, over-filled with blood
;
when the tubes are in a state

of rest, it is evident that, if the blood be uniformly diffused and
under the same pressure, it will remain motionless and in equilibrium.
When the pressure is changed at any point, as occurs when the

left ventricle contracts and throws blood into the arterial system,
the blood will move from the part where the pressure is higher to

where it is lower
;
in other words, there will be circulation as a

consequence of the difference of pressure. When the heart stops
beating, the blood continues to flow more and more slowly until

the difference of pressure is equalized, and then there is no circula

tion. Each stroke of the heart throws as much blood into the
arteries as flows into the heart from the veins

;
the orifices of the

veins at the heart are more distensible than the beginnings of the

arteries, and consequently the arterial pressure rises more rapidly
than the venous pressure diminishes, and thus the beating of the
heart raises the mean pressure throughout the arterial system.
The circulation is therefore influenced by two factors, (1) the

heart, as regards number, strength, and volume of beats
;
and (~2)

the amount of resistance in the arterioles. Modifications of these
influences are the pressure and the velocity of the blood.
As the blood is circulating through the vessels under the influ- Blood-

ence of the action of the heart, it exerts a certain pressure or ten- pressui
sion, the existence of which is shown by the jet of blood which spurts in

out on the puncture of an artery, and the amount of which is indi- vessels
cated by the height to which the jet is propelled. An instrument
for measuring this pressure, termed a kymograph, has been devised

by Ludwig. But this apparatus, owing to the inertia of the mass
of mercury, the medium used, can only register mean blood-

pressure, and the more delicate variations escape notice. Fick in
1864 attempted to register these smaller fluctuations by means of
a curved spring-kymograph, consisting of a hollow spring, which
is made to oscillate by variations of pressure communicated to the
interior. .Small portions of a tracing taken with the mercurial
manometric kymograph of Ludwig are shown in fig. 22. From this

70
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ions (b) Venous Pressure. (1) In the veins near the heart the pressure
ssure. is only one twentieth to one-tenth of that of the corresponding

arteries. (2) During auricular diastole the pressure in the veins

near the heart may become negative (
= - 0039 inch of mercury).

(3) There are no periodic variations of pressure in the veins as in

the arteries, except in the great venous trunks in the neck and
near the heart, where there is a diminution of pressure during
auricular diastole and an increase during auricular systole. (4)

Great activity of the heart diminishes venous, while it increases

arterial pressure. (5) The pressure increases in the veins according
to their distance from the heart : thus, in the external facial vein

of the sheep it is equal to a column of mercury 12 inch in height ;

in the trachial to a column 16 inch high ;
in branches of the

trachial, 35 inch
;

in the crural vein, 45 (H. Jacobson). (6)

Plethora increases venous pressure, whilst anaemia diminishes it.

(7) Inspiration causes in the great veins near the heart an increase

in pressure, whilst expiration diminishes it
;
but the respiratory

movements &quot;do not affect the venous stream in peripheral veins&quot;

(Stirling). (7) Changes in the position of the limbs affect venous

pressure hydrostatically : thus, elevation of the extremities favours

the flow of blood towards the heart
; but, if the heart hangs down

wards, the face becomes turgid, as the outflow by the veins is

retarded. (8) Gravity favours the emptying of descending and
hinders the emptying of ascending veins, so that the pressure be

comes less in the former and greater in the latter. (9) As already
stated, muscular movement by compressing the veins, aided by the

mechanism of the valves, favours the flow of blood towards the

heart, and thus increases the pressure in these vessels.

(c) Capillary Pressure. For obvious reasons capillary pressure
v ssure. has not been directly measured. Von Kries has measured the

amount of pressure necessary to occlude the capillaries in an area

abounding in these vessels, such as the skin at the root of the nail

on the terminal phalanx or on the ear in man, and on the mucous
membrane of the gum in rabbits. He found the pressure in the

capillaries of the hand, when the hand is raised, to be equal to

95 inch of mercury, when it hangs down, 2 13, in the ear 79, and
in the gum 1*26. Roy and Graham Brown also measured the

pressure necessary to close the capillaries in the web of the frog s

foot, in the tongue and mesentery of the frog, and in the tail of

newts and small fishes. It is evident that any condition favouring
the afflux of blood to a capillary area

will increase the pressure in the capil

laries, such as the dilatation of the
small arterioles conveying blood to an
area of capillaries, contraction of the

venules carrying off the blood from

it, or any increase of pressure in the
arterioles or in the venules. The

arrangement and position of the capil

lary network must affect the pressure :

the pressure in the capillaries of the

glomeruli of the kidney must, for in

stance, be greater than in those of the

skin, as in the former position there

is increased resistance owing to the
double set of capillaries (see NUTRI
TION, vol. xvii. p. 684). Finally, any

Fl - 23 Diagram showing pres-

1 ii i c / J
f sure in vascular system. 1, Ven-

change in the degree of contraction of tricle
.

2j arteries.

;
E

, D, capil-
the wall of the capillary itself will

affect the pressure.
The general facts regarding pressure

in arteries, capillaries, and veins are

illustrated by fig. 23.

locity Various attempts have been made
blood, by Volkmann, Vierordt, Ludwig and

Dogiel, Hering, and Chauveau and
Lortet to measure the velocity of the

circulation, and special instruments have been invented for that

purpose. In 1850 Volkmann constructed the hfcmadromonieter
;

this was followed by the hoamatachometer of Vierordt in 1858 anil

by the h;emadromograph of Chauveau and Lortet in 1867. These
instruments are not now much used, having been superseded by
the stroinuhr (current-clock) or rheometer of Ludwig and Dogiel,
which was invented in 1867. This instrument measures the amount
of blood which passes through an artery in a given time. It con
sists of two glass bulbs of equal capacity communicating by a tube.

One of the bulbs is filled with oil, which is expelled by the blood
into the second (empty) bulb. The instrument is then reversed on
its socket so that the bulb containing the blood is farthest from the

heart, and the former process is repeated. From the time occupied
in filling and refilling the velocity of the blood in the artery of

supply can be calculated.

The following figures give, in inches per second, the velocities
of the blood in different vessels. Carotid of dog, 8 07 to 14 06

;

riment carotid of horse, 12 05
; maxillary of horse, 9 13

;
metatarsal of

to
horse, 2 2 (Volkmann). Mean velocity in carotid of dog, 10 2S

;

locity. in carotid of dog at end of diastole, 8 46
;
at end of systole, 11-69

;

lanes ; 4, veins
; 5, auricle ;

A to

C, line of pressure in great arter

ies ; C to D, in small arteries ; D
to E, in capillaries ;

E to B in

veins. The dotted lines indicate

pressure during ventricular sys
tole (C) and diastole (a C). Be
yond G the blood-pressure is uni
form as far as the auricle B, where
it is negative during auricular
diastole. (Bcaunis.)

;sults

ex-

in crural artery of dog at end of diastole, 5 51 ; at end of systole,
9 41 (Vierordt). During systole in carotid of horse, 9 84

; at time
of dicrotic wave, 8 66

;
at end of diastole, 5 9 (Chauveau, Bertolus,

Laroyenne). In carotid of rabbits, from 37 to 8 9
;
in carotid of

dog, Aveighing 51 2 Ib, poisoned with morphia, from 1374 to 28 86
;

in carotid of another dog, weighing 26 69
lt&amp;gt;,

from 9 57 to 20 47 ;

in carotid of dog, weighing 7 85 Ib, in which the sympathetic nerve
had been cut, from 8 03 to 13 35

;
and in carotid of another dog,

weighing 6 97 ft), poisoned with morphia, from 13 35 to 18 03

(Dogiel). The velocity in the capillaries cannot be directly mea
sured. E. H. Weber gives it at 032 inch per second in capillaries
of mammals and 021 in those of the frog. Vierordt gives the

velocity in man as 024 to 035 inch per second. Volkmann states
that the flow of blood in mammalian capillaries is five hundred times
slower than in the aorta. Donders asserts that the velocity of
the current in the smaller arterioles is ten times faster than in the

capillaries. When the current reaches the veins it is accelerated in

consequence of diminished resistance, but even in the larger venous
trunks it is 5 to &quot;75 times less than in the corresponding arteries.

The following general conclusions may be drawn. (1) The velocity
of the blood is in inverse ratio to the total calibre of the vessels :

rapid in the aorta, it diminishes as \ve recede from it. (2) Each

systole is followed by an increase in the velocity of the blood in

the larger vessels. (3) In the smaller arteries, capillaries, and
smaller veins the velocity is uniform and constant. (4) The velocity
increases in the venous system as we approach the heart. (5) In
the large arteries the movements of inspiration retard the velocity,
whilst those of expiration increase it. (6) In the large veins the
movement of respiration, and also the suction action of the auricle

during diastole, cause a rhythmic increase and diminution of the

velocity. The explanation of these variations in velocity is obvious.
As the arteries pass outwards they give off branches, the united
calibre of which is, with rare exceptions, greater than that of the

parent vessel. Thus, as Kiiss expresses it, the arterial system may
be regarded as a cone, the base of which ends in the capillaries, whilst
the summit is at the aorta

;
and the venous system is a second cone,

the base being also at the capillaries and the apex at the right
auricle. Vierordt states that the sectional area of the capillaries is

to that of the aorta as 800 to 1
; but, as the sectional area of the

venous orifices at the heart is greater than that of the arterial

orifices, the ratio of the sectional area of the capillaries to that of

the veins at the heart has been stated as 400 to 1. The increased

sectional area retards the velocity, and the velocity of the blood-

current in sections of the vessels at various points is inversely as

their calibre. The velocity of the blood does not depend on the
mean blood-pressure, and, as was pointed out by Ludwig and

Dogiel, the velocity in any section of a vessel depends on (1) the
vis a tergo (i.e., action of the heart) and (2) the amount of resistance

at the periphery.
It is important to distinguish between the rapidity of the blood Duration

current and the time occupied by a blood corpuscle in making a of circu-

complete circuit through the heart and vessels, say, from the left lation.

ventricle to the left ventricle again. Attempts have been made to

measure the time, starting from the jugular vein. Hering injected
into that vein a few drops of a 2 per cent, solution of ferro-cyanidc,
of potassium, and then examined the blood of the opposite jugular
every five seconds by testing with perchloride of iron, the forma
tion of Prussian blue indicating the moment when the ferro-cyanide
made its appearance in the blood of the jugular after having made
a tour of the circulation. Vierordt modified the method by ex

amining the blood received from the jugular each half second. The
duration of the circulation as thus determined for various animals
is as follows, horse, 31 5 seconds

; dog, 167 ; rabbit, 779 ; hedge
hog, 7 61

; cat, 6 69 ; goose, 10 86
; cluck, 10 64

; buzzard, 673 ;

and common fowl, 5 17 seconds. Vierordt also made the discovery
that in most animals the duration of the circulation is equal to the

time in which the heart makes about twenty-seven beats. These
tacts are illustrated in the following table :

Animal.
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Volume
of

organs.

Distribu

tion of

blood.

Cranial.

Hepatic.

Pulmon

ary.

of blood in the body passes through the heart in about 30 pulsa
tions. Taking the pulse beat at 72 per minute, it follows that the

duration of the circulation is about 26 seconds.

It has been satisfactorily proved by Mosso, Von Basch, Dogiel,

and Francois Franck that there is a slight change in the volume of

any distensible organ with each beat of the heart. Mosso devised

the plethysmograph,
1 an instrument by which the following results

have been obtained. (1) The volume of an organ is not fixed, but

varies according to the amount of blood contained in it. (2) Its

volume changes with each cardiac pulsation, increasing when blood

is forced into it and diminishing by the emptying of the capillaries

into the veins. (3) Variations in the volume of one or more organs,

say, by compression, or by the application of cold, or by the internal

administration of substances which affect the calibre of blood

vessels, such as ergot, cause corresponding variations in the volume

of other organs. (4) The pulsatile variations are very similar to

the pulse-curve, and there are respiratory undulations correspond

ing to similar variations in blood-pressure tracings. (5) Movements
of the limb cause diminution in volume, as was shown by Glisson

in 1677, in consequence of acceleration of the venous current. (6)

Mental exercise and sleep cause a diminution in the volume of the

limb (Mosso). (7) So delicately attuned is the organism that music

has been observed to cause a rise and fall in the tracings (Dogiel).
The blood is distributed throughout the body in varying propor

tions, according to the requirement of any set of organs at a par
ticular time. When any tissue or organ is active, there is a deter

mination of blood towards it, the amount being increased from 30

to 50 per cent. : thus, during digestion the mucous membrane of

the stomach and intestinal organs is richly supplied with blood.

Increased muscular velocity is always accompanied by increased

vascularity ; but, whilst this is the rule, there are organs, such as

the heart, the muscles of respiration, and nervous centres like those

in the medulla oblongata, in which there is a condition of continuous

activity, and in which there is a uniform vascularity. Seeing that

the activity of certain organs varies at different times, it follows

that, whilst some organs are congested, others are at rest. In the

child there appears to be a different distribution of blood from what
obtains in the adult. The heart of a child is relatively small up
to puberty, while the vessels are relatively large ;

after puberty
the reverse is the case. Arterial pressure is less in the child than
in the adult, whilst the pressure in the pulmonary circulation is

larger in the child than in the adult (Beneke). Attempts have
been made to estimate the distribution of blood after death.

Ranke states that one-fourth of the total blood is in the muscles,
one-fourth in the liver, one-fourth in the heart and vessels, and the

remaining fourth in the rest of the organs,

Special Forms of Circulation.

The cranial circulation has been already described under PHYSIO

LOGY, vol. xix. pp. 42-43.

The peculiarity of the portal circulation is that the blood passes

through two sets of capillaries. Arterial blood is conveyed to the

stomach, spleen, pancreas, and intestines by branches of the abdo
minal aorta. These branches divide and subdivide, terminating in

a capillary plexus in the various organs above enumerated. From
this plexus the radicles of the various veins spring, and they unite

with each other into larger and larger trunks, until by the conflu

ence of the mesenteric veins with the splenic vein the portal vein

is formed. The portal vein conveys the blood to the liver, where
it divides into smaller and smaller branches constituting a plexxis
in the lobules of the liver. From this plexus spring the roots of

the hepatic vein, which conveys the blood from the liver to the

inferior vena cava (see NUTRITION, vol. xvii. p. 678). There are

thus in the portal circulation two sets of capillaries, one in the

abdominal viscera and the other in the liver. Ligature of the

portal vein causes distension of all the abdominal vessels and a

highly congested state of the abdominal viscera, whilst the blood-

pressure quickly falls, and the animal dies. So distensible are the

abdominal vessels that they can contain nearly all the blood in the

body. Blood from such congested vessels has toxic properties

(Schiff and Lautenbach). The ventricular systole may send a

pulse down the valveless inferior vena cava and cause a pulse in

the liver. The liver swells with each systole and relaxes with each

diastole of the heart.

The pulmonary artery, carrying venous blood, divides and sub

divides, and the smallest branches end in a plexus of capillaries on
the walls of the air-cells of the lung. From this plexus the radicles

of the pulmonary veins originate ;
and

finally
the four portal veins,

two from each lung, carry the arterialked blood to the left auricle.

Considering the apparently small extent of the pulmonary as com

pared with the systemic circulation, and the fact that the two

ventricles, of about equal capacity, empty themselves simultane

ously, it is clear that the pulmonary circulation presents many
points of interest. In the first place, the pressure in the pulmon
ary artery is considerably less than that of the aorta. In 1850 it was
determined by Ludwig and Beutner to be in the dog equal to a

1 Figured in M Kendrick s I liijsivloijy, p. Mi&amp;gt;, fig.

mercurial column of T17 inches, in the cat to one of 69 inch, and
in the rabbit 47 inch, or about three times less in the dog, four times
less in the rabbit, and five times less in the cat than the pressure
in the aorta. Hering passed simultaneously a tube through the
muscular walls of each ventricle of a calf, and the blood rose in the
tube in the right ventricle 21 inches and in the left 33 4 inches

(quoted by Landois and Stirling). Fick and Badoud found a pres
sure of 3 54 in the pulmonary artery of the dog, whilst the carotid

pressure at the same time was 4 17 inches. The ratio of pulmonary
to aortic pressure has been stated as 1 to 3 (Beutner and Marey)
and as 2 to 5 (Goltz and Gaule).

Next, it is important to note the peculiar physical conditions in Influei

the chest during respiration. As already shown (p. 102), the lungs of re-

are distended in consequence of the positive pressure on their inner spiratii

surfaces being greater than the negative pressure on their outer m pul-

pleural surfaces. But when the lungs are distended by a full in- monar

spiration they exert an elastic force (termed elastic recoil or
&quot;

elastic circula

traction
&quot;) amounting to about 1 18 inches of mercury. Outside the tion.

lungs, in the cavity of the chest, the surface of the heart and vessels

is subjected to a pressure which is the difference betM een atmo

spheric pressure (29 92 inches) and the &quot;elastic traction&quot; (1 18

inches) or 28 74 inches. It is clear that the more the lungs are

distended the greater is the elastic traction, and consequently the
less the pressure on the outer surface of the vessels. The thin-

walled pulmonary veins yield more during a deep inspiration, thus

diminishing pressure, than the thicker-walled pulmonary artery,

whereby the flow of blood from the capillaries of the lung by the

pulmonary veins to the left auricle is favoured. On the other hand,

expiration by increasing the pressure tends to retard the flow of

blood. Further, the velocity of the stream of blood is accelerated

in the pulmonary vessels by inspiration and retarded by expiration.
As regards the influence of the movements of the lung on the

calibre of the pulmonary capillaries and smaller vessels, experi
ment has shown that the blood-vessels of the lungs containing air

and distended are wider than those of collapsed lungs. Suppose an
elastic bag having minute tubes in its walls to be dilated in a free

space, the lumen of these tubes will be diminished
; but, if it be

placed in a closed space, as in a wide glass bottle, and if the pres
sure on its outer surface be diminished by removing air from the

space between the bag and the side of the bottle, the bag will dis

tend and the lumen of the tubes will be increased. Thus it is

evident that inspiration, by increasing the calibre of the pulmonary
vessels, draws blood towards the lungs, and the movements of the

lungs become an effective force in carrying on the pulmonary circu

lation. The velocity of the blood is greater in the pulmonary
than in the systemic capillaries, and greater in the pulmonary
veins than in the pulmonary arteries. The great degree of distensi-

bility of the pulmonary vessels allows of frequent adjustments
being made, so that, within limits, as much blood in a given time
will pass through the pulmonary as through the systemic circula

tion. This adjustment, however, may be readily disturbed. For

example, violent muscular exertion hurries the blood along the
veins to the right side of the heart, and by the right ventricle the

blood is discharged into the pulmonary circulation. If more arrives

than can be transmitted to the left auricle by the pulmonary veins

in a given time, the pulmonary capillaries become engorged, breath

ing becomes quick and possibly irregular, the right side of the
heart becomes engorged, signs of venous congestion appear in the
flushed face and turgid veins, and perhaps the pulmonary capillaries

may rupture, causing haemorrhage from the lung. The weaker the
muscular structure of the heart the more likely is this to occur.

Hence the breathlessness in many cardiac affections, aggravated by
muscular exertion, more especially in ascending a stair or hill.

In the mature foetus the fluid brought from the placenta by the Fcetal.

umbilical vein is partly conveyed at once to the vena cava ascendens

by means of the ductus vcnosus and partly flows through two trunks
that unite with the portal vein, returning the blood from the intes

tines into the substance of the liver, thence to be carried back to

the vena cava by the hepatic vein. Having thus been transmitted

through the placenta and the liver, the blood that enters the vena
cava is purely arterial in character

; but, being mixed in the vessels

with the venous blood returned from the trunk and lower extremities,
it loses this character in some degree by the time that it reaches

the heart. In the right auricle, which it then enters, it would also

be mixed with the venous blood brought down from the head and

upper extremities by the descending vena cava were it not that
a provision exists to impede (if it docs not entirely prevent) any
further admixture. This consists in the arrangement of the Eusta-

chian valve, which directs the arterial current (that flows upwards
through the ascending vena cava) into the left side of the heart,

through the foramen ovale, an opening in the septum between the

auricles, whilst it directs the venous current (that is being returned

by the superior vena cava) into the right ventricle. When the

ventricles contract, the arterial blood contained in the left is pro

pelled into the ascending aorta, and supplies the branches that

proceed to the head and upper extremities before it undergoes any
further admixture, whilst the venous blood contained in the right
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ventricle is forced into the pulmonary artery, and tlience through
the ductus arteriosus branching oft from the pulmonary artery
before it passes to the two lungs into the descending aorta, mingling
with the arterial currents which that vessel previously conveyed,
and thus supplying the trunk and lower extremities with a mixed
fluid. A portion of this is conveyed by the umbilical arteries to

the placenta, in which it undergoes the renovating influence of the

maternal blood, and from which it is returned in a state of purity.
In consequence of this arrangement the head and upper extremities

are supplied with pure blood returning from the placenta, whilst

the rest of the body receives blood which is partly venous. This

is probably the explanation of the fact that the head and upper
extremities are most developed, and from their weight occupy the

inferior position in the uterus. At birth the course of the circula

tion undergoes changes. As soon as the lungs are distended by the

first inspiration, a portion of the blood of the pulmonary artery is

diverted into them and undergoes aeration
; and, as this portion

increases with the full activity of the lungs, the ductus arteriosus

gradually shrinks, and its cavity finally becomes obliterated. At
the same time the foramen ovale is closed by a valvular fold, and
thus the direct communication between the two auricles is cut off.

AVhen these changes have been accomplished, the circulation, which
was before carried on upon the plan of that of the higher reptiles,
becomes that of the complete warm-blooded animal, all the blood

which has been returned in a venous state to the right side of the

heart being transmitted through the lungs before it can reach the

left side or be propelled from its arterial trunks (Allen Thomson).
After birth the umbilical arteries shrink and close up and become
the lateral ligaments of the bladder, while their upper parts remain
as the superior vesical arteries. The umbilical vein becomes the

ligamentum teres. The ductus venosus also shrinks and finally is

closed. The foramen ovale is also closed, and the ductus arteriosus

shrivels and becomes the ligamentum arteriosum.

The Innervation of Blood- Vessels.

cts This has already been described under PHYSIOLOGY (vol. xix. p.
n cir- 30) ; but there are several points of interest that can only be

ition thoroughly understood after studying the general conditions alfect-

timu- ing, and the mode of measuring, the pressure of the blood. Stimu-

ng lation of the pneumogastric nerve in the neck slows the rate

cms of the heart-beat, and, if the stimulation be strong, arrests the

res. heart in a state of diastole. Suppose a kymograph to be connected

with the carotid in the neck of a rabbit deeply under the influence

of chloral so as to be quite unconscious of pain ;
if then one of the

vagi in the neck be stimulated, the blood-pressure curve at once

falls
;
and on removing the stimulation it rises to its former height

by a few leaps and bounds. Whilst this occurs in the arteries, the

venous pressure rises in consequence of the flow of blood into them
from the arteries. But the pressure may be influenced by another

method. As was pointed out by Ludwig and Owsjannikow, a

centre exists in the medulla oblongata (vaso-motor centre) whence
influences emanate that tend to keep the vessels in a more or less

contracted condition. If this centre be injured, the smaller blood

vessels throughout the body dilate, in short, they are paralysed,
and receive more blood, and consequently the pressure in the larger
vessels at once falls. This vaso-motor centre in turn can be influ

enced by impressions reaching it from the periphery. This was

clearly proved by Cyon in 1866, when he discovered the function

of the depressor nerve, a small nerve (the superior cardiac) originat

ing in the rabbit from the superior laryngeal and from the pneumo
gastric nerve, but in many animals blended with the pneumogastric
nerve. Stimulation of the distal end of this nerve produces no
effect ; but stimulation of the cephalic end causes a great fall of

blood pressure and a diminution in the frequency of the pulse

(see PHYSIOLOGY, vol. xix. p. 29 and fig. 11). Similar depressor
filaments exist in the trunk of the vagus below the origin of the

superior cardiac nerve (depressor of Cyon), in the nerves coining
from the lungs, in the great auricular nerve, in the tibial, and in

all probability in all sensory nerves. Further, it may be influenced

by nerve fibres the stimulation of which excites the centre, causing
a rise in pressure (pressor nerves). Such filaments have been experi

mentally demonstrated to exist in the superior and inferior laryngeal

nerves, in the trigeminus, and in the cervical sympathetic. The vaso-

motor centre is therefore under the influence of two antagonistic sets

of impulses, one stimulating it, causing constriction of the smaller

vessels and a rise of arterial pressure, the other inhibiting it, causing
dilatation of the smaller vessels together with a fall of pressure.

n- But this is not all. On examining a blood-pressure tracing it is

?ion of seen that the arterial pressure is influenced by the movements of

pira- respiration, the larger waves corresponding to these movements,

y nn- To ascertain precisely how much of the wave corresponds to inspira-
lations tion and how much to expiration, suppose a blood pressure taken
thvaso- from the carotid artery, whilst at the same time arrangements are

itor made for recording simultaneously the variations of intra-thoracic

itre. pressure. It is then easily seen that, when expiration begins and
the expiratory pressure rises the blood pressure rises, while when

inspiration begins both fall. Inspiration removes pressure from the

outer surface of the vessels and thus allows the walls both of the

great veins and of the aorta to distend ; but the thin-walled veins

yield to a greater extent than the thick-walled aorta. Consequently
during inspiration the blood tends to accumulate in the great veins

and in the right side of the heart and less escapes by the aorta, and
the blood pressure in the aorta falls. On the other hand, during
expiration the blood pressure rises, owing to the opposite set of

conditions. Roughly speaking therefore, during inspiration blood

pressure falls, whilst during expiration it rises. But a careful ex

amination of the curves shows that they do not exactly coincide

as to their maxima and minima. Thus the blood pressure rises

before the rise of expiratory pressure ; or, in other words, during
the first part of inspiration there is a fall of pressure and during
the second part a rise. This cannot be explained by the mechanical
movements of the chest wall, but is caused, partially at all events,

by the action of the vaso-motor centre. During the latter portion
of the inspiratory period impulses pass from this centre, causing
constriction of the smaller vessels, and consequently the rise of

a.rterial pressure observed during this time. Again, an examination
of a blood-pressure tracing shows that during the fall of the respira

tory curve the smaller curves are larger and fewer in number than

during the rise of the curve. After section of the vagi this difference

disappears, and it can only therefore be explained by stating that

during the first portion of the time of inspiration, and during the
fall of arterial pressure, the cardio -

inhibitory centre also acts,

slowing the beat of the heart. Another important fact showing
that the respiratory undulations cannot be accounted for by the

mechanical movements of the chest wall is that they appear in a

blood-pressure tracing taken during artificial respiration. When a

canula is inserted into the trachea and air is forced into the chest

by a bellows, it is evident that the mechanical conditions are not
those of ordinary respiration. When air is forced in, inflating the

lungs to correspond to inspiration, the intra-thoracic pressure is

increased instead of diminished as in ordinary respiration, and when
the air is sucked out to correspond to expiration the intra-thoracic

pressure is diminished instead of being increased as in ordinary

expiration ; and still the respiratory curves remain. If artificial

respiration be suddenly stopped, the blood pressure quickly rises ;

but this does not occur to nearly the same extent if the spinal cord

be divided. In other words, the rise of blood pressure when arti

ficial respiration is arrested is due to stimulation of the vaso-motor

centre in the medulla by the circulation through it of blood too

highly venous owing to stoppage of the circulation, as is proved
by the fact that, if the influence of the vaso-motor centre be re

moved, the rise of blood pressure does not take place. Finally, if

during artificial respiration
both vagi be cut so as to remove the

influence of the cardio-inhibitory centre, and respiration be stopped,
the pressure will rise as already described, and in a short time a

series of undulations will appear in the blood -pressure tracing
known as the Traube-Hering curves, a rising and falling of blood

pressure not due to the action of the heart, as they continue even
when a pump is substituted for that organ, nor to the movements
of respiration, but to a &quot;waxing and waning&quot; of the activity of

the vaso-motor centre itself, contracting and dilating the blood

vessels and thus influencing the peripheral resistance. To sum up,
the circulation is affected by the nervous system (1) by the inhibi

tory action of the vagi in restraining the activity of the heart
; (2)

by the accelerating action of fibres in the sympathetic, stimulating
the activity of the heart

; (3) by the action of the intrinsic cardiac

ganglia affecting the heart directly ; (4) by the action of the vaso-

rnotor centre (vaso-constrictor nerves) in the medulla, tending to

keep up a greater or less degree of constriction of the vessels ; (5)

by the action of vaso-dilator nerves inhibiting the vessels, allowing
them to dilate in a manner similar to the cardio-inhibitory action

of fibres in the vagi ; (6) by the influence on the vaso-motor centre

of impulses coming from the periphery, pressor fibres stimulating

it, depressor fibres inhibiting it
; (7) by the diffusion of impulses

in the medulla from the respiratory centres ; (8) by the interaction

of the vaso-motor, respiratory, and cardio-inhibitory centres in the

medulla
;
and (9) by rhythmic changes in the vaso-motor centre

itself. See PHYSIOLOGY, vol. xix. p. 28 sq.
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1886. For a brief account of the historical development of our

knowledge of the circulation, see abstracts of lectures by the present

writer, delivered before the Royal Institution, in British Medical

Journal for 1883. (J. G. M.)
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VASILKOFF, a district town of Russia, in the govern
ment of Kieff, is situated 22 miles by rail to the south-west

of that city. Its 16,600 inhabitants support themselves

chiefly by agriculture and the transport of merchandise
;

there is also some manufacture of tobacco and soap.

Yasilkofi was founded in the 10th century, but laid waste during
the Mongolian invasion. In 1320 it was taken by the Lithuanians,
and later on by the Poles, under whom it remained until 1686, when
it was annexed to Russia.

VASTO, a fortified town of Italy, in the province of

Chieti, stands high on an olive-clad slope, about a mile

from the Adriatic and 131 miles south-east from Ancona.

It is still surrounded by its medireval walls, and commands
fine views extending to the Tremiti Islands and Monte

Gargano. The cathedral, with a Gothic fagade, has no

special interest
;
the municipal buildings contain a collec

tion of Roman antiquities and inscriptions. There are

manufactures of earthenware, woollen cloth, and silk
;
but

the inhabitants are chiefly employed in the culture of the

olive and in fishing. The population in 1881 was 9761

(commune 13,883).
Vasto, the Histonium of the ancient geographers, was a flourish

ing municipal town under the Roman empire, as is shown by the

numerous remains of theatres, baths, and other public edifices. It

was, and still is, subject to severe earth tremors.

VATICAN COUNCIL. The Vatican Council is the

first and only plenary council of the Latin Church held

since the close of the Council of Trent in 1563. But it

bears very slight resemblance to that assembly in the cir

cumstances of its origin, objects, and proceedings. The
Council of Trent was all but forced upon the Papacy by
the demands of the principal Catholic states of Europe,
and by the religious and political necessities of the time.

It was convened for the purposes of endeavouring to secure

the return of the Lutherans, Calvinists, and other revolted

bodies to the Roman Church, and of applying stringent
measures of reform to amend the numerous practical
abuses and scandals which had mainly caused the revolt.

And, while it failed conspicuously in the former of these

objects, it did achieve a certain degree of success in the

latter, by a variety of disciplinary enactments covering a

large range of subjects, and was followed, in point of fact,

by a marked improvement in clerical morals and diligence.
The Vatican Council, contrariwise, originated with the

Papacy alone, and was neither demanded nor desired by
Roman Catholic Christendom. Its object was confined to

securing the triumph of the hyper-Ultramontane school

within the Roman obedience by establishing papal auto

cracy as divine and infallible
;
and it made no attempt

whatever beyond a sterile discussion, not published in its

Acts, to deal with any of the abuses and scandals which
had either survived the Tridentine reforms or had sprung

up since. While the Council of Trent did much to repair
the damage done to the personal authority of the popes

by the incidents of the &quot;

great schism &quot; and the character of

the pontiffs who sat during the close of the 15th and the

beginning of the 16th century, it left several questions

concerning the source and extent of papal authority un

decided, which proved a fruitful cause of debate between
the Gallican and Ultramontane schools of theology, the

former minimizing the papal claims as far as is compatible
with acceptance of the tenet of the Petrine privilege, and

viewing the Papacy as a constitutional monarchy under
strict limitations, the latter holding it to be an autocracy

resting on a divine charter, and incapable of restraint on
the part of its subjects. But the French Revolution, by
breaking up the old Gallican Church, led to the substitu

tion of a largely Ultramontane episcopate in France under
the concordat between Pius VII. and Napoleon I., and

thereby to the permanent declension of the moderate

school, while, on the other hand, a variety of causes brought

the Jesuits, recalled into corporate existence by the same
Pius VII. in 1814, after forty years suppression, again
into the same position of chief influence in the Latin

Church which they had occupied in the heyday of the

counter-Reformation. They have always held steadily to

the military ideas of their founder, and have therefore

unceasingly striven to centralize and concentrate ecclesi

astical authority, to remove constitutional limitations upon
its exercise, and to make it prompt, unfaltering, and
trenchant in action. Clearly, if the Papacy could be con

verted into an absolute monarchy, this end would be

attained at a single stroke, because the mere fiat of the

supreme pontiff would thenceforward suffice as warrant

for all ecclesiastical action, thus dispensing with cumbrous
and dilatory machinery of every kind

;
and his delegated

authority would enable any person wielding it to act with

similar efficacy and despatch.
With the accession of Pius IX. to the papal chair in

1846 a favourable opportunity for carrying out this pro

gramme presented itself, for, weak in character and wholly
unversed in theological learning, while strongly holding
the very highest views of his own prerogatives and eagerly

receptive of everything which tended to exalt them further,

he was exactly the instrument suited for its execution.

Two experiments, to test at once how far he was prepared
to go, and how far Latin Christendom was prepared to

submit in the matter of decrees on faith and morals issuing
from himself singly, with no previous conciliar examina
tion or decision, were tried in 1854 by the promulgation
of the tenet of the Immaculate Conception and in 1864 by
that of the Syllabus of Errors. The former of these met
with little resistance, the latter with none, and it was
therefore judged safe to proceed with the bolder and more

far-reaching scheme which they but foreshadowed. Its

success appeared to be almost a foregone conclusion
; for,

not only could a compact and docile Italian majority be

as surely reckoned on as it was at Trent, but the far larger
number of Roman Catholic bishops all over the world had
been virtually appointed by Pius IX. during his long

pontificate, and that exclusively from the Ultramontane

school. Nevertheless there was still a minority important

enough to make some caution desirable in the earlier stages
of the preliminaries, and the proposal to hold an ecumeni
cal council was first laid privately before the congregation
of rites by the pope himself in December 1864, con

temporaneously with the issue of the Syllabus, and im

mediately afterwards before all the cardinals then at Rome,
who were desired to give their opinions as to the oppor
tuneness of convoking the council at all and as to the

subjects it should discuss if convoked. Nineteen cardinals

approved the proposal; two opposed it; and one remained

neutral. In March 1865 a congregation of direction was
formed to take further steps towards the desired end, and

private communications were made to various bishops and
to the nuncios at the different courts, who were asked to

send competent theologians to take part in the preliminary

congregations. Some communications were also made

privately in 1866 to bishops of the Oriental rite. The
first directly public intimation of the approaching council

was made in June 1867, through a circular letter of

Cardinal Caterini to the 500 bishops present in Rome at

the 18th centenary festival of the martyrdom of St Peter

and St Paul, inviting their reply to a schedule of inquiries.

In September 1868 an invitation to attend was despatched
to the Oriental bishops not in communion with Rome,
and also to

&quot; Protestants and non-Catholics.&quot; But, as it

was intended that no Oriental prelate should be admitted

to a seat in the council till he had first made profession
of the Roman Catholic system in its entirety, and as Pro

testants were merely to be referred to &quot;experienced men&quot;
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to convince them of their errors, the insincere invitation

met with no acceptance whatever. The bull of convoca

tion was promulged on 29th June 1869, appointing 8th

December 1869 as the day of meeting. A few days before

this latter date, 27th November, Pius IX. issued the

brief Multiplices inter, prescribing the mode of conciliar

procedure and effectually fettering the council from the

outset, so that it had never even the shadow of freedom
which ostensibly was allowed to the Tridentine synod. This

brief consists of a preamble and ten chapters, containing,

amongst much else, the following provisions. Any member

desiring to bring forward a proposal had to deliver it

privately in writing to a special committee named by the

pope (of which there were six for various departments),
and it should contain nothing foreign to the traditions of

the Roman Church. Unless the committee passed it, no
further action could be taken upon it. Strict secrecy as

to the proceedings of the council, and even as to the

opinions of particular members, was to be observed towards
all outsiders. All new decrees and canons were to be

discussed in preliminary congregations before the public

sessions, drafts being supplied some days previously, and
those who desired to speak to the questions were obliged
to give notice at least a day beforehand. Priority of

speech was secured for these
;

if others desired to speak
afterwards they had to obtain the permission of the presi

dents, all of whom were cardinals of the court party. If

little or no debate arose, the draft decrees were to be

officially formulated
;

if there were division of opinion,
the question should be referred to the sub-committee

(deputatio) corresponding to each congregation s subject of

discussion, which should decide the matter if no further

difficulty were raised. All the officers of the council were
named directly by the pope, and in no case elected by
the council itself, which was thus deprived of several

conciliar rights held previously to be inherent and in

defeasible, and which had been exercised even at Trent.

The assemblage of the council was looked on with little

favour by a large part of the Roman Catholic world, and
in particular two German documents attested the alarm it

aroused. In April 1869 Prince Hohenlohe, Bavarian

foreign minister, sent a circular letter to the European
courts, warning them of the political dangers likely to

ensue
;
and most of the German bishops, assembled at

Fulda in September of that year, sent an address to the

pope, anxiously deprecating the definition of papal infalli

bility which had been recommended in the Civilta

Cattolica of 6th February 1869, to be made by the sum

mary process of acclamation. This proposal drew forth

two able books in opposition to the dogma, one which

appeared anonymously (Janus) in Germany, and Du Concile

General et de la Paix Reliyieuse, by Maret, bishop of Sura
and dean of theology at the Sorbonne, published in France;
but they did not delay the measures being taken for its

declaration.

The council assembled punctually on the appointed day,
8th December 1869, and owing to the modern facilities

of intercommunication it was by far the largest gathering
of the kind in history, no fewer than 749 bishops, cardinals,

abbots, and generals of orders being present, a number
afterwards increased to 764, and including nearly three-

fourths of the whole Roman Catholic episcopate. Of these

it has been estimated that the minority opposed to the

infallibility dogma amounted to at least 160, while in the

majority were reckoned 53 bishops i)i
partil&amp;gt;us, who, as

having no real dioceses, and being thus unable to attest

the historical belief of their flocks, had properly no right
of suffrage upon dogmatic questions in a council, such
attestation being the one function dischargeable by bishops
assembled in synod when considering articles of belief.

To these are to be added about 125 bishops of sees too

modern to have any ancient tradition to attest, such as

those in North and South America, Australasia, and

Oceania, who were thus for conciliar purposes on the same

footing of incompetence to speak for any one save them
selves. And, besides these two large groups, there was a

third, consisting of about 90 missionary bishops entirely
under the control of the Propaganda, and thus not free

agents, while their sees were in most cases of very recent

origin, so that they also could allege only their personal

opinion, having no ancient records to attest. By far the

larger number in these groups were on the side of the
court majority. The Italian bishops, numbering about
1 70, and the Spanish, 40 in number, were also infallibilists

almost to a man, but included scarcely one theologian in

their ranks. And no fewer than 300 of this majority
were the personal guests of Pius IX., lodged, boarded, and
maintained at his cost, and thus openly retained to do his

bidding. The minority consisted chiefly of the German
and Austrian bishops, a considerable section of Hungarian,
French, and North-American prelates, and many of those

Orientals of the Latin Church who occupied dioceses other

than mere titular and paper ones. But this minority,

though composed mainly of natives of the most highly
educated and intellectual countries, and containing almost

every bishop of note for ability and theological learning,
was by no means so compact and united as were the

bishops of the majority ;
and there wras not even full agree

ment amongst its members as to the grounds for opposing
the new dogma, many going no further than its inoppor-
tuneness, but not entertaining deeper objections to it.

Thus, even apart from its numerical inferiority, the oppo
sition was at a disadvantage in face of the curialists, and
lost not a few members to them during the progress of

the council. Not only were the efforts to obtain freedom
from the fetters of the brief Multiplices inter vain, but
no member of the opposition could secure a place on any
of the commissions or sub -committees, which consisted

exclusively of infallibilists.

The matter of most importance in the first congrega
tion, which was held on 10th December 1869, was the

publication of a bull, decreeing that, if the pope should

die during the council, it should at once be prorogued
and take no part in the election of a pontiff, which
was to be restricted to the college of cardinals. The
session which followed was little more than formal

;
but

two steps towards bringing about the intended result were
taken before the next time of assembling. The &quot; theo

logians
&quot; were forbidden to attend any meetings of the

bishops, or even to meet among themselves to discuss any
conciliar matters, being restricted each to private confer

ence with the particular bishop to whose person he was
attached

;
and various petitions for the definition of the

new dogma were drawn up and signed, one being the

result of a letter to the bishops of the council, issued by
Archbishop Manning and the conductors of the Civilta

Cattolica, and signed by some hundreds, another from the

Italian prelates, a third from those of the Franciscan order,
and a fourth from the Uniat Armenians, besides several of

less note. The opposition issued a counter-memorial with
135 signatures ; but, as it is therein admitted that papal
decrees ex cathedra on faith and morals are irreversible,
even without the consent of the church being known in

any way, and that true obedience to every decree of the

see of Rome is due by all Christians, no weight could attach

to it as a serious plea for rejecting, or even delaying, the

definition. The second session (6th January 1870) was
also formal only, so far as the direct transaction of business

was concerned
;
but by the adoption of a measure causing

all the members present to recite the creed of Pius IV.,.
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containing a clause professing obedience to the pope (this
clause being omitted by the pope himself), and then to

renew the episcopal oath of feudal submission to the

Papacy, powerful pressure was brought to bear upon the

weaker of the opposition, who were thus reminded how
far they had pledged themselves already, and how un
reasonable it therefore was to haggle about taking but

one step in advance on the self-same road. The time

between the second and third sessions was mainly occupied
in preparing the drafts (schemata] of constitutions on the

faith and on the church, and also with discussions of

sundry disciplinary measures (notably as regards clerical

immorality) and the preparation of a new catechism
;
but

none of these last were proceeded with. By the pope s

direct command the cardinal -presidents of the congrega
tions issued, on 20th February 1870, rules to check long
debates, which drew yet tighter than before the cords that

deprived the council of all freedom. Speakers were confined

to touching upon such clauses only of any amendment as

they had given previous notice of meaning to discuss,
and were not allowed to take part otherwise in a debate,
while the closure could be applied by the presidents at

the demand of any ten members. This latter drastic

measure drew out a protest from more than one hundred

bishops, who urged that it was destructive of conciliar

liberty (already much hampered by the noisy attempts of the

infallibilists to stifle free discussion), and that the steps being
taken disregarded the note of moral unanimity which should

mark the decisions of a general council, thereby exposing
the council itself to hostile criticism and even rejection.

They pointed out several other serious faults in the new
rules, but could obtain no modification of them. The
constitution on the faith (usually cited now as Dei Filius),

however, a long and far from clearly worded document,
directed chiefly against modern rationalism, and enforced

by 18 canons of anathema, was completed ;
it passed the

congregation without difficulty, was signed by all the 667
members present, and was published in the third session,
24th April 1870, with papal confirmation, or rather in the

unprecedented form of a proclamation by the pope singly,
&quot;the sacred council approving,&quot; an innovation which was
intended to mark it as solely his act, and to settle in this

summary manner the long-standing controversy as to the

relative superiority of popes and councils. There were

few, however, even of the opposition, who cared to contest

such a point, and there was nothing of a contentious nature,
as regards the two parties in the council, in the constitution

itself, so that no debate was raised upon it.

The real struggle was yet to come, namely, over the
constitution on the church, into which the new dogma was
to be introduced. This constitution (now usually cited as

Pastor jEternus) asserted the following propositions : (1)
that a proper primacy of jurisdiction over the whole church
was conferred upon St Peter directly and singly, and not

mediately through any delegation to him, as chief minister

in the church, of a primacy held by the church corporately ;

(2) that this Petrine primacy vests by divine institution

and right in the line of Roman pontiffs ; (3) that the pope s

jurisdiction is immediate in all churches i.e., he is the

universal ordinary, the actual bishop of every see (all other

bishops being merely his curates and deputies), and is not
a remote or merely appellate authority so that in questions
not of faith and morals alone, but of discipline and govern
ment also, all the faithful, of whatever rite or dignity,
both pastors and laity, are bound, individually and collect

ively, to submit themselves thereto
; (4) that it is unlaw

ful to appeal from the judgments of the Roman pontiffs to

an oecumenical council, as though to a higher authority ;

and (5) that the Roman pontiff, when he speaks ex cathedra,
and defines a doctrine of faith or morals to be held by the

universal church, is infallible, and such definitions are

accordingly irreformable of themselves, and not from the

consent of the church. This document was voted upon in

the congregation of 13th July 1870, consisting of 671
members. Of these 451 voted in the affirmative; 88 voted

against it
;
62 voted placet jujcta modum, meaning that

they would accept it if it were seriously modified
;
and 70

did not vote at all. By the canonical theory of councils

such a division of opinion as this voided the decision of

the majority, and made it null. For, while a bare majority
in a council suffices to pass a mere disciplinary canon,

being a variable matter, contrariwise, to enact a dogmatic
decree requires practical unanimity, since nothing can be

imposed as of faith for which the two attesting notes of

universal prevalence and historical continuity cannot be

adduced. And, as the dissent of any appreciable number
of members denotes that they do not know it as the local

tradition of their several dioceses, it thereby destroys the

claim to these notes. Not only so
;
but in view of the

character in which bishops appear at councils, as represent

ing their laity, it is clear that the size and population of

their several dioceses have to be taken into account when

estimating the weight attaching to their individual testi

mony as to the reception of any dogma within their juris
dictions. Tried by this standard, the opposition was very
much more important than its muster-roll seems to indicate,
for it included the bishops from many of the most populous
Roman Catholic dioceses, such as the archbishops of Paris,
with 2,000,000 Catholics, Breslau with 1,700,000, Cologne
with 1,400,000, Vienna with about the same number,
and Cambrai with 1,300,000; whereas 62 bishops of the

Papal States, for example, represented no more than

700,000 altogether, apart from the hundred and more

titulars, who had no flocks at all. This matter may be

summed up thus : every vote cast for the new dogma stood

for 142,570 lay folks
;
but every vote cast against it stood

for 492,520. Nor is this all : a council claiming to be

oecumenical must speak with the consent of both East and
West. But, even if the very large concession be made that

the Uniat churches in communion with Rome are in truth

the lawful representatives of the ancient Oriental Church,
the fact remains that the number and rank of the Orientals

in the minority was such as to make the vote at best only a

Latin one. The Melchite and Syrian patriarchs of Antioch,
the Chaldee patriarch of Babylon, the Melchite archbishop of

Tyre, the Maronite archbishops of Tyre and Siclon, of Bey-
rout, and of Aleppo, with several others, were in one or other

of the three groups of dissentients, and thus nullified the

Eastern suffrages in the majority. Immediately after this

preliminary voting nearly all the bishops of the minority

abruptly quitted Rome, after previously lodging a protest

against the proceedings. Their flight was prompted by
fears for their personal safety. They were given to under
stand that each of them would have two papers tendered

to him for his signature in the ensuing session, one being
a profession of adhesion to the infallibility dogma, the other

a resignation of his diocese in case he refused such

adhesion. And they had good reason to think that the

pope, who had declared that he meant to lie proclaimed
infallible

&quot; without limitation
&quot;

(senza condizione), and had
shown open enmity to more than one of their number,
would employ direct coercion in the event of continued

resistance, bringing his temporal power as sovereign of

Rome to bear on the rebels within his territory. Accord

ingly, when the public session was held on 18th July
1870, while 535 bishops voted for the constitution Pastor

^Etermis, only two, those of Ajaccio and of Little Rock,
remained to utter their

&quot;non-placet.&quot;
The pope thereupon

confirmed the decree, and the proceedings virtually ended.

By one of the most singular of historical coincidences,
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on that very day Napoleon III. proclaimed war against

Prussia, and entered on that great conflict amongst the

immediate results of which were the overthrow of the

temporal power of the Papacy and the occupation of

Kome by the troops of the king of Italy in two months
time from the last meeting of the council. It was formally

prorogued by Pius IX. on 20th October, and is thus

technically still in existence
;
but the prorogation is a

virtual dissolution.

The opposition collapsed everywhere after the promulgation of

the decree, as even the German bishops, who had been the main

stay of the minority, consented to publish it in their dioceses.

Tliis led to the genesis of the Old Catholic communion (see OLD
CATHOLICS) as a refuge for such as were conscientiously unable to

accept the new dogma, but equally unwilling to join any of the

Protestant societies. But submission to the dogma is not identical

with belief in it, at any rate in the sense wherein Pius IX. under
stood it and meant it to be received. The majority had, indeed,
achieved their

&quot;

triumph over history &quot;: they had done what warn

ing voices had declared beforehand to be their purpose annihilated

the independence of the episcopate, abrogated the teaching and

attesting functions of the dispersive church, and contracted the

Roman Catholic creed into the single article of belief in the pope,
lint they had failed in three matters essential to the ultimate

success of their plans. They had not even seemed to make any
reply, save that of their superior voting strength in the council, to

the destructive criticism which had established the falsehood and

novelty of the infallibility dogma ; they were not able to pass it so

as to be canonically or theologically binding ;
and they could not

secure its unqualified acceptance in its original form. Instead of

terminating all controversy, the new dogma (as might have been

anticipated by any one familiar either with the laws of the human
intellect or the facts of ecclesiastical history) at once became itself

a topic of debate, receiving contradictory interpretations, partly
due to its vague and clumsy wording, and partly the expression of

competing opinions, ranging from the widest to the narrowest view
of its scope and force. The &quot;senza condiziono

&quot;

of Pius IX. proved
hopelessly unworkable, and it was soon found necessary to modify
the decree so as to make it a not intolerable burden for intelligent
consciences. Accordingly, Bishop Fessler of St Polten, secretary-

general of the council, published in 1871, with a brief of approbation
from the pope, his treatise Die wahre uiulfalsche Unfehlbarkcit dcr

J cijtste, soon reproduced in French and English, which provides
that &quot;

juxta modum
&quot;

limitation vainly sought from the tyrannical

majority in the council itself. Ostensibly a reply to an anti-infalli-

bilist work by the learned canonist Aron Schulte, it is in fact a
studious minimizing of the incidence of the dogma, arguing that

the occasions when the attribute of papal infallibility has been

actually exercised and formulated in ex cathedra decrees have been,
and must continue to be, of extremely rare occurrence, and further

attenuating the dogma itself, so as to approach in some measure
the old Gallican view of the pope s constitutional and limited

authority as official spokesman of the church. In England, where
the evidence collected by Pitt in the 18th century, and by the
earl of Liverpool in the 19th, when aiming at the abolition of the

penal laws, on the opinions held by Roman Catholic theologians
as to the prerogatives and attributes of the popes, made their general

repudiation of papal infallibility familiarly known, the question
was even more trenchantly dealt with. For Dr Newman, who had

anxiously deprecated the coming definition, speaking of it in a

letter to Bishop Ullathorne as a &quot;

great calamity,&quot; wantonly forced

on by &quot;an aggressive, insolent faction,&quot; explained the manner of

his own belief and acceptance of it in a letter to the duke of

Norfolk, and that in terms which to less subtle (and, it may be,
more practical) intellects are indistinguishable from disbelief and

rejection. Not only does he limit the attribute itself, and the

occasions of its exercise, within much straiter bounds than those
set by Fessler, but he specifies a number of cases wherein he
would disobey a papal mandate, and, after saying that each such
mandate must be decided on its own merits, adds : &quot;I should look
to see what theologians could do for me, what the bishops and

clergy around me, what my confessor, what friends whom I revered
;

and if, after all, I could not take their view of the matter, then I

must rule myself by my own judgment and my own conscience.&quot;

That this deliverance is in effect a complete evacuation of the

dogma will appear at once by supposing cognate language to be used
in the civil sphere by the subject of an absolute temporal sovereign
when defining the limits of his allegiance. But the subsequent eleva
tion of its author to the cardinalate proves that his view is regarded
as fairly tenable in the Roman Church, and the infallibility dogma
is thus, for the present at least, dismissed from the domain of

practical action to that of speculative theory.
The bibliography of the Vatican Council is very copious, but the following

works will suffice for most students to consult: Cecconi, Storia del Concilia

Vaticu.no, Rome, 1873 ;
J. Friedrich, Geschichte des vatikanischen Konzils, Bonn,

1877-87; Id., Taftebuch, wahrend des vaticanischen Concils gefiihrt, Xordlin-

gen, 1873; Id., Docnmenta ad Illustrandum Concilium Vaticanum, Nordlin-

gen, 1873 ; Quirinus, Romische Briefe torn Concil 1870 (also an English version) ;

Pomponio Leto, Otto Mesi a Roma durante il Concilia Vaticano, Florence, 1873

(also an English version); Michelis, Kiirze Geschichte des vaticanischen Concils,

Constance, 1875 ; Friedberg, Sammlungder Alctenstiicke zum ersten vaticanischen

Concil, Tubingen, 1872 ; Froniniann, Geschichte. ttnd Kritik des vaticanischen

Concils, Gotha, 1872 ;
Pius IX., Discorsi del Sommo Pontefice Pio IX. pronunziati

in Vaticano, Rome, 1872-73 ; Frond, Actes et Histoire du Concile OEewmtnique de

Rome, Paris, 1870-73, 8 vols. folio; Arthur, The Pope, the Kings, and the Pensile,

Belfast, 1877. (R. F. L.)

VATTEL, EMEU DE (1714-1767), an eminent jurist,

was the son of a Protestant minister, and was born at

Couvet, in the principality of Neuchatel, on 25th August
1714. He studied at Basel and Geneva. During his early

years his favourite pursuit was philosophy ; and, having
carefully examined the works of Leibnitz and Wolf, he

published in 1741 a defence of Leibnitz s system against
Crousaz. In the same year Vattel, who was born a subject
of the king of Prussia, repaired to Berlin in the hope of

obtaining some public employment from Frederick II., but

was disappointed in his expectation. Two years later he

proceeded to Dresden, where he experienced a very favour

able reception from Count Briihl, the minister of Saxony.
In 1746 he obtained from the elector, Augustus III., the

title of councillor of embassy, accompanied with a pension,
and was sent to Bern in the capacity of the elector s

minister. His diplomatic functions did not occupy his

whole time and much of his leisure was devoted to litera

ture and jurisprudence. Among other works he published
Loisirs Philosophiques (1747) and Melanges de Litterature,
de Morale, et de Politique (1757). But his reputation

chiefly rests on his Droit des Gens, ou Princes de la Loi
Naturelle appliques a la Conduite et aux Affaires des

Nations et des Souverains (Neuchatel, 1758). During the

same year he was recalled from Switzerland, to be employed
in the cabinet of Dresden, and was soon afterwards

honoured with the title of privy councillor. His labours

now became so intense as to exhaust his strength, and his

health broke down. After a period of rest he returned to

Dresden in 1766
;
but his renewed exertions soon produced

a relapse, and he made another excursion to Neuchatel,
where he died on 20th December 1767. His last work
was entitled Questions de Droit Naturel, ou Observations

sur le Traite du Droit de la Nature, par Wolf (Bern, 1762).
Vattel s Droit des Gens, which is founded on the works of Wolf,

had in its day a great success, in truth, greater than it deserved.

His principal and only merit consists in his having rendered the
ideas of that author accessible to the political and diplomatic
world. The Droit des Gens passed through many editions, and
was translated into various languages (English in 1760).

VAUBAN, SEBASTIEN LE PKESTRE DE (1633-1707),
marshal of France, was born in the neighbourhood of

Saulieu in Burgundy (now in the department of Cote-d Or)
on 15th May 1633. At an early age he was left an orphan
in very poor circumstances, and his boyhood and youth
were spent among the peasantry of his native place, thus

enabling him to gain that sympathetic insight into the

condition of the agricultural classes which he afterwards

showed in his economic writings. He owed his early
education and his first instruction in the rudiments of

mathematics and surveying to a friendly cure, who had
taken an interest in him and discerned his abilities. At
the age of seventeen he joined the Spanish troops under

the prince of Conde, but after about a year s campaigning
was taken prisoner by the French. He then became known
to Mazarin, who treated him with kindness and enlisted

him in the service of the king. In 1653 he first earned

repute as an engineer by the share he had in the capture
of Sainte-Menehould, and after further distinction at

Stenay and Clermont he was given a lieutenancy and re

ceived in 1655 his commission as an &quot;ingenieur du roi.&quot; Be
tween that year and the peace of 1659 he took part in

numerous successful sieges especially those of Graveline.s,

Ypres, and Oudenarde. After the cession of Dunkirk, Fort

XXIV. --15
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Louis, and Mardyke in 1662 lie had charge of the work of

fortifying them as frontier towns. On the renewal of war in

1667 he saw much service in Flanders, and gained special

distinction in the siege of Lille, of which town he ultimately

became governor, the king making him a lieutenant in the

guards and bestowing on him a pension. The originality

and success of his methods were now fully recognized, and in

1669 he drew up, at the instance of Louvois, his first exposi

tion of the theory of fortification (Memoire pour Servir d
Instruction dans la Conduite des Sieges), which was after

wards published at Leyden (1740). In 1673 Vauban ac

companied Louis XIV. on his Dutch campaign, and directed

the more important sieges, afterwards superintending the

demolition or reconstruction of the captured places. In the

following year his principal achievement was the capture of

Maestricht, and in 1677 he had the chief credit for the fall

of Valenciennes and Cambrai. In the latter year he was

appointed commissary-general of fortifications in succession

to Clerville, and thus gained an opportunity, which in the

folloAving year he diligently used, for practically reconstruct

ing the entire land-defences of France. In the short war of

1683-84 he gained further distinction by the fall of Luxem

bourg, and during the campaign of 1691-92 the names of

Mons and Namur were added to the long list of his successes.

In 1686 Vauban had the courage to make a representation
to the king in favour of the republication of the Edict of

Nantes
;
and about 1697 he wrote his almost equally bold

Projet dune Dixme Royale, which, however, was not pub
lished until 1707 (see POLITICAL ECONOMY, vol. xix. p. 359).

In 1693 he was made a grand cross of the order of St

Louis, and in 1703 marshal of France. The close of his

life, which was saddened by the consciousness of waning
influence and failing health, he devoted largely to the

arrangement of the voluminous manuscripts (Mes Oisivetes}

which contained his reflexions on such subjects as the art

of war, administration and finance, agriculture, commerce,
and the like. He died at Paris on 30th March 1707.

For Vauban s work as a military engineer, see FORTIFICATION (vol.

ix. pp. 441-446). The Oisivetes long remained unpublished, and of

the twelve manuscript volumes containing them several seem to

have been hopelessly lost
;
the fragmentary remains were published

in three volumes at Paris in 1841-43. The Traite de I Attaque dcs

Places, written in 1703, and that De la Defense des Places, written

a few months before his death, were published together in 1737.

Among the subjects in which Vauban took a lively interest, and
on which he wrote memoirs, may be mentioned the fortification of

Paris, the inland navigation of France, its army organization, espe

cially in the artillery service, and the limits of ecclesiastical power
in temporal matters. The introduction of the socket-bayonet into

the French army is usually ascribed to Vauban.

VAUCLUSE, a department of France, formed in 1793

out of the county of Venaissin (695 square miles), the

principality of Orange (62| square miles), and a part of

Provence (515^- square miles), lies between 43 39 and 44

26 N. lat. and 4 38 and 5 45 E. long., is bounded by
Drome on the N., Basses-Alpes on the E., Bouches-du-

Ilhone (from which it is separated by the Durance) on the

S., and Gard and Ardeche (from which it is separated by
the Rhone) on the W. It has also an enclave, the canton

of Valreas, in the department of Drome. The western

third of Vaucluse belongs to the Rhone valley, and con

sists of the rich and fertile plains of Orange, Carpentras,
and Cavaillon. To the east, with a general west-south

west direction and parallel to one another, are the steep
barren ranges of Ventoux, Vaucluse, and Luberon, consist

ing of limestones and sandstones. The first -mentioned,
which is the most northerly, has a maximum elevation of

6273 feet; the culminating peak, on which is a meteoro

logical observatory, is isolated and majestic. The Vaucluse

chain does not rise above 4075 feet. The most southerly

range, that of Luberon (3691 feet), is rich in paheonto-

logical remains of extant mammals (the lion, gazelle, wild

boar, etc.).
The Rhone is joined on the left by the Aygues,

the Sorgue (rising in Petrarch s celebrated fountain of

A
T

aucluse, which has given its name to the department),
and the impetuous Durance. The Sorgue has an import
ant tributary in the Ouveze and the Durance in the

Coulon (or Calavon). These and other streams feed

numerous irrigation canals; their channels are sometimes

quite dry in summer. The climate is that of the Mediter

ranean region. The valley of the Rhone suffers from the

mistral (see vol. ix. p. 507) ;
but the other valleys are

sheltered by the mountains, and produce the oleander,

pomegranate, olive, jujube, fig, and other southern trees

and shrubs. The mean annual temperature is 55 Fahr.

at Orange and 58 at Avignon ;
the extremes of tempera

ture are 5 and 105 Fahr. Snow is rare. The south wind,
which is frequent in summer, brings rain. The average
annual rainfall is 29 inches in the hill region and 22 in

the plains.
Of the total area of 881,610 acres 679,737 are cultivated, cereals

occupying 232, 250 acres, market and other gardens 41,085, meadows,
pastures, and orchards 89,950, industrial vegetable products 18,993,
summer fallows 58,489, vines 24,699, and woods and forests 197,049.
The live stock in 1880 included 11,412 horses, 16,602 mules, 4410

asses, 2079 head of cattle, 46,406 pigs, 11,660 goats, and 165,040
shee-p of native and 6983 of improved breed. There were 11,701
beehives (104 tons of honey and 23 tons of wax). Amongst wild
animals the otter and beaver occur along the bank of the Rhone.
The crops in 1884 were returned as follows 2, 151,385 bushels of

wheat, 7309 of meslin, 39,476 of rye, 60,208 of barley, 1677 of

buckwheat, 17,162 of maize, 240,850 of millet, 445,920 of oats,

4,247,600 of potatoes, 21,680 tons of beetroot, and 197 tons of

tobacco. In 1880 early vegetables were produced to the value of

384,940, and stone fruit to the value of 13,341. The olive crop
amounted to 233,928 bushels (622 tons 17 cwts. of oil). In 1884

4,779,236 gallons of wine were obtained (average for preceding ten

years 2,562,384 gallons). In the same year 766 tons of silk cocoons
were produced. The phylloxera has reduced the area of the vine

yards from 79,000 to 13,000 or 14,000 acres
;
American vines are

now being introduced. The culture of madder and the mulberry is

diminishing, while the Chinese grass-cloth plant, beetroot, sorghum,
and millet are grown in increasing quantities. The truffle markets
of Carpentras and Apt are important. Lignite and coal (11,382
tons in 1882), iron, and sulphur are mined

;
rich deposits of plaster,

stone, clay, and ochre are worked
;
and there is a large variety of

mineral springs. The chief industrial establishments are manu
factories of madder dye, silk-mills (4295 workmen), silk-spinning
factories (3365 spindles and 411 workmen), oil-mills, flour-mills,

paper-mills (1047 workmen and 2700 tons of paper in 1880),

wool-spinning factories (2645 spindles and 369 workmen), confec

tionery establishments, manufactories of pottery, earthenware,
bricks, mosaics, tinned provisions, chemicals, candles, soap (2500
tons in 1880), and hats, breweries, puddling works, iron and copper
foundries, cabinet workshops, blast furnaces, saw-mills, edge-tool

workshops, and nursery gardens. Coarse cloth, carpets, blankets,
and ready-made clothes are also produced. Vaucluse has 135 miles
of railway, 97 of national roads, and 2380 of other roads. The

population increased by 74,670 between 1801 and 1865, but
from that date to 1886 it diminished by 24,304, owing to the decay
of the madder and wine industries. In 1881 the department had
244,149 inhabitants, and in 1886 241,787. Vaucluse forms the

archiepiscopal diocese of Avignon, has its court of appeal at Nimes,
and belongs to the Marseilles army corps. It is divided into 4

aiTondissements (Avignon, chef-lieu of the department, with

35,355 inhabitants in 1886
; Apt, 4293

; Carpentras, 8563
;
and

Orange, 6904), 22 cantons, and 150 communes. Cavaillon (5164
inhabitants) is famous for its early vegetables and its fruit.

Vaison (1988 inhabitants) is rich in Roman remains, and possesses
an interesting cathedral and a ruined castle of the counts of

Toulouse.

VAUD (Germ. Waadt], a canton of Switzerland, ranking
as nineteenth in the Confederation, takes its name either

from the German Wald (a wood) or, more probably, from

Wdlsch, the term applied by Teutonic to non-Teutonic

tribes. It is of very irregular shape, as it owes its exist

ence solely to historical causes. Roughly speaking, it

includes the whole north shore of the Lake of Geneva.
It stretches on the south-east as far as St Maurice and
takes in Chateau d Oex, while to the north-west the Jura
and the Lake of Neuchatel are its boundaries. The dis

trict of Avenches (entirely surrounded by the canton of
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Freiburg) and a long narrow tongue running up to Payerne
are also within its boundaries. The total area is 1244 3

square miles, larger than that of any other Swiss canton

except Graubiinden (Orisons), Bern, and Valais. Of this

total 1053 -

6 square miles are classed as productive, forests

occupying 282 and vines 24 8 square miles. This is a

larger extent under vines than in any other canton save

Tessin (Ticino), and more than one-fifth of the total wine

growing districts in the whole Confederation. Of the un

productive portion lakes occupy 164 1 and glaciers 4 3

square miles, while towns and buildings cover 5 7. The

highest point is the Diablerets (10,667 feet) in the south

east corner. The population in 1880 amounted to 238,730

(an increase of 7030 since 1870), a larger number than

in any other canton except Bern and Zurich. Of these

212,164 are French-speaking, 21,692 German -speaking

(many persons from the German-speaking cantons coming
thither to learn French), and 2518 Italian-speaking. In

religion 219,427 are Protestants (Calvinists), divided be

tween the &quot;national church&quot; (19 20) and the &quot;free church&quot;

(1 20). The capital is Lausanne (30,179 inhabitants, or

with the surrounding districts 37,427), which since 1874
has been the seat of the federal tribunal. It is the largest
town in the Confederation after Zurich, Basel, Geneva,
and Bern. Other important places are Vevay (7820 in

habitants) and Yverdon (5968).

Agriculture is the main occupation of the people ;
the land is

much subdivided and very highly cultivated. The vineyards em
ploy 20,000 persons. About one-third of the wine produced is ex

ported, the best-known varieties being Yvorne (white) and Cortaillod

(red). There is not much industry, except that of the watch
makers in the Jura ; and the commerce is comparatively unim

portant. Many foreigners reside in the canton, particularly on the

shores of the Lake of Geneva, from Lausanne to Yilleneuve (as

formerly Gibbon, Voltaire, and Rousseau). Montrenx is a favourite

winter residence, and its growth may be judged of from the fact

that its inhabitants increased from 3211 in 1849 to 4379 in 1860,
6659 in 1870, and 8017 in 1880, the increase being specially marked
since the opening of the railway in 1861. The railways are 168

miles in length, besides a &quot;

ligne regionale&quot; on the high road from
Lausanne to Echallens, and the cable railways from Lausanne to

Ouchy and from Territet to Glion. In educational matters the

canton holds a high place. The academy of Lausanne dates from

1537 ;
and there are a very large number of schools and educational

establishments at Merges, Lausanne, Vevay, and elsewhere. Pesta-

lozzi s celebrated institution nourished at Yverdon from 1805 to

1825. Among the remarkable historical spots in the canton are

Avouches (the chief Roman settlement in Helvetia), Granson (scene
of the famous battle in 1476 against Charles the Bold), and the

castle of Chillon (where Bonnivard, the prior of St Victor at Geneva,
was imprisoned from 1531 to 1536 for defending the freedom of

Geneva against the duke of Savoy).

Histon/. The early history of the main part of the territories

comprised in the present canton is identical with that of south-west

Switzerland generally. The Romans conquered (58 B.C.) the Celtic

Helvetii, and so thoroughly colonized the land that it has remained
a Romance-speaking district, despite conquests by the Burgundians
(5th century) and Franks (532) and the incursions of the Saracens

(10th century). It formed part of the empire of Charlemagne, and
of the kingdom of Transjurane Burgundy (888-1032), the memory
of

&quot;good queen Bertha,&quot; wife of King Rudolph II., being still held
in high honour. On the extinction of the house of Zaringen (1218)
the counts of Savoy gradually won the larger part of it, especially
in the days of Peter II., &quot;le petit Charlemagne

&quot;

(died 1268). The

bishop of Lausanne (to which place the see had been transferred

from Aventicum by Marius the Chronicler at the end of the 6th cen

tury), however, still maintained the temporal power given to him in

1011 by the king of Burgundy, and in 1270 became a prince of the

empire. (We must be careful to distinguish between the present
canton of Vaud and the old mediaeval Pays de Vaud : the districts

forming the present canton very nearly correspond to the Pays Rom-
and.

) In the 15th century Bern began to acquire lands to the south
from the dukes of Savoy, and it was out of those conquests that
the canton was formed in 1798.

;
In 1475 she seized Aigle, in 1475-

76 (in concert with Freiburg) Echallens and Granson as well as

Orbe (the latter held of the duchy of Burgundy). Vaud had been

occupied by Bern for a time (1475-76), but the final conquest did
not take place till 1536, when both Savoyard Vaud and the bishopric
of Lausanne were overrun and annexed by Bern (formally ceded in

1564\ who added to them (1555) Chateau d Oex, as her share of

the domains of the debt-laden count of Gruyeres in the division

of the spoil she made with Freiburg. In 1565 the liberties of Vaud
were, by a special treaty, placed under the guarantee of France.
Bern in 1526 sent Farel, a preacher from Dauphine, to carry out the
Reformation at Aigle, and after 1536 the new religion was imposed
by force of arms and the bishop s residence moved to Freiburg
(permanently from 1663). Thus the whole land became Protestant,
save the district of Echallens. Vaud was ruled very harshly by
bailiffs from Bern. In 1588 a plot of some nobles to hand it

over to Savoy was crushed, and in 1723 the enthusiastic idealist

Davel lost his life in an attempt to raise it to the rank of a

canton. Political feeling was therefore much excited by the out
break of the French Revolution, and a Vaudois, F. C. de la Harpe,
an exile and a patriot, persuaded the Directory in Paris to march
on Vaud in virtue of the rights conferred by the treaty of 1565.

The French troops were received enthusiastically, and the
&quot;

Le-
manic republic

&quot; was proclaimed (January 1798), succeeded by the
short-lived Rhodanic republic, till in March 1798 the canton of

Leman was formed as a district of the Helvetic republic. This

corresponded precisely with the present canton minus Avenches
and Payerne, which were restored to it in 1803. The new canton
was thus made up of the Bernese conquests of 1475, 1475-76, 1536,
and 1555. The constitutions of 1803 and 1815 favoured the towns
and wealthy men, so that an agitation went on for a radical change,
which was effected in the constitution of 1831. Originally acting
as a mediator, Vaud finally joined the anti-Jesuit movement
(especially after the Radicals came into power in 1845), opposed
the Sonderbund, and accepted the new federal constitution of 1848,
of which Druey of Vaud was one of the two drafters. From 1839
to 1846 the canton was distracted by religious struggles, owing to

the attempt of the Radicals to turn the church into a simple depart
ment of state, a struggle which ended in the splitting off of the

&quot;free church.&quot; The cantonal feeling in Vaud is very strong, and
was the main cause of the failure of the project of revising the
federal constitution in 1872, though that of 1874 was accepted.
In 1879 Vaud was one of the three cantons which voted (though
in vain) against a grant in aid of the St Gotthard Railway. In
1882 the Radicals obtained a great majority, and in 1885 the con
stitution of 1861 was revised. The Government consists of a

great council (one member to every 300 electors) for legislative and
a council of state of 7 members (chosen by the great council) for

executive purposes. 6000 citizens can compel consideration of any
project by the legislature (&quot;initiative,&quot; first in 1845), and the re

ferendum exists in its &quot;facultative&quot; form, if demanded by 6000

citizens, and also in case of expenditure of over a million francs.

Capital punishment was abolished in 1874. The canton has lately
been passing through serious financial difficulties. In 1862 the
south-west frontier was slightly altered in consequence of a dispute
with France as to the valley of Dappes.
See A. Verdeil, Histoire du Canton de Vaud(2&amp;lt;l ed., 4 vols.), and L. Vullieinin,

Le Canton du Vaud (3d ed., 18S5).

VAUDOIS. See WALDENSES.

VAUGHAN, HENRY (1621-1693), called &quot;the Silurist,&quot;

poet and mystic, was born into an ancient Welsh family
settled at Skethiog-on-Usk, in the parish of Llansaintfraed,

Brecknockshire, in 1621. From 1632 to 1638 he and his

twin brother Thomas were privately educated by the rector

of Llangattock, and then they proceeded to Jesus College,
Oxford. At what time Henry left the university is not

known
;
but it was evidently after he had studied for some

time in London and had been introduced into the society
of men of letters that he printed his first volume, Poems,
with the Tenth Satire of Juvenal Englished (1646). Of this

publication he was afterwards, very needlessly, ashamed.

Vaughan presently became a physician and returned to his

native country, first for a while practising in the town of

Brecon, and then settling down for the remainder of his

life in Skethiog. From this place he sent forth his col

lection of sacred poems, Silex Scintillans, in 1650, of Avhich

a second part appeared in 1655, and the secular poems of

his Olor Iscanus, prepared for the press in 1647, and pub
lished without his consent by his brother Thomas in 1651.

A mystical treatise in prose, The Mount of Olives, followed

in 1652, and then two prose translations, Flores Solitudi-

nis, 1654, and Hermetical Physick, 1655. The world took

little notice of these performances. In 1678 an Oxford
friend collected the miscellaneous verses of Vaughan s

middle life in a volume entitled Thalia Rediviva. Henry
Vaughan died at Skethiog on 23d April 1693, and lies

buried in the churchyard of Llansaintfraed.
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As a poet Yaughan comes latest in the so-called &quot;

metaphysical
&quot;

school of the 17th century. He is the most remote of the disciples

of Donne, and follows him mainly as he saw him reflected in George
Herbert. He analyses his experiences, amatory and sacred, with

excessive ingenuity, striking out, every now and then, through his

extreme intensity of feeling and his close though limited observation

of nature, lines and phrases of marvellous felicity. He is of imagina
tion all compact, and is happiest when he abandons himself most

completely to his vision. His verse is apt to seem crabbed and
untunnble in comparison with that of Crashaw, and even of Herbert

at his best. &quot;The Retreat,&quot; with its Wordsworthian intimations,
&quot;The World,&quot; mainly because of the magnificence of its opening
lines, and &quot;

Beyond the Veil
&quot;

are by far the most popular of

Vaughan s poems and represent him at his best. His passion for

the Usk, and his desire to immortalize that pastoral river, are

pathetically prominent in his writings. His metrical ear was not

tine, and he affected, almost more than Herbert himself, tortured

and tuneless forms of self-invented stanza.

The earlier works of Henry Vaughan, in prose and verse, were collected in a

very limited private edition in four volumes, in 1871, by Dr A. B. Grosart. The
Rev. H. F. Lyte edited the sacred poems alone in 1847, up to which time

Vaughan was practically unknown as a poet.

VAUGHAN, THOMAS (1621-1665), &quot;the Rosicrucian,&quot;

was the twin brother of Henry VAUGHAN (see above).
When Thomas left Oxford he went into the church and

became rector of his native parish Llansaintfraed until

his ejectment, when he settled at Oxford as an alchemist.

He died at Albury on 27th February 1665, poisoned by
the fumes of a cauldron. Under the pseudonym of

Eugenius Philalethes, Thomas Vaughan produced eleven

volumes defending and describing the tenets of the Rosi-

crucians. The titles of these among which are The Man-

Mouse^ 1650; The Second Wash, 1651; The Fame and

Confession of the Fraternity of the Rosy Cross, 1652
;

Aula Lucis, 1652; and Euphrates, 1653 are not more

extraordinary than their style. Henry More the Platonist

engaged in controversy with Thomas Vaughan, deep

calling unto deep in pamphlets.

VAUQUELIN, Louis NICOLAS (1763-1829), French

analytical chemist, was born at Saint-Andre-d Hebertot in

Normandy on 16th May 1763. His parents, although very

poor, sent him to school to fit him for the coveted post of

a gentleman s servant at the chateau. At the age of thirteen

or fourteen Vauquelin went to Rouen as laboratory boy
with an apothecary. He did not remain long there

;
but

his interest in chemistry was fairly aroused, and he began
to make experiments and take notes. His master, finding
him so engaged on one occasion, tore up his note-book and
ordered him to keep to his menial work for the future.

Vauquelin had spirit enough to resent this treatment : he

borrowed six francs from a friend and walked to Paris

to seek his fortune. For a time his prospects were very
dark : after getting and losing two situations he became

ill, was sent to the public hospital, and when convalescent

found himself once more without money or friends. At

length, however, he met a humane apothecary, Cheradame,
who took him in and treated him with kindness. Vauquelin
at once resumed his studies, and devoted every spare minute

to learning. Cheradame introduced him to Fourcroy, who
had himself worked his way up from poverty, and from

this time Vauquelin s fortune was made. Henceforward

he devoted his attention to chemical analysis without in

termission or variety until his death, which occurred at

his birthplace on 14th November 1829. At first his work

appeared as that of his friend and patron, then in their

joint names
;
but in 1790 he commenced to publish on his

own authority, and wrote perhaps more papers than any
other chemist has ever clone. Either together or success

ively Vauquelin held the offices of inspector of mines,

professor at the School of Mines and at the Polytechnic

School, assayer of gold and silver goods, professor of

chemistry in the College of France, member of the Council

of Industry and Commerce, commissioner on the pharmacy
laws, examiner to the Polytechnic School, and, finally, was

successor to Fourcroy himself
;

at this last step all the

other candidates retired in his favour.

Yauquelin s life was uneventful
;
his nature was quiet and retir

ing ;
he never desired to mix with the world

;
and even in the tur

moil of the Revolution his interest centred in the laboratory. He
was emphatically one who lived for his work alone. He never

married. He does not appear to have communicated with his

parents after he became wealthy. The one bright feature in the

somewhat colourless character of his later life was the fact that he

supported Fourcroy s aged sisters after his old friend died.

As an analyst Yauquelin came at the right time. The theory of

chemistry was being built afresh on a basis of experiment ;
all

substances, natural and artificial, were being classified by their com-

positi n
;
and it would be hard to mention any mineral or any

plant or animal or product of life that Vauquelin did not examine.
With Fourcroy he drove the piles on which the first theories in

pure chemistry were founded
;
with Haiiy he put mineralogy on a

satisfactory footing ;
but he himself was neither chemist nor mineral

ogist. Yauquelin s name is associated with 376 papers published
between 1790 and 1833, and, with the exception of one or two criti

cisms and claims for priority, these were all simple records of patient
and laborious analytical operations. He propounded no theories,
was guided by no generalizations, and was troubled by no problems
save those of his methods. Given a substance, he did his best to

find its composition, devising new processes where these seemed

necessary, but this was all. Considering the amount of work he

did, one is surprised that only two new elements are associated with
his name. He detected glucina in beryl when analysing that

mineral for Haiiy, and in a red lead ore from Siberia he discovered

chromium, although, strange to say, eight years elapsed between his

first examination of the ore and his separation of chromic acid. It

is even more extraordinary that he never suspected the existence

of alkaloids in the vegetable and animal juices he was continually

analysing. Cuvier in his doge, argues from this that without the

concurrence of a happy chance the greatest perseverance and the

most admirable patience often miss the mark
;
a more legitimate

inference might be that work carried on &quot;

for work s ignoble sake
&quot;

is fruitless in higher results, and that perseverance apart from a

definite aim can accomplish little.

VAUVENARGUES, Luc DE CLAPIERS, MAIIQUIS DE

(1715-1747), a moralist and miscellaneous writer of con

siderable originality and power, was born at Aix in Provence

on 6th August 1715. His family was poor though noble
;

he was very badly educated
;
and his health was weak. He,

however, entered the army early and served for more than

ten years, taking part in the Italian campaign of 1736,
and in the disastrous expedition to Bohemia six years later

in support of Frederick the Great s designs on Silesia, in

which the French were abandoned by their ally. Vauven-

argues suffered greatly from the hardships of Belle-Isle s

winter retreat, and indeed never recovered from them. He
was also much troubled by his poverty, and in a private
letter written to a very intimate friend he discusses the

possibility of obtaining a loan from a certain rich acquaint
ance by undertaking, first to get his son into his own

regiment, or secondly to marry one of his daughters
within a short time and with only a reasonable dowry.
Nevertheless Vauvenargues was, according to the standard

of that time, a most honourable man. Indeed he seems

to have pushed honour to the point of naivety, if it be

true that, weary of waiting for promotion, he addressed

himself, not to any minister, or, more wisely still, to some

favourite, but to the king himself. This unsophisticated

proceeding had of course no result, and Vauvenargues
threw up his commission, hoping but unsuccessfully
to obtain a post in the diplomatic service. His ill-luck

pursued him : for, having joined his family in Provence,
he fell ill with a bad form of smallpox, which still further

weakened him. This was in 1744. He had, besides the

correspondence above referred to with a certain M. de

Saint Vincens, maintained one, still more interesting and

likewise only recently known, with the celebrated and

eccentric Marquis de Mirabeau, the author of L Ami des

Homines, the father of the great Mirabeau. He had also,

when in garrison at Nancy, begun an exchange of letters

with Voltaire, who had a very high opinion of him, and

this, with his natural inclinations, determined him to
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literature. He published in 1746 an Introduction a la

Connaissance de VEsprit Ilumain, with certain Reflexions
and Maximes appended. He died of lung disease at Paris

on 28th May 1747.

The bulk of Yauvenargues s work is very small, but its interest

is very considerable. In the Introduction, in the Reflexions, and
in the minor fragments it consists, in fact, of detached and some
what desultory thoughts, in the style wherein the 18th century so

much delighted, on questions of moral philosophy and of literary
criticism. Sainte-Beuve has mildly said that as a literary critic

Vauvenargues
&quot; shows inexperience.

&quot;

It would be truer to say that

this part of his work has no value or interest beyond that of curiosity.
He had no knowledge of any language but his own, and his literary
criticism is limited to a repetition in crude form of the stock ideas

of his time. Thus he exaggerates immensely the value of Racine
and Boileau, but depreciates Corneille and even Moliere. It is

almost sufficient to say that he blames Moliere for choosing
&quot; des

sujets si bas,&quot; and shows an entire ignorance of all French litera

ture before the 17th century, and of all other literature whatsoever,

except a certain second-hand acquaintance with the classics. As
a writer he stands far higher. His style is indeed, according to

strict Academic judgment, somewhat incorrect, and when he

attempts rhetorical nourishes (which is not often) they have usually
the artificial and affected character stilted or namby-pamby
which mars so much 18th-century work. His strength, however,
is not really in any way that of a man of letters, but that of a

moralist. Even here he is not superior to the weaknesses of his

time. In his day the anti-religious or anti-Christian movement of

thought was not fully declared, and he did not adopt the complete
pliilosoplie attitude

;
in his letters, at any rate, he poses somewhat

ostentatiously as &quot;neutral&quot; between the religious and the anti-

religious school. In some of his maxims about politics there is also

traceable the hollow and confused jargon about tyrants and liberty
which did so much to bring about, and to embitter when brought
about, the struggles of the Revolution. It is in morals proper, in

the discussion and application of general principles of conduct, that

Yauvenargues shines. No century has ever excelled the 18th in

moral theory, whatever may have been its deserts in respect of
moral practice, and no 18th-century moralist has excelled Yauven

argues. He is not an exact psychologist, much less a rigorous
metaphysician. He has no worked-out or workable theory of

moral obligation or of the moral sense. His terminology is merely
popular arid loose, and he hardly attempts the co-ordination of his

ideas into any system. His real strength is in a department which
the French have always cultivated with greater success than any
other modern people, the expression in more or less epigrammatic
language of the results of acute observation of human conduct
and motives. The chief distinction between Vauvenargues and his

great predecessor La Rochefoucauld is that Vauvenargues, unlike
La Rochefoucauld, thinks nobly of man, and is altogether inclined
rather to the Stoic than to the Epicurean theory. He has indeed
been called a modern Stoic, and, allowing for the vagueness of all

such phrases, there is much to be said for the description.
An edition of the Works of Vauvenargues, slightly enlarged,

appeared in the year of his death, and in part or in whole has been

frequently reprinted, all editions, however, being superseded by
that of M. Gilbert (2 vols., Paris, 1857), which contains the previ
ously unpublished correspondences above referred to and all other
attainable matter, including some Dialogues of the Dead, some
&quot;characters&quot; in imitation of Theophrastus and La Bruyere, and
numerous short pieces of criticism and moralizing. Vauvenargues
has been frequently written about, the comments best worth read

ing, besides those contained in Gilbert s edition, being four essays
by Sainte-Beuve in Causcries du Lundi, vols. iii. and xiv.

VECELLIO. See TITIAN.

VEDANTA. The Vedanta is the first and most impress
ive structure of Indian philosophy, the creed of intellectual

Hindus, and the basis of the popular Hindu religions. Its

earliest germs lie in the Mantra portion of the Veda. The

Nasadiyasukta (Rigveda, x. 129) propounds the genesis of

the world from an inscrutable principle, darkness, neither

existent nor non-existent, and from &quot;one that breathed
without afflation, other than which there was nothing,

beyond it nothing.&quot; The genesis of things from a universal

soul is taught in the Purushasukta (Rigveda, x. 90). The

unreality of the internal and external orders of things, and
the sole reality of a supreme spirit, or impersonal self, are
set forth in the Upanishads or later portions of the Veda.
The teaching of these Upanishads explicated and system
atized, with little or no addition, constitutes the Vedanta.
It has innumerable expositors among the Indian school

men, of whom the most illustrious is Sankaracharya (see
SANSKRIT LITERATURE, vol. xxi. p. 290), a philosopher of

Kerala or Malabar, who lived, it is supposed, between 650
and 740.

The term &quot;vedanta,&quot; end of the Veda, u a synonym of

&quot;upanishad.&quot; Upanishad is said by the Indian scholiasts

to denote, in the first place, the knowledge of the imper
sonal self, the science of absolute being, paramdtmajhdna,
brahmavidyd, in the second place, any treatise imparting
that knowledge. The doctrines of the Upanishads con

stitute the jndnakdnda, or gnostic portion of the Veda,
as distinguished from the karmakancla, or ritual portion,

comprised in the Samhitas and Brahmanas. They consti

tute also the pardvidyd, or superior science, dealing with

cessation from volition and action, and leading to extrica

tion from metempsychosis, as distinguished from the

apardvidyd, or inferior science, of the Samhitas, Brah

manas, and Vedangas, which deals with action, and pro

longs metempsychosis, leading only to higher embodiments
in this world or in the paradises of the deities. The
Vedanta philosophy is also called Aupanishadi Mimansa,
Brahmi Mimansa, Sarlrakl Mimansa. The Sutras or

mnemonic formulas in which the system is developed are

the Vedantasutra, Brahmasutra, and Sarirakasutra. They
are ascribed to Vyasa or Badarayana. The system is further

styled the Uttaramimansa, as an investigation of the later

portion of the Veda, as distinguished from the Piirvami-

mansa of Jaimini, which is an investigation of the earlier

portion of the Veda. The purport of the Purvamlmansa is

dharmajijndsd, inquiry into sacred prescription ;
the pur

port of the Uttaramimansa, or Vedanta, is brakmajijndsd,

inquiry into the real nature of the soul.

There is, according to the Vedanta, but one substance or reality,

ingenerable, immutable, incorruptible, eternal, and this is the

supreme spirit, the impersonal self, the spiritual absolute, dtman,
imramatman, brahman. The series of bodies and of environments

through which the soul appears to pass in its /aeTeycroj/xdrwcrts are

illusive, unreal, the figments of a fictitious illusion, mdyd, prakriti,

avyaMa, avydkrita. The individual soul, jlvatman, vijiidndtman,
is personal only in fictitious semblance, only so long as it is impli
cated in the series of transmigratory states, and is in truth impersonal,
one with the undifferenced self or Brahman. Its apparent and
fictitious individuality, and its apparent action and suffering, are

the individuality, the action, and the suffering of its illusory ad

juncts, the organism and the faculties. The unity of all souls in the
one soul is the highest truth, or, properly speaking, the only truth.

On reaching and realizing this truth the individual soul returns to

its isolation or state of pure indetermination. The duality of

experience is fictitious and is surmounted by the true intuition,

samyagjiidna. On the side of this intuition there abides only
&quot;

the

existent, the intelligence, the beatitude.&quot;

Indian philosophy, and in particular its earliest form, the philo
sophy of the Upanishads, or Vedanta, is governed throughout by
two needs. First, there is the need to give consistency and coher
ence to existing imagery, physical and hyperphysical, to work out
a conception of the totality of things. Secondly, there is the need
to put a stop to the miseries of metempsychosis. The idea of

transmigration, foreign to the hide-Aryans of the Yedic hymns,
appears to have been taken up by their successors from the lower

races with which they intermingled, while retaining their supremacy
among them. The Indo- Aryans of the Vedic hymns found life

pleasurable and exciting. They prayed to the gods for their

hundred years of it, and for an after-life with the whole body.
This view of life was replaced by one of horror and aversion,

pervading everything Indian with its gloom, the expectation of

care, bereavement, sickness, pain, and death, in body after body,
and through seon after a&amp;gt;on.

The effort to work out a coherent and complete idea by means of

some principle of unity appears in ,the following passages.
In the Mundaka Upanishad : &quot;Saunaka, the householder, ap

proached Angiras and said, Holy sir, by knowing what may all

this universe be known ? Angiras replied, Two sciences are to

be known which they that transmit the Veda propound, a superior
and an inferior science. Of these the inferior is the Rlyvcda, &e.

The superior is that by which that undecaying being is attained.

That which none can see, none can handle, which is without kindred,
without colour, which has neither eyes nor ears, neither hands nor

feet, which is imperishable, infinitely diversified, everywhere pre
sent, wholly imperceptible, that is the immutable, that it is that
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sages behold as the source of all.

&quot; In reference to tins text the

scholiast Anamlagiri says, &quot;If we know the principium, the upd-

ddna, of things, we shall know all tilings, inasmuch as all things
have pre-existed in and are identical with their causes.&quot; Sarika-

racharya says :
&quot; In daily life things are known to ordinary people,

if the unities are known under which those things are contained.

For example, individual pieces of gold are known under the nature

of gold. Thus the question of the text is, what is the one cause or

emanatory principle of the diversity of the universe, which known

everything else is known ?
&quot;

In the Chhiindogya Upanishad :

&quot; His father said to him, Sve-

taketu, thou art high-minded, wise in thy own conceit, and proud.
Tell me, hast thou asked for that instruction by which the unheard
is heard, the unthought thought, the unknown known ? He
answered, How is that instruction given, sir ? His father said,

Dear son, as by one lump of clay all that is made of clay becomes

known, being a modification of speech only, a change, a name, and
the clay being the only reality ;

as by one piece of iron all that is

made of iron becomes known, being a modification of speech only,
a change, a name, and the iron being the only reality ; as by a pair
of scissors all that is made of steel becomes known, being a modifica

tion of speech only, a change, a name, and the steel,being the only
reality : such is the method of that instruction. Svetakctu said,

Sir, doubtless my teacher knew not that, for, had he known it, how
could he have failed to tell me of it ? Do thou therefore tell me of

it. His father said, Be it so, my dear son. Existent only, fair

youth, wras this in the beginning, one only, without duality. Some
indeed have said, non-existent only was this in the beginning, one

only, without duality. From that non-existent the existent pro
ceeded. But how could this be so ? how could entity proceed out

of non-entity ?
&quot;

In the Svetasvatara Upanishad :

&quot; Those that proclaim Brahman

say, What is the principium t Is it the impersonal self? From
what have wre proceeded into life ? into what do we return ? By
what are we upheld as we pass through pleasures and pains ? Is

time the prinripium ? Is the inherent property of things their

principium ? Is chance ? Are the elements ? Or is the individual

soul the origin of all things ? Or is the sum of these theprincipium ?

Neither is any one of these, nor are all of these, the principium,
for it is the impersonal self. It is not the individual self, for that

is not independent, being subject to pleasures and to
pains.&quot;

The most powerful incentive to speculation was the yearning to

escape the miseries of transmigration. The soul has to pass through
hunger and thirst, sorrow, bereavement, decrepitude, death, in

body after body, through age after age. The individual soul has
to look forward to continual suffering through a countless series of

embodiments. The series is without beginning, and, until the

individual learns his impersonal nature, without end. The series

of transmigratory spheres is projected and retracted, projected and

retracted, from before all time. Periods of evolution and of dis

solution follow each other from and to eternity. Any intervals of

pleasure in the series of states through which the soul passes are

fugitive and unsatisfying. Even the pleasures of the paradises of

the deities are tainted with the fear of their expiry, and with the

inequalities amongst the participants. They also are part of the
darkness in which everything appears to be involved.
The transmigratory series, or samsdra, is said to consist of

agents, actions, and fruits of action. The fruits of action are the
bodies and the environments allotted according to good or evil

works. It is described as an unbroken succession of evils, birth,

death, bereavement, and other sorrows, arising from transition from

body to body. The individual soul floats down the stream, &quot;like

a gourd upon the waters,
&quot;

through embodiment after embodiment,
&quot;from a patch of grass to the first of the divinities,&quot; through
forms, inorganic and organic, vegetable, animal, human, ultra-

human, infernal, and celestial. Each later stage is determined by
the good or evil actions of the individual in his earlier embodi

ments, by a blindly, a fatally operating law of retribution, ndrishfa.

It is iu conformity to this principle that the opifcx uedificatorquc
mundi deus, the Demiurgus, Isvara, puts together and rules the

transmigratory series through the successive reons. It is this

principle that clears the Demiurgus of the charge of cruelty and

injustice on account of the misenes and inequalities of life. In all

that it does and suffers the soul is reaping the fruits of its own
actions. Its actions proceed from preferences and aversions

;
its

preferences and aversions proceed from illusion, from its identifying
itself with its per sc unconscious senses, faculties, and organism.
Merit, no less than demerit, prolongs the series, and must be
shunned as siu by the aspirant to extrication.
The world, then, was pictured by the Indian sages as a series,

bcginningless and endless, of bodies and environments, through
which personal souls that is, the one soul illusively viewing itself

as many pass. They pass through it for the fruition of their

works, bhoga. The material of which it is built up at each period
of evolution is the cosmical illusion, ajndna, avidyd, mdyd,
prakriti. This is the principle by which soul mistakes itself for

not-self, identifies itself with fictitious adjuncts, upddhi, with the

organs, the faculties, the organism. It is this illusion that gives
rise to the unreal world of duality, generable, mutable, corruptible,
avidydparikalpitam dvaitam. It is illusion that projects the
manifold of experience, ndndtvapratyupasthdpikd mdyd. As the
flow of transmigratory experiences is a succession of pleasures,

pains, and neutral states, the world-projecting illusion is defined
to be pleasure, pain, and indolence in equilibrium, gmiatrayasamya.
Pleasure, pain, indifference, are the three primordia rerum, the
factors of experience, the three strands of the rope that holds the
soul in bondage. The world-projecting illusion is further spoken
of as the power of the Demiurgus, his all-creative power, &quot;the

power of the divine spirit latent in its constituent primordia.&quot;

Thus Sankaracharya in his Bhashya on the Vedantasutra says :

&quot;Name and form (i.e., all that is heard and seen), the fictitious

products of illusion, and the body of the omniscient Demiurgus,
name and form, inexplicable as entity and as nonentity, the germs
of the transmigratory series, are called the illusion, the power, the

productiveness (prakriti} of the Demiurgus.&quot; This illusion is

&quot;neither existent nor non-existent, nor both in one, neither to be

explained as entity or as nonentity, fictitiously proceeding from
and to all eternity.&quot; It is the illusory adjunct, itpddhi, of

Brahman. The internal and the external order of things are

illusorily superposed (adhyasta, adhydropita] upon the one and

only real, the impersonal self, by an illusion that has imagined
itself from all eternity.
To illustrate this in the figures of the Vedanta : -&quot;As a spider

extends and retracts his threads, as plants grow up upon the

earth, as the hairs of the head and body spring from the living
man, so the world arises from the imperishable.&quot; &quot;As from the

blazing fire its kindred sparks proceed in thousands, so the diverse

creatures proceed from that imperishable principle and into it

return.&quot; All that presents itself to the soul in life after life, in

sphere after sphere, lies in fictitious semblance above the real, like

the blueness seen in the sky, though in the sky it has no existence ;

like the waters of a mirage ;
like the bubbles on the surface of a

river
;
like the airy fabric of a day-dream ;

like the visions of a

dream
;
like the silver seen, or seeming to be seen, on the shell of

the pearl-oyster ;
like the snake seen by the belated traveller in a

piece of rope ;
like the gloom that surrounds the owl amidst the

noontide glare. The soul is confined to the body as within a

prison. Its doings and sufferings are as unreal as the apparent
motion of the trees upon the bank to one sailing down the river.

The experience of life after life is the phantasrnagory of a waking
dream. The unreality, the fictitious nature, of the things of

experience is implied everywhere in the Upanishads, and explicated
with a profusion of imagery, by the Indian schoolmen.
The contents of this transmigratory series are supplied from the

popular religion, the earlier imagery being built up into the new
conception. A place is found in it for the deities and their

paradises ; only these d_eities and their paradises, up to the

Demiurgus himself, the Isvara, and the brah/naloka, the sphere
of Brahma, are per se fictitious, unreal, illusory. A sojourn in

these paradises is promised to the religionist ;
assimilation to these

deities is promised to those that worship them with knowledge as

well as with rites. Every man, the Indian schoolmen say, shall

be assimilated to the deity he worships. The highest reward of

obedience to sacred prescription and of worship of the deities is

continuance in the brahmaloka till the end of an aj

on, &quot;relative

immortality,&quot; dpckshikam nityatvam. The only real immortality
is extrication from metempsychosis, reunion with the impersonal
self, to be reached not by works but b^ knowledge. They that

delight in works, in rites, and the spheres won by works, wander
in darkness, are like the blind led by the blind. Works and

worship are, however, necessary to purify the intellect of the

aspirant to extrication. The process of purification may go on

through several successive lives. Good works performed without
a view to recompense, and as an offering to the Demiurgus, pro
duce that purity of the internal faculties which is requisite to the

knowledge that terminates in liberation from metempsychosis.
They are thus instrumental to emancipation. Good works are

necessary, saj
rs Sankaracharya, to the rise of the spiritual intuition

;

they are unnecessary when it has once arisen. The qualified

aspirant to liberation, the adhikdrin, must renounce all works,
the good as well as the evil, for they serve only to prolong the

series of his embodiments. It is thus that the popular religion is

taken up and fitted into the Vedanta philosophy. Karmavidyd is

preliminary to brahm avidyd.
Maya, the inexplicable illusion, self-imagined, has been the

unreal adjunct, upddhi, illusorily overspread upon Brahman from
all eternity. Brahman in its first connexion with ignorance or

illusion is the Demiurgus, Isvara, Paramesvara, the constructive

and superintending deity of the Vediintins. Before describing the

process of things at a period of evolution, the conception of

Brahman, the impersonal self, must be unfolded in the terms of

the Vedanta.
Brahman is the one and real that underlies the many and ap

parent. It is ingenerable, immutable, incorruptible. It is the
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ultimate residuum of abstraction, to be spoken of only under

negative predicates, sarvanifihcdkdvadhi. It transcends duality,
the world of subject and object, jndtrijkeyabhdvdtirikta. It is one

only without internal and external differences.
&quot; There is nothing

before it, nor after it, nor within it, nor without it.&quot; It is ever

lasting, objectless cognition, nityam nirvishayam jhdnam.
&quot; Of

the sight of the seer there is no intermission, for it is imperishable.&quot;

It is no object of the understanding, and it cannot be expounded
in language.

&quot; From it words turn back, with the thinking faculty,
not reaching it.&quot; And this Brahman, this impersonal self, is I,

aham brahmdsmi.
The impersonal self, Brahman, is &quot;existent, intelligence, beati

tude,&quot; saclichlddnanda : existent, as imparting existence and
manifestations to everything that is known and seems to be, sat-

tdsphurtipradatayd ; intelligence, as being self-luminous, as giving

light to all things, making to appear all things that do appear,

svaprdkdsaka, sarvdvabhdsaka
; beatitude, as exempt from all the

miseries of metempsychosis, from evil, pain, and sorrow, a beati

tude in which there is no distinction between the bliss and the

blissful subject, dnanda and dnandin, a beatitude like the repose
of dreamless sleep. It is &quot;ever pure, intelligent, and free,&quot; nitya-
suddhabmidhamukta : pure, as free from desire and aversion, and

passionless, and as unaffected by illusory limitations, nirupddhika ;

intelligent, as irradiating all things, illuminating the otherwise

dark or unconscious modifications of the sensories and intellects of

personal spirits, and as illuminating the objects of those modifica

tions
; free, as unaffected by the experiences of those spirits, exempt

from implication in the unreal. It is unmodifiable, and therefore

neither knows, nor acts, nor suffers. All cognition, action, and

passion belong to the unreal world of duality, and are the modifi

cations of the sensory and intellect of personal souls. These modi
fications would be dark, that is unconscious, but for the light of

the underlying real self, in which they shine forth. In the absence
of that real self the whole transmigratory order would be involved
in blindness, tadabhdve jagaddndhyam prasajycta. It is the wit

ness, that is, the inner light of the cognitions of the intellects

of all personal souls, sarvabuddhipratyayasdkshin. It is &quot;the light
of lights beyond the darkness.&quot; &quot;To it the sun gives no light,
nor the moon and the stars, nor the lightning, how then this

fire ? That, as it shines, all the world shines after. By the light
of that all this world shines forth.&quot;

Brahman is said to abide especially within the heart, for it is

there that the internal faculties are lodged, and it is by the light
of Brahman that they are illumined. It is &quot;the one spirit internal

to all sentiencies,&quot; ekah sarvabhutdntardtmd. It is present to them
all, as the one sun is mirrored upon many watery surfaces, as the

ether one and indivisible in many water-jars. The personal self,

the jivdtman, is said to be resolved into the impersonal Brahman
in three states, in dreamless sleep, in a period of dissolution between
two {eons, and in emancipation. Dreamless sleep is called a

&quot;daily dissolution,&quot; dainandinah pralayah.
To Brahman alone belongs existence in the strict sense of the

term, pdramdrthiki sattd. It is
; everything else appears to be.

The things of daily life have a conventional existence, sufficient

for acting upon, insiifhcient to the reason, vydvahdrikl sattd. The
silver seen upon the shell, the snake seen in the piece of rope, have
an apparent existence, prdtibhdsiki sattd. For the sage conven
tional existence is only apparent existence. At the foot of the

scale of being stand things impossible or absurd, tuchcha, as the

flowers of the sky, the horns of the hare.

Brahman is both the real and the operative cause of the world,
the updddna and the nimitta. It is the real cause, inasmuch as

the transmigratory series fictitiously overlies it.
&quot; Over this the

sky, the earth, the welkin, are woven.&quot; &quot;Illusion,&quot; says Sankar-

acharya, &quot;the aggregate of the powers of all causes and effects, reposes

upon Brahman, woven across and across it, as the potentiality of

the banyan-tree reposes in the seed of the tree.&quot; &quot;A fictitious

object,&quot; says Anandagiri, &quot;such as the snake seen in a piece of

rope, has a relatively real substratum in the piece of rope ; the

transmigratory series, unreal because phenomenal, has a real sub
stance beneath it.&quot; Brahman is the operative cause of the world,
inasmuch as the world-projecting illusion, inert of itself, becomes
active by proximity to Brahman, as iron is set in motion by the

loadstone, the iron being inert of itself, and the loadstone unmoved
and unchanged.
A process of evolution is called a &quot;

differentiation under name
and form,&quot; ndmarupavydkarana. Processes of evolution and of

dissolution follow one another from eternity to eternity. Embodi
ments have proceeded from works, and works from embodiments,
in a series without beginning, as plants proceed from seeds ami
seeds from plants. The series must proceed for each individual
until he learns his real nature, and becomes re-immersed in the fontal

unity. The one, the ultimate spiritual reality, is knowledge.
The many is ignorance, the semblance of knowledge, fictitious

cognition, illusion. Ignorance is not mere privation of knowledge :

it has a kind of being ;
it is a false identification of self with not-

self, bhdvarupam ajiidnam, viparUajndnam ajhdnam.

A process of evolution is as follows :

(1) Brahman overspread with illusion manifests itself as Isvara,
the Demiurgus. The illusion of Isvara is one with the illusion of

each and every sentiency, and of all sentiencies, or jlvas. It is at

once one and many. As one it is the causal body of the Demiurgus ;

as many it is the beatific involucra of sentiencies, their dnandama-
yakusha. The Demiurgus and the sentiencies are one. Their state

is a state of dreamless sleep, a state of beatitude. Isvara, the

Demiurgus, is the first figment of the cosmical illusion. The
Demiurgus allots to transmigrating spirits their several bodies and

spheres of fruition, in accordance with the law of retribution, and
retracts them into himself at the dissolution of the a;on. Know
ledge of the real nature of his soul frees a man from all fear of

Isvara.

(2) Brahman overspread with illusion next manifests itself as

Hiranyagarbha. As one it manifests itself as Hiranyagarbha ;
as

many it is the sentiencies or jlvas in the state of dreaming sleep,

taijasa. Illusion has two powers, that with which it envelops the

soul, hiding from it its proper nature, the dvaranasakti, and that
with which it projects the seeming bodies and their seeming spheres,
the vikshcpasakti. The elements, as yet imperceptible, come into

being. Out of these the tenuous involucra, the vestures of the

spirit in its passage from body to body, are evolved. Out of the

imperceptible elements the perceptible are afterwards evolved.

The soul clothed upon with a tenuous involucrum, and passing
with it from body to body, from sphere to sphere, is the individual

soul, the jivdtman. Hiranyagarbha is spirit identifying itself with
the as yet imperceptible elements, and with the tenuous involucra.

It passes through them as a thread passes through the beads of a

necklace, and is called the thread-soul, Sutratman.

(3) Brahman overspread with illusion finally manifests itself as

Vaisvanara or Virat. As one it is Vaisviinara, as many it is the

sentiencies or jlvas in the waking state, visva. Vaisvanara is the

Purusha of the Purushasukta :
&quot; A thousand heads has Purusha, a

thousand eyes, a thousand feet.&quot; Purusha is Brahman, illusorily

identifying itself with the perceptible elements, and with the bodies

of all transmigrating spirits. Every sentiency, every man, in the

waking state, is Brahman illusively identified with this or that

visible and tangible organism. The perceptible are evolved out of

the imperceptible elements by the process of quintuplication,

pa/hcliikarana. Each of the later of the five elements has the pro
perty of the earlier elements in addition to its own. Ether has the

property of sound
;

air the properties of sound and tangibility ;

fire the properties of sound, tangibility, and colour
;
water the

properties of sound, tangibility, colour, and taste
;
earth the pro

perties of sound, tangibility, colour, taste, and smell. Of these

elements the bodies of transmigrating spirits, and their several

spheres of fruition, are composed.
Such is the order of evolution. An evolution is conceived by the

Vedantins as an instantaneous process, rapid as a flash of light.
There are, then, three orders of intelligence in three states of ex

perience (1) the Demiurgus, and the individual soul in the state

of dreamless sleep ; (2) Hiranyagarbha, and the individual soul in

the state of dreaming sleep ; (3) Vaisvanara, and the individual

soul in the waking state.

There are for these three orders of bodies (1) the causal body
of the Demiurgus, and the wrapper of bliss

; (2) the tenuous in

volucra of transmigrating spirits (these are made up of three

wrappers, laid above the wrapper of bliss, viz., the cognitional

wrapper, or the intellect and the organs of sense
;
the sensorial

wrapper, or the common sensory and the organs of action
;
the

respiratory wrapper, or the five vital airs, and the organs of

action); (3) the gross involucre, the visible and tangible bodies

of transmigrating spirits, or nntrimentitious wrapper. Invested in

these five successive wrappers, one above the other, the impersonal
self manifests itself in the shape of innumerable sentiencies, as

beast, as man, as god. It is present in all, as the one sun reflects

itself upon many pools, as the one ether spreads itself through
man} water-jars. It is at the same time, apart from these illusory

adjuncts, untouched with mundane sorrows, as the sun looks down

upon the impurities of the earth without defilement.

Out of these successive involucra the individual soul, to extricate

itself from metempsychosis, has to extract itself &quot;like the pith out

of a reed.&quot; It extracts itself by returning to its proper nature.

And to learn and recover his proper nature, his real self, a man
must purify his intellect, perhaps through several lives, and must

put himself under a spiritual preceptor to whom the Vedantic doc

trine has descended through an unbroken line of authorized expon
ents. Brahman is to be known by traditional exponents, not

by the mere exercise of the intellect.
&quot; Not he that has not ceased

from evil, not he that rests not from sensations, not he that is not

concentrated, not he whose faculties are not quiescent, can reach

that self by the intuition.&quot; &quot;This spiritual reality is not to be

reached by learning, by memory, by much spiritual study. But if

he choose this reality it may be reached by him
;
to him the self

unfolds its own essence.&quot;

The aspirant to extrication, the mumukshu, must renounce every-
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thing in this and in future spheres of fruition. He must become a

snnnydsin. In the words of the Brihadaranyaka Upanishad :

They that know the breath of the breath, the eye of the eye, the

ear of the ear, the thought of the thought, they have seen this

fontal spirit, primeval, existing from before all time. It is to be

seen with the intellect only. In it there is nought that is manifold.

From death to death he goes that looks on this as manifold. It is

to be seen in one way only. It is unthinkable, imperishable, un

sullied, beyond illusion. Unborn, infinite, imperishable, is Self.

Let the patient Brahman know that and learn wisdom. Let him
not learn many words, for that is a weariness of the voice. This

indeed is the great, Unborn Self. This it is that holy mendicants

yearn after in setting out upon their wandering life. Yearning
after this it was that the ancient sages desired no offspring, saying,
What have we to do with children, we to whom this spiritual

reality belongs in the real sphere ? They arose, and forsook the

desire of children, of wealth, and of worldly existence, and set out
as holy mendicants.

&quot; The tardy aspirant, mandddhikdrin, who
seeks for gradual emancipation, kramamukti, is enjoined to mutter
and to ponder incessantly upon the mystic syllable Om. This is

said to be the nearest image of Brahman, to be identical with all

words, and with all things.
&quot;

They make mistake who leave me out,
Me, when they fly, I am the wings ;

I am the doubter and the doubt,
And I the hymn the Brahman sings.&quot;

The spiritual preceptor proceeds by the way of &quot;illusory supsr-

position, and the sublation of that superposition,&quot; adhydropdpavd-
danydyena. Illusory superposition is the viewing of the unreal, the

fictitious series of souls and their environments, upon the one and

only real. The sublation of this superposition is the position of

the impersonal self, Brahman, as the sole reality, and the recogni
tion of the falsity of the fictitious illusion and of all its figments.
The doctrine of sublation is expounded as follows in Nrisinhasaras-

vati s Subodhini : Sublation is the annulment of the series pro

ceeding from illusion. The states in this series are illusory emana
tions, vivartta, of Brahman, and to annul them is to abide as pure,
undifferenced spirit. The apparent snake of the familiar example,
seen by the belated wayfarer, illusorily proceeds from, or is fic

titiously produced upon, the piece of rope, without any change of

nature taking place in the rope itself. It is sublated when the

piece of rope resumes its proper shape. A thing may retain its

own nature, and become otherwise than it was, in two manners,
viz., by modification, parindnm, and by illusory emanation, vi

vartta. Modification is when a thing really quits its proper form
and takes another shape. Milk, for example, quits its proper form
to take the form of curds and whey. Illusory emanation is where
a thing, without quitting its proper form, takes another and a fic

titious shape. The piece of rope takes the fictitious appearance of

a snake without quitting its proper form : it remains a piece of

rope. The transmigratory series is not allowed in the Vedanta to

be a modification of Brahman. Brahman, if modified as the milk
is modified, would be mutable, and therefore perishable. The doc
trine of illusory emanation is not exposed to this difficulty. The
series superposed on Brahman being fictitious, Brahman remains

unchanged. A fictitious thing, then, is said to be sublated when
only the real thing abides upon which it was imposed. The trans-

migratory series is sublated when only the pure intelligence re

mains upon which it was fictitiously outspread.&quot;

By continuous contemplation the aspirant refunds each entity
into the entity from which it emanated, till he passes beyond illu

sion to the fontal unity of undifferenced spiritual existence. He
follows the order of dissolution, the inverse of the order of evolution,
till he arrives at Brahman. He thus realizes the import of the

great text, the mahdvdkya, &quot;that art thou,&quot; tat tvam asi (Chhan-
dogya Upanishad, sixth Prapathaka). Particular souls are one
with the universal soul, the Demiurgus, and the universal soul is

one with Brahman. This knowledge is the last and highest of cog
nitions, the final modification of the aspirant s intellect as it melts

away into the fontal unity. This is the phalitam brahma,
&quot; the

resultant impersonal self.&quot; The phalitam brahma is a modification
of the aspirant s sensorium, his antahkarana, and passes away, that
the impersonal self, the supreme spirit, may alone remain. He to

whose inner faculties this vision is present has the spiritual intuition,

samyagdarsana. He is extricated but alive, jivanmukta, and re

mains in the body till those merits are exhausted which have led
to his present life. Disengaged from metempsychosis, and still in

the body, the perfected sage is said to be untouched by merit and
demerit, unsoiled by sin, uninjured by anything he does or leaves
undone. No evil, the scholiasts say, arises from this freedom, as

the purificatory virtues of the aspirant cling to the accomplished
seer, his humility, his sincerity, his tenderness to all, remaining
upon him like ornaments even after the rise of the spiritual intui

tion. Finally his body falls away, and his spirit is freed for ever.

It abides in itself. It is undifferenced existence, undifferenced

intelligence, undifferenced beatitude. This is the consummation of

brahmavidyd.

The soul has found itself, has loosed itself, not that in verity it

is ever loosed or bound. From the highest point of view bondage
and liberation, implication and extrication, are unreal. The
Vedantins compare the individual spirit seeking to regain its im
personal nature to one searching for that which he unwittingly
carries about with him, to a man trembling at his own shadow.
The soul of the finished sage knows itself, and therefore is itself.

In the words of the Mundaka Upanishad : &quot;Burst are his heart s

ties, broken his doubts, his merits spent, when he has seen the

principle supreme at once and not supreme. In the golden, perfect
involucrum is the unsullied Self, without parts, luminous, which

they know that know the soul.&quot; &quot;As all rivers flowing onwards

disappear in the sea, quitting name and form, so the sage extricated

from name and form enters into the self-luminous spirit beyond the
last of things, beyond illusion.&quot; In the words of the Brihadar

anyaka : &quot;He that knows it is no longer sullied by evil deeds.

Repressing his senses, quiescent, free from all desires, ready to

suffer all things, his thoughts fixed, he sees within himself the

Self, the universal soul. Imperfection reaches him no more
;
he

passes beyond imperfection. He burns up all his imperfection.
He that knows Brahman becomes free from imperfection, free from

uncertainty, insphered in Brahman. This same great, unborn,
Self is undecaying, undying, imperishable, beyond all fear. Brah
man is beyond all fear. He that knows this becomes the spiritual

reality beyond all fear.&quot; (A. E. G. )

VEDAS. See BRAHMANISM and SANSKRIT LITERATURE.

VEDDAHS, or WEDDAHS, that is, &quot;Hunters,&quot; a primi
tive people of Ceylon, probably representing the Yakkos
of Sanskrit writers, who appear to have been the true

aborigines and the sole inhabitants of the island prior to

the Hindu conquest. During the Dutch occupation (1644-

1796) they were met in scattered groups as far north as

Jaffna, but are now confined to the south-eastern district,

about the wooded Bintenne, Badulla, and Nilgala Hills,

and thence to the coast near Batticaloa. They constitute

three distinct social groups the coast people, who are

settled and partly civilized, freely intermingling with their

Singhalese neighbours ;
the wild or rock people, who keep

entirely aloof, living exclusively on the produce of the

chase; and the village people, semi-nomad agriculturists,
intermediate in every respect between the other two. The
Veddahs are thus in a state of transition from the lowest

to a relatively high degree of culture
;
and their physical

appearance gives evidence of their intermediate position
between the aboriginal and the intruding races of Ceylon.
Virchow 1 finds (1) that the Veddahs and Singhalese have
much in common, which is probably due to the inter

mingling of the aborigines with the Hindu immigrants, as

is also suggested by historic and anthropological considera

tions
; (2) that both differ very decidedly from the Tamils

of north Ceylon and south India
; (3) that the Veddahs

show certain analogies with the small dark pre-Draviclian
element in this region, which De Quatrefages calls &quot;Ne

grito,&quot;
and which Huxley groups with his &quot;Australoid&quot;

division of mankind. The true Veddahs of Bintenne are

almost a dwarfish race, averaging about 5 feet (men, 5 feet

2 inches
; women, 4 feet 10 inches), with correspondingly

low cranial capacity, narrow high skull like the Papuan
(index 70), mesognathous jaw, slightly prominent cheek

bones, straight, but shaggy rather than lank, black hair,

and features altogether more Hindu than Negroid, although
of somewhat darker complexion than the ordinary olive-

brown Singhalese. They wander about in small family

groups, which have not reached the tribal state, being

absolutely destitute of any political or communal organi
zation whatsoever. Their dwellings are the caves of the

rocks or the forest trees
; they clothe themselves with

foliage ;
and they devour uncooked vermin, reptiles, and

whatever other quarry they are able to capture with their

rude weapons. It is stated that they can neither count,
mark the succession of time, nor distinguish colours

;
but

what is more certain is that they never laugh, in this

respect differing from nearly all other races. They also

1 Ueber die Wcddas von Ceylon und ihre Beziehungen zu den Nach-

barstammen, Berlin, 1882.
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appear to be the only savage people who speak an Aryan
language, for their present speech at least seems to be a

degraded form of Singhalese, consisting mainly of Sanskrit

intermingled with Dravidian elements. This circumstance

has given rise to the theory that the Veddahs are a de

graded group of Hindu outcastes, whereas they call them

selves the &quot; sons of
kings,&quot;

and claim to belong to a superior

caste, a claim which, strange to say, appears to be admitted

by their neighbours. Their religion has been described as

a kind of demon-worship, consisting of rude dances and

shouts raised to scare away the evil spirits, whom they con

found with their ancestors. But these
&quot; demons &quot; and

&quot;spirits&quot;
are purely anthropomorphic beings; of a super

natural order as understood by more cultured peoples they
have no idea. Owing to an increasingly low birth-rate,

the Veddahs are disappearing as a distinct ethnical group ;

even including the Rhodiyas of the western uplands they
numbered only 2284 in 1886 (Ferguson s Directory). But

they should not be confounded with these Rhodiyas, who,

although true outcastes, are nevertheless a much finer race,

tall, well-proportioned, with regular features, and speak
a language said to be radically distinct from all the Aryan
and Dravidian dialects current in Ceylon. There is, how

ever, in Travancore, on the mainland, a low-caste &quot;Veda&quot;

tribe, nearly black, with wavy or frizzly hair, and now

speaking a Malayalim (Dravidian) dialect (Jagor), who

probably approach nearer than the insular Veddahs to the

aboriginal pre-Dravidian &quot;Negrito&quot;
element of southern

India and Malaysia.
VEGA CARPIO, LOPE FELIX DE (1562-1635), Spanish

dramatist and poet, was born on 25th November 1562 at

Madrid, in a house in the Platerias or jewellers quarter

adjoining the Puerta de Guadalajara. His father and

mother, Felix de Vega and Francisca Hernandez, belonged
to the lesser provincial nobility, and originally came from

the valley of Carriedo in Asturias, where the hamlet of

Vega still exists. How they came by the illustrious name
of Carpio is not very clear

;
the family tradition which

made them descendants of the famous Bernardo seems

insufficiently supported. Lope himself frankly ridiculed

the aristocratic pretensions of his parents ;
but this did

not prevent him from invariably signing his comedies at

full length as Lope de Vega Carpio. Lope began his

studies in the imperial college, the principal establishment

of the Jesuits in Madrid, where he was instructed in

grammar and rhetoric. His precocity was extraordinary
and his memory astounding. At five he read not only

Spanish but Latin, and already showed such a passion for

poetry that he would give up part of his meals to the

older boys in exchange for their services in writing out

verses to his dictation. It was not the way of the Jesuits

to turn out pedants ;
educators of the nobility, their single

aim was to make their pupils accomplished men of the

world, and accordingly Lope learned with them, besides

the ordinary book-lessons, the accomplishments of singing
and dancing and fencing. On leaving college where he
had been guilty of an escapade of some sort along with

one of his companions he was placed by his parents, who
were far from wealthy, in the service of Don Gcr6nimo

Manrique, bishop of Avila. Such an arrangement did not

at that time involve any sacrifice of dignity : it was almost

the only resource open to a multitude of needy gentlemen,

hidalgos, who, to avoid entering a trade, which would have

compromised their position, found in the palaces of the

higher aristocracy, first as pages and afterwards as secre

taries, the wherewithal to pasar la vidn, as the phrase ran.

In the service of Don Gcronimo, Lope appears to have

begun the composition of his earlier dramas. But after a

while he quitted the bishop s service to enter the university
of Alcala, where for four years he devoted himself to what

was then honoured with the name of philosophy, crammed
his brain with names and citations from ancient writers,

and acquired the habit of disputing in accordance with the

formulas of the schools. It was then that he accumulated

the materials for the pedantic dissertations with which

the prefaces to his various works are encumbered, in

which he so complacently displays everything that he has

remembered of his university days. Leaving Alcala with

the degree of bachelor in arts, Lope became secretary to

the duke of Alva. Some time afterwards, about 1584,
he married Isabel de Urbina, daughter of a herald-at-arms

of Philip II. An incident such as he often afterwards

reproduced in his plays soon arose to disturb the union.

Some one who had spoken ill of Lope, and had in turn been

severely lampooned by the poet, challenged him. In the

encounter Lope wounded his opponent ;
but he was unable

to put himself right with the law and was compelled to

take to flight. Perhaps he may have had upon his con

science some other peccadilloes which prejudiced him in

the eyes of his judges, as seems to be hinted in Montal-

ban s words,
&quot; This vexatious affair, and certain other bad

turns of fortune, . . . compelled him to leave his home,
his country, and his wife.&quot; He retired to Valencia, where

he met with an enthusiastic reception from a group of

young poets, who were destined afterwards to range them
selves under the banner of the creator of the new comedy.
After the lapse of two years Lope returned to Madrid

;

but in 1588 his wife died after giving birth to a daughter,
who did not long survive her mother. The death of his

wife and daughter were doubtless what now led him to

join the Invincible Armada, in which expedition he had

one of his brothers shot dead by his side. Once more at

Madrid, he again entered service, becoming secretary, first

to the marquis of Malpica and afterwards to the duke of

Lemos. Meanwhile he married a second wife, Juana de

Guardio, a Madrilena, by whom he had two children

(Carlos, who died in infancy, and Feliciana Felix) ;
but

she died, shortly after giving birth to the latter, in 1612.

During this wife s lifetime the poet had by a mistress,

Maria de Luxan, two other children, Marcela del Carpio,
who became a nun, and Lope Felix del Carpio y Luxan,
who chose the profession of arms and perished at sea at

the age of fifteen. Widowed a second time, Lope, like

many other men of letters of the period, sought a refuge
in the church. After a period of initiation, and after hav

ing been for some time affiliated to a tertiary order, he

took priest s orders. At this juncture, that is to say,

about 1614, he was in the very zenith of his glory. A
veritable dictator and pope in the Spanish world of letters,

he wielded over all the authors of his nation a sort of

magisterial power similar to that which was exercised in

France at a later period by Voltaire. At this distance

of time we fail to see in Lope anything more than a great
dramatic poet, the founder of the Spanish theatre

;
but to

his contemporaries he was a great deal more. His epics,

his pastorals, his odes, his sonnets, buried though they
now are in oblivion, all placed him in the front rank of

authorship. Such was his prestige that he dealt with his

noble patrons almost on a footing of equality. The duke

of Sesa in particular, his last Maecenas, was also his per
sonal friend, and the tone of the letters addressed to him

by the poet is that of a frank familiarity, modified only

by some forms of deference, a fact sufficiently striking to

be worthy of notice at a time when talent, however great,

in no way diminished differences of rank, and when the

man of letters under the protection of a patron was neither

more nor less than a kind of domestic in the house of a

grand seigneur. Lope s fame, too, had travelled abroad :

foreigners of distinction passing through Madrid made a

point of visiting him; papal legates brought him the

XXIV. - 1 6
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compliments of their master; in 1627 Urban VIII., a

Barberini, sent him the diploma of doctor of theology in

the Collegium Sapientise and the cross of the order of St

John of Jerusalem (whence the poet s titles of Doctor and

Frey\ Since Lope s correspondence with the duke of

Sesa has made us acquainted with the closing period of his

life, we may well ask whether his retirement within the

church was the result of any genuine vocation, and up to

what point his devotion was sincere. It is difficult to

avoid inquiring whether it may not have been due to

a mere selfish desire for tranquillity, a desire to protect
himself against any further reverse of fortune. This feel

ing may very well have had something to do with his

decision
;

still it would be unjust to regard Lope as nothing
better than a mere hypocrite. Certainly he was far from

being an ideal priest ;
we now know something of the

nature of the services which he often rendered to the duke
of Sesa, and we know how lightly he held one of his

most sacred vows, maintaining for a long period illicit re

lations with Marta de Nevares Santoyo, a married woman,
by whom he even had a daughter, who was baptized very

publicly at San Sebastian in Madrid (26th August 1617),
the son of the duke of Sesa acting as godfather. But, on

the other hand, we must not forget his penitence, frequently

expressed in touching terms, the sincerity of which ought
to be above suspicion :

&quot; Mai haya amor que se quiere

oponer al cielo !

&quot; He has a claim also to our pity for

having been at an advanced age the victim of foolish

passion which his extreme mobility of character and his

utter want of balance made him unable to resist :

&quot; Yo
naci en dos extremes que son amar y aborrecer

;
no he

tenido medio jamas.&quot; His last years were years of severe

penance : Montalban tells us that every Friday the poet

scourged himself so severely that the walls of his room
were sprinkled with his blood. His death, on 27th

August 1635, was followed by national mourning. The
duke of Sesa, his executor, was chief mourner

;
the

nobility and the church were represented by high digni
taries

;
the populace crowded the streets. After the

funeral came a multitude of funeral orations and of pane

gyrics in prose and verse. Montalban has collected into

a volume the tributes of posthumous admiration thus paid

by Spanish authors
;

another collection was printed in

Italy under the auspices of Marini.

In the intercourse of everyday life, in his relations with his con

temporaries, Lope was affable and kindly. He sometimes defended
himself when attacked, especially on the subject of his dramatic

writings, but always in measured terms and without any pretence
that his high position exempted him from criticism by his less

successful rivals. Some severe and unjust criticisms on other

writers, notably on Cervantes, are quoted against him
; but it is

only fair to remember that they occur in letters to his intimates
and that it is not necessary to regard them as deliberate. It would
be just as fair to set him down as an enemy of the secular clergy
because in writing to the duke of Sesa he on one occasion expressed
himself thus freely about the monks :

&quot; Los frailes son los hombres
mas discretos del mundo : no van a la guerra, ni pagan millones,

gozan lo mejor, y danles dineros, . . . ellos hacen hijos y otros

los crian, perdone lo descalzo.&quot; It would indeed be more just to

reproach him with his universal and uniform indulgence, which he
extends to all, great and small, good and bad, and with his mania
for praising in hyperbolical and extravagant terms. He loved all

the arts, particularly painting ;
his little house in the Calle de

Francos was full of pictures. He himself writes to a friend in

1619 :

&quot; With some garden flowers, half-a-dozen pictures, and a

few books, I live without envy, without desire, without fear, and
without hope&quot; (dedication of El Alcalde Mayor}. But his most
marked taste was for flowers. He had a small garden, which he
himself tended with jealous care

;
he sought out rare species and

tried to acclimatize in Spain varieties of plants sent by his friends
from abroad. In particular he was a tulip -fancier

;
hence his

dedication of Lucinda Perseguida to Manuel Sueiro, a Spaniard
resident in Flanders who had supplied him with fine specimens.
Tending this garden became the great occupation of his old age ;

he watered it with his own hands, and, according to Montalban, the
chill which led to his death was caught while he was thus engaged.

One can easily detect in his writings the traces of this taste. It

is not that he had in a higher degree than his contemporaries the

feeling for nature, but the form, the colour, the perfume of flowers

largely supply him with his figures and metaphors his flowers

of rhetoric, in short. It is to be regretted that this delicate taste

of his, a taste very rare in Spain, where flowers and trees have
never been greatly cared for, should have contributed rather to

augment than to lessen the elaborateness, pomposity, and affecta

tion of his style. But these faults were shared by all the writers

of that age. In his comedies, for example, where he does not pique
himself on a fine style and does not attempt to take the Latins or

the Italians for his models, his language is, if not nervous and

self-restrained, at least limpid and flowing, in this respect contrast

ing very favourably with the florid and laboured style of his epics
and prose pastorals. Viewed broadly, and leaving out of account
certain theories which in the long run greatly influenced his manner
of writing, Lope belonged in literature to what may be called the

school of good sense
;
he made it his boast that he was a Spaniard

pur sang, and steadfastly maintained that a writer s business is to

write so as to make himself understood. When brought face to

face with the coterie of the precieim and quintcsscncies, the
&quot;

cultos,&quot;

and &quot;criticos,&quot; and &quot;conceptistas,&quot; Lope takes the position of a

defender of the language of ordinary life, the good old Castilian

tongue. In the dispute which arose between the partisans of the

two schools of &quot;cultos&quot; or &quot;culteranos&quot; and &quot;llanos,&quot; the

dramatist ranged himself on the side of the latter. In the matter
of versification he refuses to admit that the long Italian verse has
the advantage of the Castilian octosyllabic :

&quot; No pienso que el

verso largo Italiano haga ventaja al nuestro, que si en Espaiia lo

dizen es porque, no sabiendo hazer el suyo, se passan al estrangero
como mas largo y licencioso. . . . Que cosa iguala a una redorulilla

de Garci Sanchez 6 Don Diego de Mendoza ?
&quot;

(Preface to Isidro}.

Unfortunately the books that he read, his literary connexions, his

fear of being unfavourably judged by the Italians, all exercised

an influence upon his naturally robust spirit, and, like so many
others, he caught the prevalent contagion of mannerism and of

empty and pompous phraseology. In his studies at the imperial

college and at Alcala Lope had never found his way up to the

truest and highest sources of the beautiful
;
he had never attempted

Greek, but had contented himself with Latin, which he chose to

regard as the only ancient tongue which a man of letters needed

to learn. To his natural son, Lope Felix del Carpio, when enter

ing upon his Latin studies, he wrote, &quot;So you have begun to

grapple with the rudiments ? It is one of the things which cannot

possibly be avoided
; but, for all that, if I could find some one to

teach you your own language well, I should be quite satisfied, for

I have seen too many of those who, having learned Latin, are

ignorant of their native tongue and affect to despise everything
written in the vulgar idiom. What presumption to forget that

the Greeks did not write in Latin or the Latins in Greek ! I con

fess I laugh whenever I see men giving themselves out for Latin

poets who write in their own language like mere barbarians
;
and

I conclude that they cannot possibly have been born poets, for the

true poet (there is not more than one, they say, in a generation)
writes in his own language, and it is therein that he shows his

excellence, witness Petrarch in Italy, Ronsnrd in France, and
Garcilaso in Spain. Nevertheless I do not wish to discourage you
from learning that queen of languages (Latin), the third in the

world in point of antiquity. Try to know it as well as you can,

my son, but by no means learn Greek, for I would not have you
like those who strut and give themselves airs because they have

acquired a smattering of it. Greek tends too much to vanity, and
what is the use of learning a language which is known to so few ?

&quot;

After thus warning his son against the dangers of Greek, Lope
adds other counsels which reveal to us his feelings towards his own

bygone days.
&quot; Have but few books, and those choose with care

;

diligently observe the thoughts they contain, and do not let any
thing noteworthy pass without a mark on the margin. Should it

be your misfortune to become a maker of verses (which God forbid !)

try at least not to make that your chief occupation, nor let it

divert you from more important matters, for therein you will spend
your time to no profit. The less of verse you make the more you
will be esteemed and appreciated. You need only take an example
from me. Certainly you will never be able to render more services

than I have done to so many patrons, and see to what my diligence
has brought me, to the smallest of houses, a narrow bed, a poor
table, and a patch of garden, the flowers of which dispel my cares

and supply me with ideas.&quot; Lope knew only Latin, but this he
knew well. Yet, instead of filling himself with the spirit of

antiquity, and purifying his taste by contact with its literary

masters, he regarded their writings as nothing more than re

pertories of beautiful and out-of-the-way expressions. After the

Latins Lope turned by preference to the Italians. Like every
other Spanish man of letters of his time, he had been reared on

Italian literature : he knew intimately the works of its great poets
of the Renaissance, especially Ariosto and Tasso, as well as San-

nazaro, the last-named of whom he imitated on several occasions ;
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lie kept a steady watch upon all that was published in Italy,
cultivated carefully the connexions he had established with Italian

writers of repute, and was always flattered by the eulogies which
reached him from that quarter. His principal friend and corre

spondent in Italy was the Neapolitan poet, G. B. Marini, one of the

worst corrupters of Italian literature (see vol. xiii. p. 511). He
puts himself at Marini s feet, calls him antistes Musarum and
Italiue dccos, sends him his portrait, and humbly begs his in

dulgence for a drama which he has been so bold as to dedicate to

him (see dedication to Virtud, Pobreza, y Mugcr). Lope knew
French also, and his works give evidence of an acquaintance with
French poetry of the 16th and 17th centuries such as is rare in

Spain ;
he occasionally quotes Ronsard and Malherbe, and shows

solicitude as to French opinion about his dramatic writings. In
a word, his literary culture was chiefly Latin-Italian

; and, if he
defends the tradition of the nation, and the pure simplicity of

the old Castilian against
&quot;

los de la nueva
poesia,&quot;

that is to say,
the innovators of the school of Gongora, and against the jargon
of the &quot;cultos,&quot; still he does not wish to be taken for an unin
formed person, for a mere casual litterateur devoid of classical

training : he especially emphasizes the fact that he has passed

through the university, and is continually accentuating the differ

ence between the &quot;

ingenios cicntificos
&quot;

(those who know Latin)
and

&quot;legos ignorantes&quot; (ignorant laymen). With what a sense of

superiority, for example, does he mention that Cervantes was not
to his mind sufficiently

&quot;

cieutiiico
&quot;

(preface to Las Fortunas de

Diana), the fact being that Cervantes had been neither at Alcala
nor at Salamanca !

For a rapid survey of the works of Lope, it is convenient
to begin with those which the Spaniards include under the name
of Obras Siicltas, the title of the large collection of the poet s

non-dramatic works (Madrid, 21 vols. 4to, 1776-79). We shall

enumerate the most important of these, as far as possible in the
order of publication. The Arcadia (1598), a pastoral romance,
composed at the instance of the duke of Alva, and inspired by
Sanna/aro, Montcniayor, and Cervantes, is one of the poet s feeblest

and most wearisome productions. Isidro (1599), a narrative of the

life of Isidore, patron of Madrid, is called a Castilian poem on
account of the rhythm in which it is composed, quintillas of octo

syllabic verse. The Nermosura de Angelica (1602), in three books,
is a sort of continuation of the Orlando Furioso, in octaves after the

fashion of the original poem. Similar in form is La Dragontca, a

fantastic history of the last expedition and the death of Sir Francis

Drake, who was such a terror to the fleets and the coast of Spain
that his name had become a synonym for that of the evil one.

Finally the Rimas are a miscellany of short pieces. In 1604 was

published the Pcrcgrino en su Patria, a romance in prose and verse,
similar in kind to the ^thiopica of Heliodorus

;
it is a mediocre

work, but of great bibliographical interest, on account of its authentic
list of the comedies which Lope recognized as having been written

by him up to that date, a list which he augmented by 114 new
titles in the 1618 edition of the novel. The more Lope composed
poetry the more he went to the Italian poets for inspiration,

labouring to show that the mechanism of the Italian octave was as

familiar to him as that of the national redondilla. Having imitated

Ariosto, he proceeded to imitate Tasso
;
but his Jerusalem Conquis-

tada (1609) has preserved nothing of the art shown in its model,
and is a dull and insipid performance. Little need be said about
the Pastores de Belen (1612), a sort of pious pastoral, dedicated to

his son Carlos, which forms a pendant to his secular Arcadia, or

about the incidental pieces which he published in connexion with
the solemnities of the beatification and canonization of St Isidore in

1620 and 1622. And it is enough simply to mention La Filomcna

(1621), La Circe (1624), and other poems published about the same
date, as also the four prose novels, Las Fortunas de Diana, El Des-
dichado por la ffonra, La Mas Prudente Venganza, and Guzman el

Bravo. The great success of the Nuvclas Egemplares of Cervantes

(1613) had stimulated Lope, who wished to measure himself with
the author of Don Quixote on the field of the novel

; and, as this

literary form had been borrowed from the Italians, he expected to

achieve a success as great as that which he supposed to be already
his in the fields of pastoral romance and epic poetry. But in this

instance at least the
&quot;

cientifico
&quot;

was completely defeated by the

&quot;lego&quot;: Lope s novels have none of the grace, naturalness, or

interest which characterize those of his rival. The last important
work which has to be mentioned before we leave the narrative poetry
of Lope is the Laurel de Apolo (1630). This piece describes the
coronation of the poets of Spain on Helicon by Apollo. All of
them good, middling, and bad share in the ceremonial, and

among the poets properly so called appear some other men of letters,
certain important personages to whom Lope felt under obligations,
which could not be more satisfactorily paid than in the current
coin of verse which he had so readily at his command. This work
is more meritorious as a bibliographical manual of Spanish poetry
at that time than as genuine poetry. One other &quot;obra suelta,&quot;

closely akin to Lope s dramatic works, though not properly speak
ing a drama, is La Dorotca (1632). Lope describes it as an &quot; action

in
prose,&quot;

but it is rather a &quot;romance in dialogue&quot;; for, although
divided into acts, the narrative has nothing dramatic about it ex

cept its outward form
;
and on account of its size and the digres

sions with which it is encumbered it has never succeeded in finding
its way to the stage. It belongs to the class of which Celcstina is

the type, in so far as one of the principal characters, La Gerarda,
is a go-between ;

but Lope has amplified his model, idealized it,

and purged away much of the grossness belonging to the mean sur

roundings of the character of the original Celestina and common to

the numerous works of the 16th and 17th centuries to which it gave
rise. Of all Lope s productions Dorotea is undoubtedly that which
shows most observation and study ;

the style also is unusually
simple arid easy. The attempt has sometimes been made to dis

cover in the adventures of Fernando, one of its heroes, allusions to

Lope s early youth ;
but there is nothing conclusive in any of the

supposed coincidences between fact and fiction which Fauriel and
others after him have sought to establish. Of all this mass of

Obras Sueltas, filling more than twenty volumes, very little (leaving
Dorotea out of account) holds its own in the impartial judgment of

posterity. The long epic or narrative poems are quite unreadable,
and almost the same must be said of the pastorals and novels. The

lyrical element alone retains some vitality. From the Rimas and
other collections of detached pieces one could compile a pleasing

anthology of sonnets, epistles, elegies, and romances, to which it

would be proper to add the Gatomaquia, a burlesque poem pub
lished along with other metrical pieces in 1634 by Lope under
the pseudonym of Tome de Burguillos. But here the list would
have to stop.

It is, however, to his dramatic writings that Lope owes his very
considerable place in literary history. It is very curious to notice

how he himself seizes every available occasion for depreciating the

work of the drama, treats the art of comedy-writing as one of the

humblest of trades (de pane lucrando}, and protests against the

supposition that in writing for the stage his aim is glory and not

money.
1 The reason is not far to seek. The Spanish drama, which,

if not literally the creation of Lope, at least owes to him its defini

tive form the three-act comedy was totally regardless of the pre

cepts of the school, the pseudo-Aristotelianism of the doctors of the

period. Lope accordingly, who stood in awe of the criticism of the
&quot;

cientificos,&quot; felt bound to let them see that, from the point of view
of literary art, he attached no value to the &quot;

rustic fruits of his

humble
vcga.&quot;

In his Artc Nuevo de Hacer Comcdias en Este Tiempo,
which was published in 1609 and is the Ars Poetica of the new

school, Lope begins by showing that he knows as well as any one

the established rules of poetry, and then excuses himself for his in

ability to follow them on the ground that the
&quot;vulgar&quot; Spaniard

cares nothing about them. &quot;Let us then speak to him in the

language of fools, since it is he who pays us.&quot; Under such condi

tions all that the dramatic poet can do is to plan ingenious plots,
so as adroitly to sustain the interest and retard as long as possible
the denouement, for nothing is more displeasing to the ordinary

public than to be able to divine too soon the solution of the problem
set before them on the boards of the theatre. Such, with a few

pieces of advice as to the choice of metres and the costume of the

actors, is the recipe for the new or free comedy, a barbarous kind
of literature, according to Lope, and outside the region of art, yet
the only drama possible in Spain.

2 Another reason, more serious

still, which made it necessary for him to speak deprecatingly of his

dramatic works is the circumstance that the vast majority of them
were written in haste and to order, precisely like so many feuilleton

romances of Alexandre Dumas
; they are for the most part comcdias

de rcpcnte, hurriedly conceived at the request of some grandee or of

some impresario or manager. The poet does not hesitate to con

fess that &quot; more than a hundred of my comedies have taken only

twenty -four hours to pass from my brain to the boards of the

theatre.&quot; Perez de Montalban, who lias a great admiration for this

kind of cleverness, tells how, at Toledo, on a certain occasion, Lope

composed fifteen acts in fifteen days that is to say, five entire

comedies, which he read to his friends step by step witli the process
of their composition. On another occasion, when pressed by a

manager who wanted something for the carnival, Lope took Mon
talban as a collaborateur

;
the two friends parcelled out the comedy

between them, Lope undertaking the first act, Montalban the second,

and the third, to save time, was divided between them. In two

days they had finished the first two acts, and on the third Mon
talban rose at two in the morning and at eleven he had finished.

Then he went in search of Lope, who, when questioned as to

his progress, replied :

&quot;

I got up at five, finished the act, break

fasted, wrote an epistle of fifty tercets, and have now finished

watering the garden, and a rather tough business it has been.&quot;

This is not art
;

it is handicraft, and one understands why Lope
sometimes found it prudent to lay stress on the fact that his come
dies had been written for the ears of spectators, not for readers in

1 Algunos quo picnsan que las escribo por opinion ; desengatleles V. M. y

2 Las comedias de Espafia no gn.irdan el arte . . . porque con aquel rigor de

niuguna inanera fuerau oidas de los Espanoles.
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their studies. 1

Nevertheless, he did write some dramas in which
the plan is more fully matured and the execution more carefully
carried out ; still, hurried composition and reckless production
are after all among the most distinctive marks of his theatrical

works. Towards the close of his career Lope somewhat modified

the severe and disdainful judgments he had formerly passed upon
his dramatic performances ; he seems to have had a presentiment
that posterity, in spite of the grave defects of his work in that de

partment, would nevertheless place it much higher than the Jeru
salem Conquistada, La Dragontca, and other works of which he
himself thought so much. In his Egloga d Claudia, which is, so to

.say, his literary last will and testament, he claims to have been a

creator :

&quot;

It is to me that the art (of comedy) owes its beginnings,

although I have departed from the strictness of Terence, and do
not for a moment pretend to deny the part which belongs to the

three or four great geniuses who have watched over the infancy of

the drama. To whom are we indebted, Claudio, for so many de
lineations of love and jealousy, so many moving pieces of eloquence,
such a copious supply of all the figures which rhetoric has ever been
able to invent ? All that is produced to-day is nothing but imita

tion of what art created yesterday. The path, it is I who have

opened it up and made it practicable, and everybody now traverses

it with ease. It was I who gave the example which is followed

and copied on all hands.&quot; We may certainly credit Lope with
creative power, with the instinct which enabled him to reproduce
the facts of history or those supplied by the imagination in a multi
tude of dramatic situations with an astonishing cleverness and flexi

bility of expression ;
but unfortunately, instead of concentrating

his talent upon the production of a limited number of works which
he might have brought to perfection, he dissipated it, so to say,
and scattered it to the winds.

The catalogue of Lope s comedies has been drawn up by himself ;

and, in spite of some discrepancies in his figures, it is established

that up to 1604 he had composed, in round numbers, as many as

230. In 1609 the figure had risen to 500, in 1618 to 800, in 1620
to 900, in 1625 to 1070, and in 1632 to 1500. Ultimately Montalban
in his general survey published in 1636 (Fama Posthuma} set down
the total of Lope s dramatic productions at 1800 comedies and 400
autos sacramcntales. Of this number there are nearly 608 comedies
of which the text is extant, or which are at least known to us by
their titles (from the lists of the Pcrcgrino) ;

but the printed or MS.
text of only 439 is actually accessible, besides some 40 autos and a
few entremescs. Very many of those pieces were printed during Lope s

lifetime, either in collections of varies autorcs or as separate issues

by booksellers who bought from the actors in an underhand way
the manuscripts of their roles or else caused the unpublished comedy
to be written down from memory by persons whom they sent to

attend the first representation. Such pieces therefore as do not

figure in the collection published under Lope s own direction or

under that of his friends cannot be regarded as perfectly authentic,
and it would be unfair to hold their author responsible for all the
faults and defects they exhibit. On the other hand, there exist in

various libraries entire comedies in Lope s own handwriting which
have never been printed.
The classification of this enormous mass of dramatic literature is

a task of great difficulty, inasmuch as the terms usually employed,
such as comedy, tragedy, and the like, do not apply here. There is

not explicitness enough in the division current in Spain, which

recognizes three categories : (1) comcdias de capa y espada, the

subjects of which- are drawn from everyday life and in which the

persons appear as simple caballeros
; (2) comcdias dc ruido or dc

teatro, in which kings and princes are the leading characters and
the action is accompanied with a greater display of dramatic machin

ery ; (3) comcdias divinas or de santos. Some other arrangement
must be attempted. In the first place Lope s work belongs essenti

ally to the drama of intrigue ;
be the subject what it may, it is

always the plot that determines everything else, not the delinea
tion of manners or of character. Lope in the whole range of his

dramatic works has not a single piece comparable to La Verdad

Sospechosa of Alarcon, the most finished example in Spanish litera

ture of the comedy of character
;
and what is called the comedy

of manners is no better represented : only El Rufian Castrucho, El
Anzuclo de Fenisa, and one or two others can be named. It is from

history, and particularly Spanish history, that he has borrowed
more than from any other source. It would in fact be difficult to

say what national and patriotic subjects, from the reign of the half
fabulous King Pelayo down to the history of his own age, he has
not put upon the stage. Sometimes he contents himself with serv

ing up old chronicles afresh or stringing together fragments of old

popular songs, as in El Bastardo Mudarra, with inventing here and
there a few secondary characters when the original material is not

sufficiently rich and complicated, as in Las Doncellas de Simancas,
Los Bcnavides, El Casamiento en la Mucrte, and many others, or
sometimes even with clothing with complete dramatic action one

1 No las escrivi . . . para que de los oydos del teatro se trasladarau
a la censura de los aposentos.

single fact of history, as in one of his most famous plays, La Estrclla

de Sevilla, in Porftar kasta Morir, in El Mcjor Alcalde el Key, and
others. Even current events as they took place under his eyes
furnished him with motives. In an age when people read but little,

the theatre was a channel of information and a means of rousing
patriotic sentiment. A victory of the Spanish arms in Flanders
or the success of hardy adventurers in planting the royal banner of

Castile in some virgin land in the West, events like these promptly
gave rise to a comedy. On the basis of any sort of report of battle

or conquest Lope improvises a dramatic action, or at least a narrative
in dialogue. Thus under the title of La Mayor Victoria de Ale-
mania he describes a victory won in the Palatinate by Don Gonzalo
de Cordoba, brother of the duke of Sesa, his patron. Such are the

principal varieties of historical or heroic comedy. But it is to the

class of capa y espada also called norelcsco, because the subjects are

almost always love intrigues complicated with affairs of honour
that Lope s most celebrated plays belong. In these he has most

fully displayed his powers of imagination (the subjects being all

invented) and his skill in elaborating a plot. Among the plays of

this class which are those best known in Europe, and most frequently
imitated and translated, may be specially mentioned Los liamillctcs

de Madrid, La Boba para los Otros y Discrcta para si, El Perro del

Hortclano, La Viuda de Valencia, and El Maestro de Danzar. In

some of them Lope has sought to set forth some moral maxim, and
illustrate its abuse by a living example. Thus, on the theme that

&quot;poverty is no crime,&quot; we have the play entitled Las Flores de

Don Juan, in which he shows in the history of two brothers the

triumph of virtuous poverty over opulent vice
; at the same time

he attacks indirectly the institution of primogeniture, which often

places in the hands of an unworthy person the honour and substance
of a family when the younger members would be much better quali
fied for the trust. Such pieces are, however, rare in Lope s repertory ;

in common with all other writers of his order in Spain, with the
occasional exception of Alarcon, his sole aim is to amuse and stir

his public, not troubling himself about its instruction. The strong

point of such writers is and always will be their management of

the plot. As has been said by Le Sage, a good judge: &quot;The

Spaniards are our masters in the art of planning and skilfully work

ing out a plot ; they know how to set forth their subject with infinite

art and in the most advantageous light.&quot;
It is not necessary to

dwell here upon the other varieties of comedy represented in Lope s

works, that is, the comedias divinas, fiestas (mythological dramas
for the most part), entremescs, and autos. In none of them has he

produced anything of the highest order, or even comparable to the

better performances of his contemporaries and successors.

To sum up, Lope found a poorly organized drama, plays being

composed sometimes in four acts, sometimes in three ; and, though
they were written in verse, the structure of the versification was left

far too much to the caprice of the individual writer. The style of

drama then in vogue he adopted, because the Spanish public liked

it. The narrow framework it afforded he enlarged to an extra

ordinary degree, introducing everything that could possibly furnish

material for dramatic situations, the Bible, ancient mythology, the

lives of the saints, ancient history, Spanish history, the legends of

the Middle Ages, the writings of the Italian novelists, current

events, Spanish life in the 17th century. Before him manners and
the conditions of persons and characters had been barely sketched

;

with fuller observation and more careful description lie created real

types, and gave to each social order the language and drapery
appropriate to it. The old comedy was awkward and poor in its

versification ; he introduced order into the use of all the forms of

national poetry, from the old romance couplets to the rarest lyrical
combinations borrowed from Italy. Hence he was justified in say
ing that those who should come after him had only to go on along
the path which he had opened up. Calderon notably, whose merit
has been much exaggerated, especially since the Germans took him
under their protection, is merely a pupil and inferior to his master

;

at all events, his indebtedness to the latter is enormous and has not
as yet been adequately recognized.

IttWiography.- For the life of Lope, see Juan Perez cle Montalban s Fama
Posthuma (4 to, Madrid, 1036

; reprinted in JIM. Bivadeneyrd) ;
La Barrera,

Catdlogo del Teatro Antiguo Espanol; Von Schack, Geschichte der dramalischcn
Literatur und Kunst in Spanien, vol. ii.; and Ultimas Amores de l.ope, de Vega
Carpio (8vo, Madrid, 1S76), an extract by Francisco Asenjo Barbieri from an

unpublished biography written by La Barrera in connexion with the poet s

correspondence with the duke of Sesa. For Lope s literary theories and doctrine
of dramatic art, reference may be made to Menendez-Pelayo, Histnria de las

Ideas Eatcticas en Eapaiia, and to A. Morel-Fatio, JM Comfdie Espagnole du
XVlime Sierle (Svo, Paris, 1885). The Oliras Sveltns were published by Francisco
Cenla y Rico (21 vols. 4to, Madrid, 1776-70). For the bibliography of the

comedies, see La Barrera. The selection of comedies published by Ilartzen-

busch in four volumes in the Biblioteca Kivadeneyra is fairly good ;
but the

same cannot be said of its choice of Obras Sueltas. (A. M.-F.)

VEGA, GARCILASO DE LA. See GARCILASO.

VEGETABLE KINGDOM. 2 There is one peculiar
factor which enters into the problem of the classification

&quot;

The problem of classification being essentially the same in the

animal and vegetable kingdoms, the reader is referred to the general
discussion of it in the article ANIMAL KINGDOM.
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of plants and materially adds to its complexity. It is the

polymorphism of the individual : that is, the life-history

is usually complex, the individual assuming different forms

in various stages of its life-history. Thus, in the great

majority of plants there is a well-marked alternation of

generations, an alternation, that is, of a sexual form, the

yametophyte, with an asexual form, the sporophyte (see

REPRODUCTION, vol. xx. p. 423). And not only so, but in

many cases one or other of these generations presents a

number of different forms. Hence the true affinities of

any individual cannot be regarded as satisfactorily ascer

tained unless its life-history is fully known ; and, since in

most cases the various forms are perfectly separate, and

often quite dissimilar, there is difficulty in obtaining all

the information necessary for determining the true system
atic position of a plant, a difficulty which has not yet
been overcome in very many cases.

Comparatively little light is thrown on the affinities of

existing plants by the information which has been accumu
lated with regard to the extinct fossil forms. In no case

can the genealogy of an existing plant be traced as in the

case of the horse among animals (see ANIMAL KINGDOM).
The vegetable kingdom is usually divided into the four

following sub - kingdoms : I. THALLOPHYTA
;

II. BRYO-

PHYTA
;

III. PTERIDOPHYTA
;
IV. PHANEROGAMIA (SPER-

MAPHYTA).
All of these, except some Thallophyta, present a more

or less clearly marked alternation of generations. In all

cases the more conspicuous form is considered to be &quot;the

plant.&quot; Thus, in the Thallophyta generally the plant is

the gametophyte, the sporophyte being comparatively in

conspicuous and in many cases merely an appendage on

the gametophyte ;
in the Bryophyta likewise the gameto

phyte is the plant, the sporophyte being an appendage on

the gametophyte. In the Pteridophyta and in the Plian-

erogamia the plant is the sporophyte, the gametophyte

being comparatively inconspicuous. In the Pteridophyta
the gametophyte is still an independent organism ;

but in

ascending from the lower to the higher forms it becomes

more and more reduced. In the Phanerogamia the game
tophyte is still further reduced and becomes a mere

appendage on the sporophyte.

SUB-KINGDOM I. THALLOPHYTA.
This sub-kingdom includes the most lowly organized of

plants. They are characterized by the total absence, or

the imperfection, of that differentiation of the body into

root, stem, and leaf which is so marked a feature in the

higher plants, and by the simplicity of their internal struc

ture, especially by the absence of woody vascular tissue.

In those Thallophyta which present an alternation of

generations the gametophyte is generally the more con

spicuous, constituting the plant. The gametophyte is

commonly capable of producing spores, not only sexually,
but also asexually.

The sub-kingdom is naturally divided into two main

classes, the ALG.-E or SEA-WEEDS and the FUNGI, to which

may be added, as a subsidiary group, the LICHENS. It is

becoming usual to regard the Alyx and Fungi as distinct

sub-kingdoms ;
but it is preferable, as they have so much

in common, to continue to regard them as classes of the

sub-kingdom Thallophyta.
CLASS I. ALG^:. There is so much variety in the form

and structure of the Algx (see article ALG.E) that no more

precise definition of them can be given than that they are

Thallophytes which contain chlorophyll (see PHYSIOLOGY,
vol. xix. p. 52). Though they characteristically live in

water, this is by no means universally the case, for the

natural habitat of many of them is damp soil. All
Al&amp;gt;/;v

contain chlorophyll, but many of them contain other

colouring-matters in addition, a feature which forms a

convenient basis for classification. On this basis the Algx
are classified into the four following sub-classes :

I. Cyanophycese, containing a bluish colouring-matter, fhyco-
cyanin, and having a blue-green colour.

II. Chlorophycese, green Algse, containing no colouring-matter,

except chlorophyll and its derivatives.

III. Phseophyceae, containing a yellow or brown colouring-matter,

phycopbasin, and having a brown colour.

IV. Rhodophycese, containing a red colouring -matter, phyco-

erythrin, and having a red or purple colour.

These four sub-classes are by no means co-extensive.

The Cyanophycese, include only very simple forms
;
the

Chlorophycese, and the Phxophycex include a series of

forms from the simplest to the most complex ;
the Rhodo-

phycese, include only forms which, though their vegetative
structure is frequently very simple, are comparatively

highly developed as regards their reproductive organs.
Sub-Class I. Cyanophycese, or Blue-Green Algas. The body

may consist of a single, more or less nearly spherical cell, as in

most of the Chroococcaceai (e.g., Glceoccipsa), or it may be a multi-

cellular layer one cell thick (e.g. , Merismopedia), or it may be

filamentous, consisting of a single row of cells, as in Rivularia,

Nostoc, Oscillaria. When the body is filamentous, it sometimes

presents a distinction of base and apex, as in Rivularia
;
and it is

frequently branched, the branching being either spurious (e.g.,

Scytonema) or true (e.g., Sirosiphon). In most cases growth and
cell-division go on in all the cells of the body, but in the Scyto-
nemcas and Sirosiphoneae only at the apices. A characteristic feature

of the sub-class is the more or less bulky mucilaginous cell-wall

which invests the cells and filaments.

Reproduction is mainly effected in a purely vegetative manner.
In the unicellular forms each cell-division necessarily leads to the

formation of new individuals. In the flattened forms (e.g., Merismo-

pcdia), when the body reaches a certain limit of size, it simply
breaks up into a number of separate portions. In the filamentous

forms the body is marked out into segments by inert cells, termed

heterocysts, which are quite different in appearance from the living
cells of the filament. Eventually these segments, termed hormo-

gonia, separate, and, escaping from the mucilaginous matrix, de

velop by growth and cell-division into new individuals. In many
cases special reproductive cells, spores, are developed. Each spore
is formed from a single cell of the body, which surrounds itself

with a thick firm wall of its own. It is probable that ciliated spores,

zoosporcs, are produced, but the existing observations on this point
are inconclusive. There is no evidence of the existence of any form

of sexual reproduction in this group.
The Cyanophycesa are divided into a number of orders :

Order 1. Chroococcaccx. Order 4. Rivulariacese-.

,, 2. Nostocaccx. ,, 5. Scytoncmese.

,, 3. Oscillariacees. ,,
6. Sirosiphoneae. (Stigo-ncmese).

It is doubtful to what extent these orders really represent dis

tinct forms
;

for there is some evidence that certain Cyanophyccx
assume the different forms characteristic of several of these orders

at various stages of their development and under various external

conditions : in other words, some, at least, of the Cyanophyceee are

polymorphic, and this necessarily renders their classification difficult.

The CyanoplnjcciK resemble the Schizomycetes (Fungi] in many
respects, as, for instance, in their general structure, in their simple

vegetative reproduction and in their spore formation, in the pro
duction of a bulky mucilaginous matrix, and in their polymorphism.
On these grounds they are frequently placed along with the Schizo-

3S in a distinct class under the name Schizophyta. Hut this

arrangement does not seem to secure any special advantage. It is

simpler to regard the Cyanophycese and the Schizomycetes as parallel

groups, the one belonging to the Algx, the other to the Fungi.
Sub-Class II. Chlorophycese. The body may consist of a single

cell (e.g., Protococco ideas), or it may be multinueleate and unseptate

flattened (as in Ulvo), or filamentous (as in Spirogyra, Utolhrix,

c. ), with a differentiation of root and shoot (as in (Edogonium) ;

or it may even present rudimentary differentiation into stem, leaf,

and root, as in the Sij honcec (e.g., Caulcrpa) and C/iaraccas. The

structure of the body is peculiar in the Hydrodidycie, being com

posed of a number of originally separate cells ;
such a body is

termed a coenobium.

Vegetative multiplication, though not universal, is not uncommon
in this sub-class. Reproduction by means of asexualry-produced

spores is very general, and the spores are commonly ciliated zoo-

spores. A sexual process has been observed in members of every
order of this sub-class. It consists either in the fusion of similar

sexual cells, when it is said to be isogamous ;
or a large non-motile
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female cell (oospliere) is fertilized by a small motile male cell

(antlierozoid), when it is said to be oogamous. The isogamous pro
cess usually takes place between free-swimming ciliated cells (2)lano-

gametes) ;
but in the group of the Conjugates it takes place between

gametes which are not set free into the water and are not ciliated

(see REPRODUCTION). In those Chloropliywse, in which both sexual

and asexual spore-formation occurs, there is generally a distinction

of sexual and asexual forms, so that the liie-history presents an
alternation of generations. Thus, in Acetabularia the plant is the

sporophyte, producing asexually non-motile spores, which on ger
mination give rise to sexual reproductive cells or gametes. Each
of these spores represents a sexual form or gametophyte. Again,
in ColcochfKte the plant is the gametophyte, producing the sexual

organs, the sporophyte being represented by a small flattened plate
of cells, developed from the fertilized female cell or oospore, which
never produces any sexual organs, but only spores.
The Chloropliyccaz may be classified as follows :

Order 1. Protococcoidcse-. Unicellular plants ;
the body frequently

spherical and unattached, but presenting in some forms a distinc

tion of base and apex, and then it is attached by the base. Re
production hy vegetative division, or by zoospores, or by a sexual

process, the sexual cells being similar plauogametes. This order

may be divided into two families, the Protococcaccae. and the

Palmellaccai, the distinction being that in the latter the cell-

walls are swollen and mucilaginous, so that the cells are held

together, whereas in the former the cells are free. Vegetative
multiplication by division is universal in the Palmellaccee, but is

cjommonly wanting in the Protococcacefe.

Order 2. Volvocincse. Unicellular or multicellular plants ; body
free-swimming by means of cilia, either spherical or a flat plate.

a. Isogamous forms : Pandorina, Stephanospkssra (spherical),
Gonium (flattened).

b. Oogamous forms : Volvox, Eudorina, Chlamydomonas (uni

cellular).
Order 3. IlydrodictyesR. Multicellular plants ; body unattached,

a net (Hydrodictyon) or a flat plate (Pcdiastrum), formed by the
combination of originally separate cells (a ccenobiuni). The sexual

process is isogamous.
Order 4- Sijihonete. Unseptate multinucleate plants ; body vesi

cular and unbranched, or filamentous and branched, assuming
most various forms, presenting distinction of base and apex, at

tached by base; sometimes (Caulerpa) presenting differentiation

into root, stem, and leaf. The sexual process is isogamous or

oogamous.
a. Isogamousforms : Codicx, Dasycladcse, Caulerpcee, Botrydiese.
b. Oogamousforms : Vaucheriaccaz.

OrderS. Confervoidese. Septate multicellular plants (body uni
cellular in some Desmids) ;

cells uni- or multi-nucleate ; body fila

mentous, branched or unbranched, sometimes presenting distinc

tion of root and shoot, and then attached by the root, or a flat

plate or hollow tube of cells. The sexual process is isogamous or

oogamous.
a. Isogamous forms-

a. Gametes not free-swimming or ciliated : Conjugates

(including Desmidiese,, Mcsocarpeee, Zygncmcee).
p. Gametes free-swimming and ciliated.

Body filamentous, unbranched : Ulothricaccse.

Body filamentous, branched : Cladophoreas, Chaeto-

phorefe.

Body a flat or tubular layer of cells : Ulvaccte.

b. Oogamous forms : body filamentous

a. Sexual organs undifferentiated : Sphseroplese.

/3.
Sexual organs differentiated.

(Edogoniese, ; body unbranched (except Bulbochsete] ;

oogonium without trichogyne ; sporophyte, a single
cell (oospore).

Coleochietcfe ; body branched
; oogonium with tricho

gyne ; sporophyte multicellular.

Order 6. Characeai. Multicellular plants; body presenting dif

ferentiation into leaf, stem, and root. There is no asexual produc
tion of spores ;

the sexual process is oogamous, the sexual organs

being highly differentiated.

The distinction of the genera, and to some extent also that of

the orders, is rendered difficult in many cases by polymorphism.
For instance, it has been ascertained that many plants which have
been referred to the Protococcoidefe are simply forms of some of the

Confervoidete, Siplwncx,, &c.
;
and similarly some of the Ulvacete

have Ulothricoid forms. Still, there can be no doubt that each of

the above orders includes some autonomous forms.

With regard to the affinities and phylogeny of the orders of

Clilorophycesv, the Protoccoidcaz must be taken as the starting-point
from which the other orders have sprung, their evolution having
taken place in various directions. Beginning with the simple

spherical Protococcaccas, the origin of the Folvodnese from these

by cell-division can be readily traced through Chlamydomonas, the

higher forms being simply motile multicellular Protococcacefe.

Closely allied to the Volwcineae are the Hydrodictyete. The Siphoncx

can be readily traced back to the simplest Protococcacefe through
the attached Protococcacefe, such as Characium. The Cmifcrvoidcai
are probably also derived from the Protococcaccie ; and a certain

relationship between some members of this order the Cladopliorcx,
and the Siphoneaz is indicated by the multinucleate cells of the

former. Thus, Valonia, which is septate, and therefore really be

longs to the Confervoidcx, closely resembles some of the Siphonc&
in its general habit. The phylogeny of the Characcx is obscure,
but it is probable that they have sprung from the Confervoidcw,

possibly from the Cladophorcx. It is of interest to note that the

large cells of the CharacctK become multinucleate.
Sub-Class III. Phseophycese. The form of the body is very vari

ous
;

it may consist of a single cell
;
when multicellular it may be

filamentous and branched, or a flattened expansion, or cylindrical
or vesicular, hollow or solid. It presents also various degrees of

morphological differentiation : in some forms it is quite undifleren-

tiated
;
in others it presents a differentiation of base and apex,

and is then attached by the base
;
in others it presents indications

of differentiation into root, stem, and leaf. Vegetative multipli
cation is common only in the lowest forms ; in the higher it occurs
in some cases, and is effected by the abstriction of modified members
of the parent, termed gcmmm. The existence of a sexual process
has been ascertained in several forms

;
but in many others further

investigation is required to determine its presence or absence. In
those forms in which it occurs it may be either isogamous or oogam
ous

;
the isogamous process may take place between free-swimming

gametes, or between gametes which are not free-swimming or cili

ated. The life-history of the plants of this group is imperfectly
known

;
but it has been ascertained that in some there is, and in

others there is not, an alternation of generations.
The Plifvophycete may be classified as follows :

Order 1. Diatomaccee. Unicellular plants, either free, or con
nected into filaments or masses by mucilage. Reproduction, vege
tative by division or by means of asexually-produced spores (auxo-
sporcs) ;

or sexual isogamous by the fusion of non-ciliated gametes.
The cell-wall is impregnated with silica.

Order 2. Syngcncticfe. Body unicellular, the cells being held

together by mucilage. Reproduction by division and by asexually-

produced spores. The order includes the two forms, Chromophyton
and Hydrurus. The former is distinguished by being unattached
and by the motility of its spores, which have a single long cilium.

Hydrurus grows attached, and the spores are not motile.

Order 3. Ph&osporese. Multicellular plants ;
the body is fila

mentous and branched or flattened, always presenting differentiation

of base and apex, and in some cases more or less well-marked dif

ferentiation into root, stem, and leaf, usually attached by the base.

Reproduction, vegetative by gemmse or by means of asexually-pro
duced zoospores, or by a sexual process which is essentially iso

gamous, the gametes being ciliated, but in the higher forms tend

ing to become oogamous. The principal families of the Phtrosporefa
are Ectocarpcee, Sphacclaricm, Mesoglceacese, Dcsmarcsticw, Scyto-

siphoncx, Cutleriaccfe, and LaminarietK. The filamentous tj^pe of

structure obtains in the Ectocarpcw, Sphacelariese, Mcsoglceacex, and
Desmarcstiese. The filaments may consist of single rows of cells

(monosiphonous], as in most Ectocarpess, or of several rows of cells

(polysiphonous), as in the Mesogloeaceie ;
or they may be polysiphon-

ous with a more or less well-developed cortical layer, as in the

Sphacclaricse, in which case there is also a large apical cell. The
structure of the Dcsmaresticee (e.g., Desmarestia and Arthrocladia)
is similar to that of the SphacclarieiK, but the growing point is

not apical, as in the Sphacelariex, but intercalary, as in the Ecto-

carpcie. In some of these forms (e.g., Cladostephus among the

Sphacclarieee) there is an indication of the differentiation of the

shoot into stem and leaf. The type of structure obtaining in the

Scytosiphonex, CutlcriacefV, and Laminariese is that of a flattened

expansion of parenchymatous tissue, though in the Laminarica .

there is a certain degree of histological differentiation, as is indicated

by the presence of elongated cells forming structures resembling the

sieve-tubes of the vascular plants. In some of the Scytosiphoncss
there is a large internal cavity, so that the body presents a cylindri
cal or vesicular form. Vegetative reproduction by gemma: is only
known in the SphacclariefG. Reproduction by means of asexually-

produced spores (zoospores) is known to occur in the majority of

the Phieosporcx, but it has not yet been detected in some forms

(e.g., Arthrocladia, Scytosiphon, Pliyllitis, Colpomcnia). The
asexual organs are unilocular sporangia. The sexual organs (gamct-

angia) are multilocular. They have been found in all the families

except the LaminaricfK, but not yet in all the genera (e.g., Aspcro-

coccus}. The gametangia are all quite similar, except in the Cut-

leriaccee and in Tilopteris (a genus allied to Desmarestia}, in which
also the gametes differ in appearance. A sexual process has only
been observed in a few species of Ectocarpcee and Scytosiphonese

(Ectocarpus siliculosus and E. pusillus, Giraudia sphacclarioidcs,

Scytosiphon lomcntarius), and in the Cutleriaceie. A full account

of the sexual process in these forms is given in the article REPRO
DUCTION

,
vol. xx. p. 425.

Order 4- Dictyotaceee. Body multicellular, thalloid, flattened,
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ribbon-like, as in Dictyota, Phycoptcris, Dictyopteris, or broader and

fan-shaped, as in Taonia, Padina, Zonuria
; usually attached by

the base, but by root-hairs developed on the under surface in Zonaria.

Asexual reproduction by spores, formed four (tetraspores) in each

unilocular sporangium ; spores not motile. Though a sexual pro
cess has not been observed, there are apparently male and female

organs, autheridia and oogonia. The supposed male cells are set

free and are not motile
;
the supposed female cells are not set free.

The sporangia and the sexual organs are borne on distinct indi

viduals, and in some genera (e.g. , Dictyota, Taonia) the male and
female organs are borne on distinct individuals.

Order 5. Fucacete. Body multicellular
; generally differentiated

into root and shoot
;
shoot usually thalloid, cylindrical, or flattened,

but differentiated into stem and leaves iu Sargassum. No asexual

production of spores. Sexual organs antheridia or oogonia. Male
cells numerous, set free, ciliated

;
female cells (oospheres) either one

(Pycnophycus, Himanthalia, Ci/stoseira, Sargassum}, two (Pelvctia),
four

( Ozothallia], or eight (Fucus) in an oogonium, set free, not motile.

The life-history of the PhsROphycese is in most cases imperfectly
known. In the Fucaccee, since there is no asexual formation of

spores, there is no alternation of generations, and there is no indi

cation of any other kind of polymorphism. In those forms in

which the sexual and asexual organs are restricted to separate indi

viduals, as in Cladostephus (Sphacclaricx), in the Cutlcriacex, and
in the Dictyotaccee, there may be an alternation of generations.
In the Cutlcriaccse it is, in fact, highly probable. In the one

genus, Zanardinia, the two generations are similar, differing only
in the nature of their reproductive organs. In Cutlcria, the other

genus, the two generations are dissimilar, the form known as Cut-

Icria being the gametophyte, whereas the sporophyte appears to be
a form which has been regarded as a distinct genus, under the name
of Aglaozonia. In some genera of Dictyotaccaz (Taonia, Padina,
Dictyopteris} there is a further indication of polymorphism, in that

the spore (whether tetraspore or oospore) produces on germination
a spherical or cylindrical protonematoid body, from which spring the

shoots of the characteristic form.

Since the life-history of the Ph&ophyccse. is so imperfectly known,
the relations of the various orders cannot be accurately determined.
The Diatomaccse and the Syngeneticfe are apparently isolated groups.
The families of the Phseosporese form a series leading from the simple
isogamous Ectocarpese through the Cutlcriaccx to the oogamous
Fumccse. There are also points of resemblance in the vegetative

parts between some of the Scytosiplioncve, and the Ijaminariess.

Hub-Class IV. Rhodophycese. This sub-class includes the single
order Floridcsc,.

Order Floridcx. Multicellnlar plants ; body flattened or fila

mentous
;
when filamentous, either monosiphonous or polysiphon-

ous, with or without a cortex
; thalloid, or with indications of

differentiation into stem and leaf. Asexual reproduction, by means
of uuciliated naked spores, which are usually tetraspores (wanting
in Lcmanca], produced in unilocular sporangia. Sexual reproduc
tion by means of male and female organs, termed antheridia and

procarpia ;
the procarpium is generally multicellular, but sometimes

unicellular (Banyiaccee, Nemalicee), is always closed, and generally
consists of two parts, the carpoyonium or sporogenous portion and
the trichogyne or receptive portion. The male cells are non-motile
and have a cell-wall (spermatia) ;

there is no differentiated female

cell in the procarpium. After fertilization the carpogenous cell (or

cells) divides to form the mother-cells of spores, and each mother-
cell gives rise to a single naked spore (carpospore), which is not
ciliated and is usually non-motile

;
in the Banyiaccas the carpo-

spores exhibit amoeboid movements for a time. The group of sporo

genous cells formed from the fertilized carpogenous cell (or cells) is

termed a cystocarp ;
in many cases these cells become surrounded

by an investment developed, from the adjacent vegetative tissue.

The structure of the cystocarp is very simple in the Bangiaccx,
consisting only of eight spore mother-cells. The principal orders

of the Floridcx are Banyiaccie, LcmancaceiE, Ncmalieie, Ccramiaccas,
CorallinctK, Rhodomelaccas, CryptoncmioccK, Rhodymcniaccae, Wran-
ycliaccx, Squamariaceee, Sphserococcaccas.
With regard to the life-history of the FloridciK, it is generally

considered to present a well-marked alternation of generations, the

plant being the gametophyte, the fructification (cystocarp) formed
in consequence of fertilization being the sporophyte. Further poly
morphism has been detected in the genera Lcmanca and Eatracho-

spcrmum. Here the carpospore does not at once give rise to

the plant, but to a filamentous or flattened body, which in Batracho-

spermum reproduces itself by spores, and from which the parent
form springs as lateral branches. This filamentous form appears
to be identical with species of the genus Chantransia

;
it is therefore

known as the Chantransia-form.

Mutual Affinities and Phytogeny of Sub-Classes of Alg&.

Comparison of the four sub -classes shows that, whereas the

Chlurophycese and the Flixopliyccx present two fairly complete series

of parallel forms, ranging from unicellular undifferentiated to multi-

cellular more or less highly differentiated organisms, the Cyano-

pliyccse, consist only of comparatively simple forms in which sexual

reproduction is unknown, and the RJiodophyccee of comparatively
complex forms in all of which a sexual process obtains. It has been

suggested by Colin, Berthold, and others that there is a close re

lation between the lowest Rhodophyccse (Bangia] and the higher
filamentous Cyanophyccie (Scytoncmeie, Sirosiphoncse ),

and that

possibly the latter may have been derived from the former. On
this view the Cyanopliycex and the Jl/todojj/iyceie, taken together,
constitute a series which is on a level with those of the Chloro-

phycex, and of the Phieophyccee. On comparing these three series

together, it will be observed that they present a general correspond
ence, in that the main types of form are to be found in all. Thus,
the Chroococcaccee among the Cyanophyccw, the Palmellaceaz among
the Chlorophyccas, and the Synyencticse, among the Phasophyccie are

corresponding groups ; similarly, the Confervoidese among the

Chloropnycc.se, correspond to the Ectocarpcse and oChe-r filament
ous Phseophycese, and to various forms of Rhodophycc.se,, such as

Bangia, Porphyra, Griffithsia, and Callithamnion
;
and Chara

(Chlorophyceae) resembles, at least in its vegetative structure, such
forms as Cladostephus (Phieophyccse) and Polysiphonia (Rhodophy-
CC&amp;lt;K).

There are, however, forms belonging to some of the sub
classes which have no representatives in others. Thus the orders

Siphoncas, Volvocincaz, Hydrodictycse, belonging to the Chloro-

jrfiyccx, are unrepresented in the other sub-classes, and this is true

also of the Fucaccas and the Laminaricae, among the Pli&ophycciv.
The Conjugate Ghlorophyccse, also form a peculiar group, the only
corresponding forms being the Diatomoccae. (Phieophyceie), which

present many points of resemblance to the Desmidiese.
With regard to the phylogeny of the Alcjse, the possible derivation

of the Rhodophyccie from the Cyanopkyccse, has already been pointed
out. Assuming this, there are three series of Algse, closely allied in

their origin, in each of which evolution has proceeded on more or

less divergent lines, thus leading to the development of a number
of corresponding forms in the three series. It is not impossible
that the Chlorophyccse, and the Ph&opliyccee, may also have sprung
from the Cyanophycese, not, like the Rhodophycese, from the higher
forms, but from the lower. But, if the Cyanopliyccae, be regarded,
not as primitive, but as degenerate, forms and for this view there

are good grounds then the simpler Chlorophyccas are probably to

be regarded as the forms from which the others have been derived.
Literature ofAlgx. Special papers referred to : Colin, Beitrcige zur Physiologic

der Phycochromaceen, 1807; Berthold, &quot;Die Bangiaceen,&quot; in Fauna und Flora
des Goifes von Neapel, 1SS2; Zopf, Zur Morphologie der Spaltpflanzen, Leipsic,
1882 ; Hansgirg, Physiologische und Algologische Studien, Prague, 1887. Of
general works consult Harvey, Phycologia Britannica ; Cooke, British Fresh
water Algre, London, 1882 ; Thuret and Bornet, A otes Algologiques, i., ii.,

1882-86, and Etudes Phycologiques, 1878; Palkenberg, &quot;Algen,&quot; in Bchenk s
Handbuch der Jlotanik, ii., Breslau, 1881-84; Hauck, &quot;Die Meeresalgen,&quot; in

Rabenhorst s Kryptogamen-P lora, 2d eel., Leipsic, 1885 ; Goehel, Outlines of
Classification and Special Morphology, Oxford, 1880. These works contain refer

ences to all the more important isolated papers on the Algce.

CLASS II. FUNGI. In view of the description of these

plants given in the article FUNGUS (q.v.), it is unnecessary
to define them here further than as Thallophytes which
are devoid of chlorophyll.
The classification followed here differs in detail from that given

in the previous article. It is as follows :

Sub-Class I. Myxomycetes.
,, II. Schizomycetes.
,, III. Phycomycetes.

a. Zygomycctcs. b. Oomycctcs.
Order 1. Chytridiaccas. Order 1. Ancylistese.

,, 2. Mucorini. ,, 2. Peronosporeie.

,, 3. Entomophthorese. ,, 3. Saprolegniese.

,, 4. Ustilacjinciv.

,, IV. Ascomycetes.
Order 1. Gymnoasccfe. Order 2. Pyrcnomycctcs.

Order 3. Discomycctcs.

,, V. u^Ecidiomycetes.
Order 1. Urcdincae.

,, VI. Basidiomycetes.
Order 1. Trcmcllini. Order 2. Hymcnomycctcs.

Order 3. Gastcromycctcs.

The chief points of difference between this classification and that

given in the article FUNUUS, besides the introduction of some addi

tional orders, are the division of the Phycomycetes into Zygomycetes
and Oomycctcs, the removal of the Ustilagineas from the Uredincx to

the Phycomycetes, and the inclusion of the Erysiphess and Tuberaceie

in the Pyrcnomycctcs, this order being considered as containing all

the Ascomycetes which have well-developed, but more or less com

pletely closed, apothecia (perithecia), in a word, all Ascomycetes
which are neither GymnoascciK nor Discomycetes. The division of

the Phycomycetes into Zygomycetes and Oomycctcs is necessary in

order to distinguish those forms which are isogamous, and in which
the sexual process is one of conjugation (see REPRODUCTION), from

those which are oogamous, and in which the sexual process is one
of fertilization, the former constituting the group Zygomycetes, the

latter the group Oomycctcs. The change in position of the Ustil-
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agineas is made in accordance with the views of recent writers, such
as De Baiy and Brefeld, the Ustilagincse being regarded as sexually

degenerate Zygomycetcs.
A brief description of the newly introduced orders, namely, the

Chytridicwese, the ISntomophthoreee, the Ancylistese, and the Gymno-
asceie, may be given. The Chytridiacete are extremely simple
Fungi, consisting in some forms of a single spherical cell and in

others of a small mycelium. The Entomophthoreie have a well-

developed mycelium, which, unlike that of most Phycornycetes, is

septate. The Ancylisteae, are merely the simplest forms of the

Oomycetes. The Gymnoascess, are characterized by the simple struc

ture of their fructification, the asci (or, in some cases, the single

ascus) not being surrounded by an investment of sterile tissue.

This group includes typical forms, such as Gymnoascus and Ercm-
ascus, as well as aberrant forms, such as Exoascus, Saccharomyces, &c.

Mutual Affinities and Phytogeny of Sub-Classes of Fungi.
The Myxomycetes and the Schizomycetes are so peculiar that they

cannot be connected in any way with the other sub-classes of

Fungi. Beginning, then, with the Zygomycctcs, there can be no
doubt that the Chytridiaceee, are closely connected with the Mucorini

by such forms as Polyphagus and Zygochytrium, and with the

Ancylistese among the Oomycetes. On the other hand, they are

connected with the Ustilaginc.se, (especially Protomyces) by Clado-

chytrium. The Entomophthoress seem to be most nearly related to

the Mucorini. The Ancylistese are closely related to the Perono-

sporese (especially Pythium), and these again to the Saprolegniese.

Coming now to the Ascomycetes, there is an obvious similarity be

tween the simpler Gymnoascess and the Mucorini. Thus in Eremascus
the sexual organs are quite similar, and the sexual process is one
of conjugation, as in the Mucorini

;
but there is this difference, that

the product of the sexual process in Eremascus is an ascus, whereas
in the Mucorini it is a zygospore (see REPRODUCTION). Those

Ascomycetes which, like Pyronema, have differentiated sexual organs,
show some resemblance to the Oomycetes. The Uredinese, appear
to be closely connected with the Ascomycetes on the one hand, the

secidium being homologous with the apothecium, and on the other
hand with the Tremellini among the Basidiomycetes, through the

Tremelloid Uredinese, (Leptopucciniese), which have lost their aecidia,

possessing only asexually- produced spores (teleutospores). The

Jfymenomycetes and the Gastermnycetes appear to form two parallel
series starting from the Tremellini.

In attempting to express these relations in terms of phylogeny,
the first question which arises is as to whether or not the Chytri-
diaccee, are to be taken as the primitive forms. It is possible to

regard them, not as primitive forms, but as degraded Mucorini,
their degradation being due to their aquatic habit

;
but there are

no conclusive grounds for this assumption. Then there is the ques
tion as to the origin of the Ascomycetes. De Bary inclines to the

opinion that they are derived from the Oomycetes (especially Perono-

spora), on account of the similarity of the sexual organs of such

Ascomycetes as Podosphsera to those of the Peronosporeaz. But how,
on this view, is the development of Ascomycetes with similar sexual

organs to be accounted for ? It seems more reasonable to trace the

Ascomycetes back through Eremascus to the Mucorini, and to as

sume that the differentiation of the sexual organs arose in the

Ascomycetous series. The following scheme expresses the phylogeny
of the Fungi as suggested in the foregoing remarks.

Chytridiacece

(Zygochytrium)

I

EntomophtJwreK.

Mucorini

I

(Protomyces)
Ustilagineee.

(Ancylisteas)

Oomycetes.
(Eremascus)
Ascomycetes

JEcidiomycetes
(Tremelloid Uredinece)

Basidiomycetes
Tremellini

I

I I

Hymenomycetes. Gasteromycetes.

Affinities of Fungi with Algse.
With the exception of the Basidiomycetes, the sub-classes of

Fungi present resemblances to various forms of Algae, as might be

expected, for the Fungi must have sprung from the Algss. The
Myxomycetes resemble the Hydrodictyeee, in that the body (plas-
modiurn) is a coenobium, formed by the aggregation of originally
separate cells. The similarity of the Schizomyceies to the Cyano-
phyceas has been already mentioned (p. 125). The Phycomycetes
resemble the Siphoncse in their typically unseptate multinucleate
structure

;
but the Mucorini approach the Conjugate Algse, and

the Oomycetes the oogamous Siphonese, in the sexual process. The

simpler Chytridiocese closely resemble the Protococcaceae in their

general form, as also in the production of ciliated zoospores. The
Ascomycetes, especially those in which male cells (spermatia) are

formed, and probably also the ^Ecidiomycetes, resemble the Rhodo-

pliycese, in many important features. In both groups the female

organ contains no distinctly differentiated female cell (oosphere) ;

and the effect of fertilization is to cause the female organ to grow
into a sporogenous fructification (apothecium, cystocarp), which con
stitutes the asexual generation or sporophyte in the life -history.

AVith regard to the derivation of the Fungi from the Algae, it

appears that there are at least two distinct origins. The Schizomy-
cetes doubtless arose from the Cyanopliyccaz ; but, as pointed out

above, the Schizomycetes cannot be regarded as having given rise

to higher forms of Fungi. These sprang independently from the

Algte ;
and probably the Chytridiacefe, were derived from the Proto-

coccaccas
;
and from the Cliytridiaccee, the higher forms were developed

as indicated in the above sketch of the phylogeny of the Fungi,
the evolution of the Fungi proceeding along much the same lines

as that of the Algse, and thus giving rise to forms which have their

representatives in the Algae, and terminating in the Basidiomycetes,
which are altogether and peculiarly Fungal. The origin of the

Chytridiacese from the Protococcaceae, is suggested by the fact that

many of the latter are &quot;endophytic&quot; : that is, they inhabit the
tissues of higher plants ;

and the Chytridiacese may be regarded as
Protococcaccse which have become truly parasitic, and have conse

quently lost their chlorophyll.
Additional Literature to t lingi. De Bary and Woronin, Beitrage ziir Mor-

phologie und Physiologie der Pilze, 4th and 5th series, 1881-82 ; Brefeld, Un-
tersuchungen, parts v.-vii., 1883-88; De Bary, Comparative Morphology and
Biology of the Fungi, Oxford, 1887.

SUBSIDIARY GKOUP, LICHENES. As pointed out in the

article FUNGUS, a Lichen is a compound organism consist

ing of a Fungus and an Alga living symbiotically. In
that article only those Lichens are considered in which the

Fungus belongs to the Ascomycetes ;
but Lichens are now

known in which the Fungus belongs to the Basidiomycetes.
The Lichens may be classified as follows :

Ascolichenes (Ascomycetous Lichens).
1. Discolichenes (Discomycetous Lichens).
2. Pyrenolichcncs (Pyrenomycetous Lichens).

Basidiolichencs (Basidiomycetous Lichens).
1. Hymcnoliehenes(}lymenomycetous Lichens).
2. Gasterolichenes (Gasteroinycetous Lichens).

Literature. Massee, &quot;OnGasterolichenes,&quot;in.P/Uz. Trans., vol. clxxviii., 188&quot;.

SUB-KINGDOM II. BRYOPHYTA (Muscines&).

The Bryopliyta may be characterized as plants which pre
sent a definite alternation of generations, the plant being
the gametophyte and the fructification or sporogonium
the sporophyte. The sporophyte is not independent, but
remains permanently attached to the gametophyte. The
shoot of the gametophyte is sometimes thalloid

;
but more

frequently it is differentiated into stem and leaf. The
shoot of the sporophyte is not differentiated into stem and

leaf, though there is in some cases an indication of such

differentiation. The gametophyte commonly reproduces
its like by means of gemmae ;

the female organ is an arche-

gonium. The Bryophyta are divided into two classes

the HEPATIOE or LIVERWORTS and the Musci or MOSSES.

(For details see MUSCINE.E.)
Mutual Affinities and Phylogeny of Mosses and Liverworts.

In consequence of the well-marked alternation of generations in

these classes, it is essential to trace their resemblances in both

generations.
a. Gametophyte (plant). The higher Liverworts (foliose Junger-

manniese) resemble the Mosses in that the shoot is differentiated

into stem and leaf
;
but there is this general difference, that the

shoot of these Liverworts has dorsi-ventral symmetry, whereas that
of the Mosses has radial symmetry. The connecting form is afforded

by Naplomitrium, which alone among the foliose Liverworts has
radial symmetry.

b. Sporophyte (sporogonium). The main differences between the

sporogonium of the Liverworts and that of the Mosses are these :

the structure of the sporogonium is simpler in the Liverworts than
it is in the Mosses

;
in the former it usually has no columella and

produces elaters, whereas in the latter a columella is always present,
and there are no elaters. In the Liverworts the sporogonium re

mains enclosed in the enlarged venter of the archegoninm (calyptra)
until the spores are ripe, but in most Mosses the developing sporo
gonium bursts the calyptra at an early stage. A connecting form is

afforded by the sporogonium of Anthoceros (Liverwort), which has
a columella and bears stomata like the sporogonia of the Mosses,
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and in which the claters are rudimentary. Sphagnum and Archi-

diurn among Mosses resemble the Liverworts in that the sporo-

gonium is enclosed in the calyptra until near maturity.

Although there are so many points of resemblance between them,
there is no evidence to show that the Mosses and Liverworts form
one continuous series. This might perhaps be assumed if the

gametophyte alone were considered ;
but it cannot when the sporo-

phyte is taken into account as well. The more important features

in the comparative morphology of the sporophyte are as follows.

Taking first the Liverworts, in the Riccicee, proper (Riccia, Oxymitra)
both the epibasal and hypobasal halves of the oospore (fertilized

female cell) form sporogenous tissue. In the allied Corsinicse, the

Marchantices, and the Antlwccrotese. the epibasal half alone gives
rise to sporogenous tissue, the hypobasal half forming an organ of

absorption and attachment which is the true foot. In the Junger
mannicse, likewise, the sporogenous tissue is developed entirely from
the epibasal half of the oospore, which also gives rise to the seta or

stalk of the sporogonium ;
but the hypobasal half is aborted and

gives rise to only a rudimentary foot
;
in some foliose forms a. false

foot is formed by a dilatation of the base of the seta. In the Mosses
there is not in any family such a simple sporophyte as that of the

liiccicse, among the Liverworts
;
but there are forms which present

the same morphological difference as that which in the Liverworts

distinguishes the Marckantieee and the Anthocerotcie, on the one

hand, from these Jungermannicse, on the other. Thus, among
Mosses the Sphac/naccee, Andreeeaccx, and Phascaccse have a true

foot, whereas in the Bryinese there is a spurious foot at the base of

the seta, as in some Jungermannicse. Taking all the foregoing
facts into account, it is clear that the Ricciese are the most primi
tive of existing Muscinese, and it is probably from them that the
true Mosses, as well as the other Liverworts, have been derived.

The following phylogeny may be suggested. As regards the

Liverworts, there can be no doubt that the Marchantiese are to be
traced back through the Corsinicse to the Riccicse,, and it is probable
that, as Leitgeb points out, the frondose Jungermannicse were de
rived from the Corsiniese through the Ricllcse,. With regard to the

Antlwccrotese, Leitgeb seems to suggest that they may have been
derived through Notothylas from the Jungcrmanniess ;

but in opposi
tion to this must be set the difference between the two groups as

regards the morphology of the foot. Probably the Anthocerotcfe

arose independently from the Corsiniese. The Mosses are to be
traced back to the Anthoccrotese, on account of the general similarity
in the structure of the sporogonium. The genus Anthoccros shows
its special relation to the Sphagnacess in the development of the

sporogenous cells from the amphithecium, whereas the genus Noto-

Unjlas resembles the other Mosses in that the sporogenous cells are

developed from the endothecium. The following scheme will serve

to illustrate these remarks.
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The phylogeny of the Muscinese can be traced with exceptional
clearness in both generations. With regard to the gametophyte,
it must be remembered (see MtTSCINE.fi) that at its first develop
ment from the spore it is a protonema, which is either filamentous,
as usually in Mosses, or a flattened expansion, as generally in Liver

worts, the shoot which bears the sexual organs being a secondary
development on the protonema. Both these forms of protonema
bear a striking resemblance to various Confervoid Chlorophyccse,
and there can be little doubt that it is from this group that the
Muscincse have arisen. This view is supported by the close resem
blance of the simple sporophyte of Riccia among the Muscinese
to that of Colcochfetc among the Confervoid Chloroj)hycese. There
is, however, this difference, that in Riccia the cells resulting from
the division of the oospore are differentiated into an external sterile

layer, forming the wall of the capsule, and an internal mass of sporo
genous cells, whereas in Coleochsete all the cells are sporogenous.

SUB-KINGDOM ill. PTERIDOPHYTA
(VASCULAR CRYPTOGAMS).

In these plants the gametophyte is a filamentous or

tuberous, or more commonly a membranous, flattened pro-
t/iallium, exhibiting no differentiation into stem and leaf.

The sexual organs are antheridia and archegonia, as in the
Muscinese. The sporophyte becomes quite independent of

the gametophyte, constituting the plant. The shoot is

always differentiated into stem and leaf, and the tissues are

highly differentiated.

The sub-kingdom is divided into three classes, FILICIX.S:,

EQUISETIN/E, LYCOPODIN^E.
Each of these classes includes two series of forms, the homospor-

ous, in which all the spores are alike, and the hctcrosporous, in which
the spores are of two kinds, namely, large spores (macroyores) and
small spores (microspores). On germination the spore of the homo-
sporous forms gives rise to a well-developed prothallium, which be
comes quite free from the spore, and usually bears both antheridia

(male) and archegonia (female). The spores of the heterosporous
forms give rise on germination to comparatively inconspicuous pro-
thallia, which remain connected with the spores, and bear either

exclusively male or exclusively female organs. Thus, in the hetero

sporous forms the gametophyte is represented by a male and a female

organism, the former being much the smaller. The male prothal
lium is always developed from a microspore, the female prothallium
from a macrospore (see REPRODUCTION).
CLASS 1. FILICINJF;. The Filicinse are characterized by having

relatively large and few leaves. The spore-bearing or fertile leaves

(S2wrophylls) are generally similar to the foliage leaves, and are not

aggregated on special shoots, so as to form flowers. The embryo
sporophyte has no suspensor ; but it has generally (except iu Sal-

vinia) a primary root.

Series A. Homosporous Filicinse. This series consists of the
sub-class Filiccs, which includes the Ferns. It seems to be certain
that all existing Ferns are homosporous, and apparently all the
known fossil forms are homosporous also, though it is not impossible
that there may have been heterosporous Filiccs. The orders of

existing Ferns are arranged in two categories, according to the mode
of development of the sporangia.

Lcptosporangiate Filiccs : the sporangium is developed from a

single epidermal cell :

Order 1. Hymenophyllaceai. Order 4. Gleichcniccse.

,, 2. Cyatheaccse. ,, 5. Schizseacese.

,, 3. Polypodiaccfe, ,, 6. Osmundacese.

Eusporangiate Filiccs : the sporangium is developed from a group
of epidermal cells :

Order 1. Opliioglosscicew. Order 2. Marattiaccse-.

Scries B. Heterosporous Filicinse. As far as is known at

present, this series contains the sub-class Hydroptcrideie, or Rhizo-

carpse. In addition to the various peculiarities connected with their

heterospory, its members are characterized by the development of

an investment round the clusters of sporangia (sori), the whole

forming a sporocarp. They are all Leptosporaugiate.
The HyclroptcridcK are arranged in two orders, according to the

structure of the sporocarp.
Order 1. Salviniacese : wall of sporocarp formed as a superficial

outgrowth of the sporophyll ;
each sporocarp contains a single sorus

either of macrosporangia or of microsporangia (Salvinia, Azolla).
Order 2. Marsileaccse : the wall of the sporocarp is formed by a

portion of the sporophyll ;
each sporocarp contains several sori

;

and each sorus includes both macrosporangia and microsporangia
(Marsilca, Pihdaria).

It is possible that Isoctes represents the heterosporous euspor-
angiate Filiccs (see infra).
CLASS 2. EQUISETINJE. These plants are characterized by their

rudimentary foliage leaves arranged in whorls at the nodes, and

by their highly modified sporophylls, which are aggregated together
at the ends of shoots, so as to form cone-like flowers. The embryo
sporophyte has no suspensor, but a primary root.

Series A. Homosporous Equisetinse. All the existing forms

belong to this series and constitute the order Equisctaccse ; they all

belong to the genus Equisctum. The gametophy te is a green flattened

prothallium, like that most commonly found in the Filiccs; but it

is much branched, and generally dioecious.

Series B. Heterosporous Equisetinse. There are no existing

heterosporous Equisctinx, ;
it is probable that some fossil plants,

such as Annularia and Astcrophyllites, represent the extinct hetero

sporous forms.

CLASS 3. LYCOPODINJE. The Lycopodinse are generally charac

terized by their small and numerous foliage leaves, which are not

arranged in whorls, though they are almost entirely .wanting in

Psilotum. The sporophylls are not highly modified, but they are

frequently aggregated at the ends of shoots, so as to form cone-like

flowers. So far as the embryology of this class is known at present,
the embryo sporophyte has a suspensor, but no primary root.

Series A. Homosporous Lycopodinse.
Order 1. Lycopodiaccx. : the sporangia are borne on sporophylls

(Lycopodium, Phylloglossum).
Order 2. PsUotacex : the sporangia are borue on the stem (Psilo

tum, Tmesipteris).
Scries B. Heterosporous Lycopodinse.
Order 1. Sclagincllaccse (Sclaginella).
The existing heterosporous Lycopodinse, are usually considered to

consist of a family, termed the Ligulatse, which includes the two

XXIV. 17
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genera Selaginclla and Isoetes. This arrangement is not accepted

here, for the reason that Sclaginella and Isoetes have nothing in

common beyond the ligule, and the fact that they are both hetero-

sporous vascular cryptogams. It is in fact a question whether or not

Isoetes should be included in the Lycopodinie at all
;
for it has few

and large leaves, and the embryo sporophyte has no suspensor, but

it has a primary root. This being the case, it is impossible to frame

any definition of the group Lycopodlnse, which would apply to all

the members, if Isoetes be included in it. In many features Isoetes

resembles the Filidnse, and especially the Hydropterideie. It may
be suggested here that Isoetes is a representative of the hetero-

sporcus eusporangiate Filidnse. The only member of the Lyco-

podinse which Isoetes at all resembles is Phylloglossum.

Mutual Affinities and Phylogeny of Ptcridophyta.

Beyond the characteristics which they possess in common, and
which have caused them to be collected into one class, there are no

special points of contact between the three sub-classes of the Pteri-

dophyta. The classes have each its own well-marked habit
;
and

it therefore appears probable that they are to be regarded as equiva
lent branches of the Pteridophyta, springing from a common origin,

in each of which a differentiation of homosporous and heterosporous
forms has taken place. The relation of the homosporous to the

heterosporous forms in each class is a point of interest. There is

little or nothing to be said on this subject as regards the Equisetinas.

But in the Filicinse, it appears probable that the simpler hetero

sporous forms have sprung from the simpler homosporous forms,
that is, the Salviniaeess from the Hymenophyllacese ;

and in the

Li/copodinse that Selaginella has sprung from Lycopodium. As

suming that Isoetes belongs to the Lycopodinse, its nearest ally would

appear to be Phylloglossum ;
but this point must remain undecided

until the whole life-history, especially the embryogeny, of Phyllo

glossum is known, and its true systematic position thereby fixed.

Various attempts have been made to trace back the sporophyte of

the Pteridophyta to that of the Muscincse, the points of contact

being the Hymenophyllacese on the one hand and Anthoceros on the

other
;
but these attempts cannot be considered to have been suc

cessful. The differences between the known forms of sporophyte
in the two classes are too great to be explained away on any hypo
thesis. The case is different with regard to the gametophyte ;

there

are, in fact, many points of resemblance between the prothallium of

the Pteridophyta and the gametophyte of the Muscineie. As Goebel

and Bower have pointed out, the prothallium of some species of

Trichomancs is a branched filamentous structure, closely resembling
Moss protonema ;

and in most ferns, as also in Equisetum and

Lycopodium, the prothallium is at first filamentous. The fila

mentous prothallium gives rise to one or more flattened expansions,
on which the sexual organs, or at least the archegonia, are developed

(archegoniophores}. Thus there are indications in the gameto
phyte of many Pteridophyta of that distinction of protonema and
sexual shoot which is so characteristic of the gametophyte of the

Muscinese. But this remarkable correspondence in the gameto
phyte does not warrant the conclusion that the Pteridophyta have

sprung from the Muscineie. It rather indicates that they are

groups having a common origin in the Confervoid Chlorophyceae,
but diverging from the first in the relation of the sporophyte to the

gametophyte, so that, whereas in the Muscineaz the sporophyte
remains attached to the gametophyte throughout its whole exist

ence, in the Pteridophyta the sporophyte develops as an independ
ent organism. There can be little doubt that in the primitive

Pteridophyta the two generations resembled each other, and that, as

evolution proceeded, they became more and more widely dissimilar,
the gametophyte losing, the sporophyte gaining, in both morpho
logical and histological differentiation. An indication of this is

still afforded by the general resemblance of the sporophyte of Phyllo

glossum to the gametophyte of Lycopodium cernuum as described by
Treub, and of the sporophyte of Lycopodium Phlegmaria to its

gametophyte (Treub). It will probably be found, when material

is obtained for investigating it, that the sporophyte and the game
tophyte of Phylloglossum are very similar.

The phylogeny of the Pteridophyta, as suggested in the foregoing

remarks, is indicated in the following table :

(Chlorophycea?)

Efjuisetinai

Homosporous
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CLASS I. GYMNOSPERM^:. The carpels are sometimes

absent, and, when present, they do not form an ovary;
hence the ovules are naked. There is no stigma, conse

quently the pollen-grain comes into direct contact with the

ovule. The whole of the female prothallium is formed in

the embryo sac before fertilization. The female organ is

in most cases a fully developed archegonium. The embryo
is developed from a portion only of the fertilized female

cell or oospore (meroUastic embryogeny] ; frequently several

embryos are developed from one oospore (polyembryony}.
The flowers are dicecious or diclinous.

This class consists of the following orders :

Order 1. Cycadaceie : characterized generally by the unbranched

stem and by the large branched leaves. The order includes nine

genera: Cycas, Dioon, Ccratozamia, Zamia, Macrozamia, Enccphal-

artos, Stangeria, Bowenia, and Microcycas. The genus Cycas is

peculiar, in that the carpels are not borne on special shoots, so as

to form flowers, but on the main shoot, in the same way as the

foliage leaves. The stamens of Cycas, as also both the stamens

and carpels in the other genera, are highly modified sporophylls
which are borne on special shoots forming cone-like flowers.

Order 2. Coniferas : characterized by the much-branched stem
and by the very numerous, small, unbranched leaves. The staminal

flowers are generally cone-like. This order includes the Pines,

Firs, Larches, Yews, Cypresses, &c., arranged in the following
families :

Series A. Pinoideae : the carpellary flowers are cones :

Fam. 1. Abictincss. Fam. 3. Oupressinese.

,, 2. Araucaricx. ,, 4. Taxodinese.

Series 15. Taxoidese : the carpellary flowers are not cones :

Fam. 1. Taxinese. Fam. 2. Podocarpese.

OrderS. Gnetacese: habit various ; the flowers are not cones, and
have a perianth. This order includes the three genera Ephedra,
Giictum, and Welwitschia. In Gnetum and Welwitschia the female

organ (archegonium) is reduced to a single cell, the oospherc.

Mutual Affinities and Phylogeny of Gymnospermse.
There is but little resemblance between the Cycadacese, and the

other two orders. Gingko or Salisburia, a remarkable genus which
is usually placed in the Taxinese, though it is in many respects

peculiar, resembles the Cycadacess in the structure of the arche

gonium, in the fleshy character assumed by the outer portion of the

seed-coat, and in the fact that the development of the embryo does

not begin until after the seed has been shed. Probably the fossil

plants known as the Cordaitaccse may be regarded as a group inter

mediate between the Cycadacese, and the Conifers,, The Coniferse
and the Gnetaceaz are more closely allied, so much so in fact that

the latter have been regarded by various writers as a family of the

Coniferse. The structure of the flowers in Ephedra is very similar

to that in Taxus.
The connexion of the Gymnosperms with the Ftcridophyta is un

doubted. The development of the microsporangium in the Gymno
sperms is the same as that of the sporangium of Lycopodium.
The development of the macrosporangium presents in most cases

the characteristic Phanerogamic features
;
but in certain cases

(Ccratozamia longifolia, Cuprcssus scmpervirens, Callitris quadri-

valvis) there is a mass of sporogenous cells, as in the sporangia of

the Pteridophyta, though only one of these cells is fertile, and it

produces a single macrospore without division. In fact, there is a

marked general resemblance in the development of the macrospor
angium between these species and Isoetes. Another point of

importance is the fact that, although the female prothallium

(endosperm) is under ordinary conditions entirely and permanently
enclosed in the macrospore (embryo sac) a feature which is charac

teristic of the Phanerogamiayet in the Cycadacese, if the first-

formed archegonia are not fertilized, the prothallium resumes its

growth and bursts the macrospore, coming to the surface of the

ovule and turning green in consequence of exposure to light. Tak

ing into consideration their general habit and the peculiarities in

the development of their sporangia, it appears that the Cycadacav
find in the Eusporangiate Filices their nearest allies among the

Pteridophyta. This suggestion presupposes the existence of hetero-

sporous Eusporangiata, although all the known forms are homo-
.sporous. But this difficulty will be met, if, as suggested above,
it turns out that Isoetes really belongs to the Eusporangiate Filices.

The Coniferse resemble more nearly the Lycopodinee, such as Lyco
podium and Sclaginclla, in their general habit and in the cone-like
form of their flowers. However, the position of the pollen-sacs
on the under surface of the peltate sporophyll is a feature which
connects them with the Equisetinse ; but, on the other hand, the

ligular outgrowth on the upper surface of the maerosporophyll in

Araucaria, which in the Abietinese. becomes the large ovuliferous

scale, is another point of resemblance to Selaginclla and Isoetes.

In view of these resemblances to the Lycopodinse and the Equisetinsz,

it is hardly possible to trace back the Coniferse, to either of these

groups : it is more probable that they sprang from forms of Pterido

phyta intermediate in character between the Lycopodinss and the

Equisctinse. The mutual relations and the phylogeny of the three

genera of Gnetaccse cannot at present be determined with any de

gree of probability. The one point which affords any clue is the
resemblance in general structure between the flowers of Gnetum
and those of the Taxinese. The flower of Welwitschia, more than
that of any other Gymnosperm, resembles that of an Angiosperm,
especially in the fact that the staminal flower contains a rudi

mentary ovule.

CLASS II. ANGIOSPERM^:. The carpel or carpels form
an ovary, in which the ovules are enclosed. A portion of

the carpel forms a stigma, which receives the pollen-grains.
The pollen-grains germinate on the stigma, and therefore
do not come into direct relation with the ovules. A part
only of the female prothallium (primary endosperm} is

formed before fertilization, the remainder (secondary endo

sperm) after fertilization. The female organ is a reduced

archegonium, consisting merely of the female cell (oosphere).
The general occurrence of both macrosporophylls and micro-

sporophylls in the same flower is a characteristic feature

of this group, as is also the whoiied arrangement of the
floral leaves.

The Angiospcrmse are divided into two sub-classes, the Mono
cotyledons and the Dicotyledons, according to the number of the

primary leaves or cotyledons of the embryo ; hence, in the former
sub-class the first leaves are alternate, in the latter opposite. In
the Monocotyledons, with few exceptions, the growing-point of the

embryonic stem is lateral
;
in the Dicotyledons it is always terminal.

There are other distinguishing features, such as the parallel vena
tion of the leaves of Monocotyledons and the reticulate venation in

Dicotyledons ;
but they are not sufficiently constant to be of much

taxonomic value.

The Monocotyledons may be conveniently arranged in the

following series :

Series 1. Nudiftorse, : usually diclinous or dioecious
; perianth

wanting or rudimentary. This series includes the Spadicifloree
(Aroids, Palms, Naiadeae) and the Glumiflor& (Grasses, Sedges).

Series 2. Pctaloidese : usually monoclinous
; perianth present,

and usually well-developed and coloured. This series includes the

Lilies, Orchids, Irises, &c.

The Dicotyledons are usually classified as follows :

Series 1. Monochlamydese : usually diclinous or dicecious
; perianth

absent or simple.
Series 2. Polypctalse: usually monoclinous; perianth usually con

sists of calyx and coloured corolla, the petals being free.

Series 3. Gamopetalse : usually monoclinous
; perianth usually

consists of calyx and coloured corolla, the petals being coherent.

Phylogeny of the Angiospcrmse.

There can be no doubt that the Angiospcrmas have been derived
from the Pteridophyta ;

but it is a question whether they have had
an independent origin from that group or whether they are to be
traced back to it through the Gymnosperms. In view of the wide

gulf which separates the Angiosperms from even the highest Pteri

dophyta, and of the affinities of the Gymnosperms to the Ptcri

dophyta on the one hand and to the Angiosperms on the other, the
latter suggestion would appear to be the more probable.

Although the Monocotyledons and the Dicotyledons have so

many features in common, it is probable that they have not had
the same origin. The Gymnospermous forms to which the Dicoty
ledons are most nearly allied are the Coniferse, and Gnetum among
the Gnetaccse. The marked Angiospermous characters of Gnetum,
and its general similarity in habit to a Dicotyledonous plant, afford

some ground for regarding this genus as the starting-point of the

Dicotyledons. But more probably the Dicotyledons are to be traced

back to the Coniferas-, and the Gnctaccse to be regarded as a lateral

offshoot of the Coniferse, with an Angiospermous tendency, but not

leading on to higher forms. The Gymnosperms which most re

semble the Monocotyledons are the Cycadaceie ; and, if it be assumed
that the Angiosperms have sprung from the Gymnosperms, it is

to this order of the latter class that the Monocotyledons are to be

traced. The Monocotyledons in which this resemblance is most

conspicuous are those, such as the Aroids and Palms, which belong
to the series Nudifiorie.

Literature. On the PJtanerogamia, see Goebel, Outlines of Classification and
Special Morphology, Oxford, 1887 ;

Le Manut and Decaisne, Traitt, de Kotaniqve

(English eil. by iiooker, 180S) ; and Engler and Prautl, Die Pflanzenfamilien,

Leipsie (in course of publication).
On the phylogeny of plants, see Nageli, Theorie d. Abxtammunrislehre, Munich,

1884 ;
and Saporta and Marion, L f.volution du liegne Vi^lal (Int. Sci. Series,

vols. xxxix. and lii.), Paris, 1881-85. Descriptions of the numerous natural

orders will be found in the various text-books which treat of systematic botany,
as well as in the above. (S. II. V.)
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VEGETABLE MARROW. See GOURD and HORTI

CULTURE, vol. xii. p. 283.

VEGETIUS, FLAVIUS RENATUS, the compiler of a

treatise on the art of war, dedicated to Valentinian II.

(375-392). Nothing is known of his life save that in

MSS. he is called vir illustris and also comes. His sources,

according to his own statement, were Cato, Cornelius Cel-

sus, Frontinus, Paternus, and the imperial constitutions of

Augustus, Trajan, and Hadrian. The book, which is a

poor compilation, has to be used with great caution. The
first edition appeared at Utrecht in 1473; the latest is

that of Lang (Leipsic, 1869). The book has been often

translated
;

an English version through the French was

published by Caxton in 1489.

VEGLIA (Slavonic, Krk\ an island in the Gulf of

Quarnero, Adriatic Sea, belonging to the Austrian district

of Istria, is separated from the mainland by the narrow

channel of Morlacca or Maltempo and from the island of

Cherso on the south-west by that of Mezzo. It is 24

miles long and about 14 miles across at its widest part.

The surface is mostly rugged and mountainous
;
but the

central, southern, and western districts are fertile, produc

ing wine, grain, oil, timber, and various kinds of fruit,

besides pasturage for numerous live-stock. Silk, marble,
and salt are also produced ;

and fishing is carried on along
the coast. In 1880 the island contained 18,089 inhabit

ants; the capital is Veglia, a town on the south-west

side, with 1580 inhabitants and a good harbour.

VEHMIC COURTS. See FEHMIC COURTS.

VEIL See ETRURIA, vol. viii. p. 634.

VELAZQUEZ, DIEGO DE SILVA (1599-1660), the head

of the Spanish school of painting and one of the mightiest

painters the world has known, was born in Seville early in

June 1599, the year in which Van Dyck also first saw the

light at Antwerp. His European fame is of comparatively
recent origin, dating from the first quarter of the 19th

century. Till then his pictures had lain immured in the

palaces and museum of Madrid
;
and from want of popular

appreciation they had to a large extent escaped the rapacity
of the French marshals during the Peninsular War. In

1828 Sir David Wilkie 1 wrote from Madrid that he felt

himself in the presence of a new power in art as he looked

at the works of Velazquez, and at the same time found a

wonderful affinity between this master and the English
school of portrait painters, being specially reminded of the

firm square touch of Raeburn. He was struck by the

sense of modernness of impression, of direct contact with

nature, and of vital force which pervaded all the work of

Velazquez, in landscape as well as in portraiture. Time
and criticism have now fully established his reputation as

one of the most consummate of painters, and accordingly
Mr Ruskin says of him that &quot;

everything Velazquez does

may be taken as absolutely right by the student.&quot; At
the present day his marvellous technique and strong in

dividuality have given him a power in European art such

as is exercised by no other of the old masters. Acquainted
with all the Italian schools, the friend of the foremost

painters of his day, he was strong enough to withstand

every external influence and to work out for himself the

development of his own nature and his own principles of

art. A realist of the realists, he painted only what he

saw; consequently his imagination seems limited. His

religious conceptions are of the earth earthy, although
some of his works, such as the Crucifixion and the Scourg
ing, are characterized by an intensity of pathos in which
he ranks second to no painter. His men and women seem
to breathe

;
his horses are full of action and his dogs of

life; so quick and close is his grasp of his subject.

England was the first nation to recognize his extraordinary
1 See Cunningham s Life, vol. ii.

merit, and it owns by far the largest share of his works
outside of Spain.

2 But Velazquez can only be seen in all

his power in the gallery of the Prado at Madrid, where
over sixty of his works are preserved, including historical,

mythological, and religious subjects, as well as landscapes
and portraits. It is hardly creditable to the patriotism of

Seville, his native town, that no example of his work is to

be seen in the gallery of that city. Seville was then in

the height of its prosperity, &quot;the pearl of
Spain,&quot; carrying

on a great trade with the New World, and was also a

vigorous centre of literature and art. For more than a

hundred years it had fostered a native school of painting
which ranked high in the Peninsula, and it reckoned among
its citizens many whose names are prominent in Spanish
literature.

Velazquez was the son of Rodriguez de Silva, a lawyer
in Seville, descended from a noble Portuguese family, and
was baptized on 6th June 1599. Following a common

Spanish usage, he is known by his mother s name Velaz

quez. There has been considerable diversity of opinion
as to his full name, but he was known to his contempo
raries as Diego de Silva Velazquez, and signed his name
thus. He was educated, says Palomino, by his parents in

the fear of God, and was intended for a learned profession,
for which he received a good training in languages and

philosophy. But the bent of the boy was towards art,

and he was placed under the elder Herrera, a vigorous

painter who disregarded the Italian influence of the early
Seville school. From his works in Seville we can see that

Herrera was a bold and effective painter ;
but he was at

the same time a man of unruly temper and his pupils
could seldom stay long with him. Velazquez remained
but one year, long enough, however, to influence his life.

It was from Herrera that he learned to use long brushes,

or, as Mr J. E. Hodgson, R.A., suggests, brushes with

long bristles, by means of which his colours seem to be

floated on the canvas by a light fluent touch, the envy
and despair of his successors. From Herrera s studio

Velazquez betook himself to a very different master, the

learned and pedantic Pacheco, the author of a heavy book
on painting, and, as we see by his works at Madrid, a dull

commonplace painter. In this school he remained for five

years, studying proportion and perspective, and seeing all

that was best in the literary and artistic circles of Seville.

Here also and this may explain much he fell in love

with his master s daughter Juana, whom he married in

1618 with the hearty approval of Pacheco, who praises
his hand and heart, claiming at the same time all the

credit of having been his master. He must, however,
have found Velazquez a wayward pupil ; for, instead of

looking to Raphael, according to orders, the young painter
set himself to copy the commonest things about him,
earthenware jars of the country people, birds, fish, fruit,

and flowers of the market-place. To paint well and

thoroughly what he saw, to model with his brush, and
to colour under the influence of light and shade were for

him the vital purpose, the first lesson, in his art. It was
with deliberate purpose that Velazquez painted these

bodegones (tavern-pieces), as they were called
;
for we are

told that he said he would rather be the first painter of

common things than the second in higher art. Carrying
out this idea still further, Velazquez felt that to master

the subtlety of the human face he must make this a

special study, and he accordingly engaged a peasant lad

to be his servant and model, making innumerable studies

in charcoal and chalk, and catching his every expression.
We see this model in the laughing Peasant Boy of the

2 Of the 274 works attributed to Velazquez by Mr Curtis 121 are

in the United Kingdom, while France has but 13, Austria-Hungary
12, Russia 7, aiid Germany about the same number.
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Belvedere Gallery at Vienna. In such work as this, and
in his studies by the wayside, Velazquez laid the founda

tion of his subsequent mastery of expression, of penetra
tion into character, and of rendering the life of his sitter

to the quick. He saw the world around him teeming with

life and objects of interest to the painter, and he set him
self to render these. His manner is as national as that of

Cervantes. He lived and died racy of the soil. The posi
tion and reputation of Velazquez were now assured at

Seville. There his wife bore him two daughters, all his

family so far as is known. The younger died in infancy,
while the elder, Francisca, in due time married Bautista

del Mazo, a painter, whose large family is probably that

which is represented in the important picture of later

years in Vienna, the so-called Family of Velazquez. Mr
Curtis, however, is inclined to believe that this picture is

by Mazo. In the gallery at Madrid there is at least one

portrait of this daughter, painted in these early days at

Seville, as also a portrait of Juana his wife, holding a

drawing-tablet on her knee. There was formerly in the

possession of Lord Dudley another portrait of his wife by
Velazquez, painted, perhaps, in the first year of their

happy marriage. Of this early Seville manner we have

an excellent example in El Aguador (the Water-Carrier)
at Apsley House (London). Firm almost to hardness, it

displays close study of nature. One can see in it the

youthful struggle to portray the effects of light stealing
here and there over the prominent features of the face,

groping after the effects which the painter was to master

later on. The brushwork is bold and broad, and the out

lines firmly marked. As is usual with Velazquez at this

time, the harmony of colours is red, brown, and yellow,

reminding one of Ribera. For sacred subjects we may
turn to the Adoration of the Magi at Madrid, dated 1619,
and the Adoration of the Shepherds in the London
National Gallery, in both of which we have excellent ex

amples of his realism. The peasants offering their gifts of

poultry are the hard-featured women of the market-place
of Seville, pre-Raphaelite in their uncompromising truth

fulness. Thus also in the St John in the Desert we find

his peasant boy transformed into the saint.

But Velazquez was now eager to see more of the world.

Madrid, Avith its fine Titians, held out strong inducements.

Accordingly in 1622, fortified with letters of introduction

to Fonseca, who held a good position at court, he spent
some months there, accompanied only by his servant.

Here he painted the portrait of the poet Gongora, a com
mission from Pacheco, which now hangs in the gallery at

Madrid. The impression Avhich Velazquez made in the

capital must have been very strong, for in the following

year he was summoned to return by Olivares, the all-

powerful minister of Philip IV., fifty ducats being allowed

to defray his expenses. On this occasion he was accom

panied by his father-in-law. Next year (1624) he received

from the king three hundred ducats to pay the cost of

the removal of his family to Madrid, which became his

home for the remainder of his life. Weak and worth
less as a king, Philip had inherited the art-loving propen
sities of his race, and was proud to be considered a poet
and a painter. It is one of the best features of his char

acter that he remained for a period of thirty-six years the

faithful and attached friend of Velazquez, whose merit he
soon recognized, declaring that no other painter should

ever paint his portrait. By his equestrian portrait of the

king, painted in 1623, Velazquez secured admission to the

royal service with a salary of twenty ducats per month,
besides medical attendance, lodgings, and payment for the

pictures he might paint. The portrait was exhibited on
the steps of San Felipe, and was received with enthusiasm,

being vaunted by poets, among them Pacheco. It has un

fortunately disappeared, having probably perished in one

of the numerous fires which occurred in the royal palaces.
The Prado, however, has two portraits (Nos. 1070 and

1071) which are most probably studies for this picture.
In them the harshness of the Seville period has disappeared
and the tones are more delicate. The modelling is firm,

recalling that of Antonio Moro, the Dutch portrait-painter
of Philip II., who exercised a considerable influence on the

Spanish school. In the same year the prince of Wales

(afterwards Charles I.) arrived at the court of Spain. We
are told that he sat to Velazquez, but the picture has dis

appeared.
1 It was during this period also that he painted

the hunting-scenes of which examples are to be found in

the collections of Sir Richard Wallace, Lord Clarendon,
and others, and which served him in the production of the

great Boar Hunt of the London National Gallery, painted,

however, in the later years of his life, a magnificent work
in spite of some restorations. It was then too that he

painted the groups of Court Gallants in their gay costumes,

accompanied, as in the Boar Hunt, by their servants and

dogs. The splendid Meeting of Artists (as it is absurdly

named) in the Louvre was doubtless executed at a later

time from studies taken in these early years, for it displays
all the qualities of his finer work, space and air being
thrown round the figures, which are touched with great

mastery and ease.

In 1628 Rubens visited Madrid on a diplomatic mission

for nine months, and Velazquez was appointed by the king
to be his guide among the art treasures of Spain. Rubens
was then at the height of his fame, and had undertaken as a

commission from Olivares the large pictures which now
adorn the great hall in Grosvenor House (London). These

months might have been a new turning-point in the career

of a weaker man than Velazquez, for Rubens added to his

brilliant style as a painter the manner of a fascinating
courtier. Rubens had a high opinion of the talent of

Velazquez, as is attested by Fuensalida, but he effected

no change in the style of the strong Spaniard. He im

pressed him, however, with the desire to see Italy and the

works of her mighty painters. In 1627 the king had

given for competition among the painters of Spain the

subject of the Expulsion of the Moors. Velazquez bore

off the palm ;
but his picture was destroyed in a fire at

the palace in 1734. Palomino, however, describes it.

Philip III. points with his baton to a crowd of men and

women driven off under charge of soldiers, while Spain,
a majestic female, sits looking calmly on. The triumph
of Velazquez was rewarded by his being appointed gentle
man usher. To this was shortly afterwards added a daily
allowance of twelve reals, the same amount as was allowed

to the court barbers, and ninety ducats a year for dress,

which was also paid to the dwarfs, buffoons, and players

about the king s person truly a curious estimate of talent

at the court of Spain. As an extra payment he received

(though it was not paid for five years) one hundred ducats

for the picture of Bacchus, painted in 1629 (No. 485 of

the Madrid gallery). The spirit and aim of this work are

better understood from its Spanish name, Los Borrachos

or Los Bebedores (the Topers), who are paying mock

homage to a half-naked ivy-crowned young man seated on

a wine barrel. It is like a story by Cervantes, and is

brimful of jovial humour. One can easily see in this

picture of national manners how Velazquez had reaped the

benefit of his close study of peasant life. The painting is

firm and solid, and the light and shade are more deftly

handled than in former works. Altogether, this production

1 In 1847 Mr John Snare of Reading exhibited a picture which had

come from the sale of Lord Fife in 1809, and which he maintained to

be the long lost work. This led to much controversy ;
but the claim

was rejected by experts and the picture is said to be iiow in America,
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may be taken as the most advanced example of the first

style of Velazquez. It is usual to divide his artistic career

by his two visits to Italy, his second style following the

first visit and his third the second. Roughly speaking,
this somewhat arbitrary division may be accepted, though
it will not always apply, for, as is usual in the case of

many great painters, his styles at times overlap each other.

Velazquez rarely signed his pictures, and the royal archives

only give the dates of his more important works. Internal

evidence and history, as regards his portraits, supply to a

certain extent the rest.

In 1629 Philip gave Velazquez permission to carry out

his desire of visiting Italy, without loss of salary, making
him besides a present of 400 ducats, to which Olivares added

200. He sailed from Barcelona in August in the company
of the marquis De Spinola, the conqueror of Breda, then

on his way to take command of the Spanish troops at Milan.

It was during this voyage that Velazquez must have heard

the details of the surrender of Breda from the lips of the

victor, and he must have sketched his fine head, known to

us also by the portrait by Van Dyck. But the great picture
was not painted till many years later, for Spinola had
fallen into disfavour at court. In Venice Velazquez made

copies of the Crucifixion and the Last Supper of Tintoretto,
which he sent to the king, and in Rome he copied Michel

angelo and Raphael, lodging in the Villa Medici till fever

compelled him to remove into the city. Here he painted
the Forge of Vulcan (No. 1059 of the Madrid gallery), in

Avhich Apollo narrates to the astonished Vulcan, a village

blacksmith, the news of the infidelity of Venus, while four

Cyclops listen to the scandal. The mythological treatment

is similar to that of the Bacchus : it is realistic and Spanish
to the last degree, giving a picture of the interior of an

Andalusian smithy, with Apollo thrown in to make the

story tell. The conception is commonplace, yet the im

pression it produces is undoubted from the vividness of

the representation and the power of expression. The model

ling of the half-naked figures is excellent. Altogether
this picture is much superior to the other work painted at

the same time, Joseph s Coat, which now hangs in the

Escorial. This work has been much praised overpraised
in the opinion of the present writer and this opinion is

shared by Don Federico de Madrazo, the director of the

Madrid museum, who looks on it as one of the weakest
of the productions of Velazquez. Both these works are

evidently painted from the same models. In looking at

these two pictures what strikes one especially is that they

betray no trace of the influence of the Italians. Velazquez
remained true to himself. At Rome he also painted the

two beautiful landscapes of the Gardens of the Medici,
now in the Madrid museum, full of sparkle and charm.

Landscape as a form of art never had attraction for the

Spaniards ;
but Velazquez here, and in the silvery land

scapes painted some years later at Aranjuez, shows how
great a master he was in this branch of art. After a

visit to Naples in 1631, where he worked with his country
man Ribera, and painted a charming portrait of the infanta

Maria, sister of Philip, he returned early in the year to

Madrid.

He then painted the first of many portraits of the young
prince Don Baltasar Carlos, the heir to the throne, digni
fied and lordly even in his childhood, caracolling in the

dress of a field-marshal on his prancing steed. Sir Richard
Wallace owns a fine example ;

but the finest in the United

Kingdom is the well-known picture at Grosvenor House,
a masterly example of the second manner of Velazquez.
The colour is warm and bright, the workmanship solid

and fused like enamel, while light and air pervade every
corner. The scene is in the riding-school of the palace,
the king and queen looking on from a balcony, while

Olivares is in attendance as master of the horse to the

prince. Don Baltasar died in 1646 at the age of seventeen,
so that judging by his age this picture must have been

painted about 1641, two years before the fall of Olivares.

This powerful minister was the early and constant patron
of the painter. His impassive saturnine face is familiar

to us from the many portraits painted by Velazquez, a face

which, like his royal master s, seems never to have known
a smile, and in which are written pride and disdain. Two
must be named of surpassing excellence, the full length

belonging to Mr. Holford (exhibited at Burlington House
in 1887), stately and dignified, in which he wears the green
cross of Alcantara and holds a wand, the badge of his

office as master of the horse
;
the other the great equestrian

portrait of the Madrid gallery (No. 487), in which he is

flatteringly represented as a field-marshal in all his pomp
during an action. It is difficult to overpraise the excel

lence of this work, either as regards its dramatic power
or its masterly execution. In these portraits Velazquez
has well repaid the debt of gratitude which he owed to

his first patron, whom he stood by in his fall, thus expos

ing himself to the risk and it was not a light one of

incurring the anger of the jealous Philip. The king, how

ever, showed no sign of malice towards his favoured

painter. Faithful in few things, Philip kept true to

Velazquez, whom he visited daily in his studio in the palace,

and to whom he stood in many attitudes and costumes, as

a huntsman with his dogs, as a warrior in command of his

troops, and even on his knees at prayer, wearing ever the

same dull uninterested look. His pale face and lack-lustre

eye, his fair flowing hair and moustaches curled up to his

eyes, and his heavy projecting Austrian lip are known in

many a portrait and nowhere more supremely than in the

wonderful canvas of the London National Gallery (No.

745), where he seems to live and breathe. Few portraits
in the whole range of art will compare with this work, in

which the consummate handling of Velazquez is seen at its

best, for it is in his late and most perfect manner. 1 From
one of the equestrian portraits of the king, painted in

1638, the sculptor Montanas modelled a statue which was

cast in bronze by the Florentine sculptor Tacca, and Avhich

now stands in the Plaza del Oriente at Madrid, &quot;a solid

Velazquez,&quot; as it has been well named by Ford. This

portrait exists no more
;
but there is no lack of others, for

Velazquez was in constant and close attendance on Philip,

accompanying him in his journeys to Aragon in 1642 and

1644, and was doubtless present with him when he entered

Lerida as a conqueror. It was then that he painted the

great equestrian portrait (No. 1066 of the Madrid gallery)
in which the king is represented as a great commander

leading his troops, a role which Philip never played ex

cept in a theatrical pageant. All is full of animation

except the stolid face of the king. It hangs as a pendant
to the great Olivares portrait, fit rivals of the neighbour

ing Charles V. by Titian, which doubtless fired Velazquez
to excel himself, and both remarkable for their silvery

tone, and their feeling of open air and harmony combined

with brilliancy. The light plays on the armour and scarf

thrown to the wind, showing how completely Velazquez
had mastered the effects he strove to reach in his early

days. Of these two great works Sir Richard Wallace

possesses small but excellent replicas.

1 In this and in all his portraits Philip wears the golilla, a stiff

linen collar projecting at right angles from the neck. It was invented

by the king, who was so proud of it that he celebrated it by a festival,

followed by a procession to church to thank God for the blessing

(Madame D Aulnoy, Voyage d Kspagne). The golilla was thus the

height of fashion and appears in most of the male portraits of the

period. In regard to the wonderful structure of Philip s moustaches,
it is said that, to preserve their form, they were encased during the

night in perfumed leather covers called biyoterc.s.
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But, besides the forty portraits of Philip which are

known, we have portraits of other members of the royal

family, of Philip s first wife, Isabella of Bourbon, and her

children, especially of her eldest son, Don Baltasar Carlos,

of whom, besides those already mentioned, there is a beau

tiful full length in a private room at Buckingham Palace.

Cavaliers, soldiers, churchmen, and poets of the court, as

for example the Quevedo at Apsley House (Burlington

Plouse, 1887), sat to the painter and, even if forgotten by
history, will live on his canvas. The admirable Pareja
of Lord Radnor s collection (Burlington House, 1873) is

said to have been taken by Philip for the living man. It

has been remarked that the Spaniards have always been

chary of committing to canvas the portraits of their beauti

ful women, Queens and infantas may be painted and ex

hibited, but ladies rarely. One wonders who the beautiful

woman can be that adorns the gallery of Sir Richard Wal
lace, the splendid brunette so unlike the usual fair-haired

female sitters to Velazquez. She belongs to this period of

his work, to the ripeness of his middle period. Instinct

with life, her bosom seems to heave and the blood to pul
sate through her veins. The touch is firm but free, showing
the easy strength of the great master. Rarely has flesh

been painted with such a glow, yet with such reserve.

This picture was one of the ornaments of the Bethnal

Green collection. But, if we have few ladies of the court

of Philip, we have in great plenty his buffoons and dwarfs.

Even these deformed creatures attract our sympathy as

we look at their portraits by Velazquez, who, true to his

nature, treats them gently and kindly, as in El Primo

(the Favourite), whose intelligent face and huge folio

with ink bottle and pen by his side show him to be a wiser

and better-educated man than many of the gallants of the

court. El Bobo de Coria, El Nino de Vallecas, and Pab-

lillos, a buffoon evidently acting a part, all belong to this

middle period. From these commissioned portraits of the

menials of the court it is pleasant to turn to one of the

greatest of historical works, the Surrender of Breda, often

known as Las Lanzas, from the serried rank of lances

breaking the sky, which is believed to have been painted
about 1647. It represents the moment when the van

quished Justin of Nassau in front of his Dutch troops is

submissively bending as he offers to his conqueror Spinola
the keys of the town, which, with courteous grace, the

victor refuses to accept, as he lays his hand gently on the

shoulder of his defeated foe. 1 Behind Spinola stand the

Spanish troops bearing their lances aloft, while beyond is

a long stretch of the Low Country, dotted with fortifica

tions and giving the impression of vast space and distance.

The picture is full of light and air and is perhaps the finest

example of the silvery bluish style of Velazquez. In con

ception it is as fine as in execution, and one looks in vain

for a trace of
&quot; the malicious pencil

&quot; which Sir William

Stirling-Maxwell discerned in the treatment of Justin and
his gallant Dutchmen.

The greatest of the religious paintings by Velazquez
belongs also to this middle period, the Christ on the Cross

(Madrid gallery, No. 1055). Palomino says it was painted
in 1638 for the convent of San Placido. It is a work of

tremendous power and of great originality, the moment
chosen being that immediately after death. The Saviour s

head hangs on his breast and a mass of dark tangled hair

conceals part of the face. The beautiful form is projected

against a black and hopeless sky from which light has been
blotted out. The figure stands absolutely alone without

any accessory. The skull and serpent described by Sir

William Stirling-Maxwell were added by some pious bungler
1 This gracious attitude is also employed by Velazquez in a picture

in Stafford House (representing the reception of St Francis Borgia by
Loyola),

at a much later date. The picture was lengthened to suit

its place in an oratory ;
but this addition has since been

removed.

Velazquez s son-in-law Mazo had succeeded him as usher

in 1634, and he himself had received steady promotion in

the royal household, receiving a pension of 500 ducats in

1640, increased to 700 in 1648, for portraits painted and
to be painted, and being appointed inspector of works in

the palace in 1647. Philip now entrusted him with the

carrying out of a design on which he had long set his heart,
the founding of an academy of art in Spain. Rich in

pictures, Spain was weak in statuary, and Velazquez was
commissioned to proceed to Italy to make purchases. Ac

companied by his faithful slave Pareja, whom he taught
to be a good painter, he sailed from Malaga in 1649, land

ing at Genoa, and proceeding thence by Milan to Venice,

buying Titians, Tintorettos, and Veroneses as he went. A
curious conversation which he is said to have had with

Salvator Rosa is reported by Boschini,
2 in which the

Spaniard with perfect frankness confesses his want of

appreciation of Raphael and his admiration of Titian,
&quot;

first of all Italian men.&quot; It seems a possible story, for

Velazquez bought according to his likings and painted in

the spirit of his own ideals. At Modena he was received

with much favour by the duke, and doubtless here he

painted the two splendid portraits which now adorn the

Dresden gallery, for these pictures came from the Modena
sale of 1746. They presage the advent of the painter s

third and latest manner, a noble example of which is the

great portrait of Innocent X. in the Doria palace at Rome,
to which city Velazquez now proceeded. There he was
received with marked favour by the pope, who presented
him with a medal and gold chain. Of this portrait, thought

by Sir Joshua Reynolds to be the finest picture in Rome,
Palomino says that Velazquez took a copy to Spain.
There exist several in different galleries, some of them

possibly studies for the original or replicas painted for

Philip. One of the most remarkable is that in Apsley
House, exhibited in Burlington House in 1887. The

modelling of the stern impassive face comes near to per

fection, so delicate are the gradations in the full light ;

all sharpness of outline has disappeared ;
and the features

seem moulded by the broad and masterly brushwork.
When closely examined, the work seems coarse, yet at the

proper distance it gives the very essence of living flesh.

The handling is rapid but unerring. Velazquez had now
reached the manera abreviada, as the Spaniards call this

bolder style. This is but another way of saying that his

early and laborious studies and his close observation of

nature had given to him in due time, as to all great

painters, the power of representing what he saw by simpler
means and with more absolute truth. At Rome he painted
also a portrait of his servant Pareja, probably the picture
of Lord Radnor s collection, which procured his election

into the Academy of St Luke. Philip was now wearying
for his return

; accordingly, after a visit to Naples, where
he saw his old friend Ribera, he returned to Spain by
Barcelona in 1651, taking with him many pictures and
300 pieces of statuary, which he afterwards arranged and

catalogued for the king. Undraped sculpture was, how

ever, abhorrent to the Spanish Church, and after Philip s

death these works gradually disappeared.
Isabella of Bourbon had died in 1644, and the king

had married Maria Anna of Austria, whom Velazquez now

painted in many attitudes. He was specially chosen by
the king to fill the high office of &quot;aposentador major,&quot;

which imposed on him the duty of looking after the quarters

occupied by the court whether at home or in their journeys
a responsible function, which was no sinecure and inter

See Stirling s Velazquez and his Works, p. 161.
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fered with tlie exercise of his art. Yet far from indicat

ing any decline, his works of this period are amongst the

highest examples of his style. The dwarf Don Antonio el

Ingles (the Englishman) with his dog, ^Esop, Menippus,
and the Sculptor, all in the Madrid gallery, show his surest

and freest manner. To these may be added the charming

portraits of the royal children in the Louvre and Vienna,

among the choicest of his works. It is one of these in

fantas, Margarita Maria, the eldest daughter of the new

queen, that is the subject of the well-known picture Las
Meninas (the Maids of Honour) in the Madrid gallery,

painted in 1656, where the little lady holds court, sur

rounded by her ladies-in-waiting, her dwarfs, and her mas

tiff, while Velazquez is seen standing at his easel. This

is the finest portrait we have of the great painter, and,
as etched by St Raymond, it forms the frontispiece of the

book by Mr Curtis. It is a face of much dignity, power,
and sweetness, like his life, equable and serene, unruffled

by care. Las Meninas was the picture of which Luca
Giordano said that it was the &quot;theology of painting,&quot; an
other way of expressing the opinion of Sir Thomas Law
rence, that this work is the philosophy of art, so true is

it in rendering the desired effect. The result is there, one
knows not by what means, as if by a first intention without

labour, absolutely right. The story is told that the king
painted the red cross of Santiago on the breast of the

painter, as it appears to-day on the canvas. Velazquez did

not, however, receive the honour till 1659, three years after

the execution of this work. Even the powerful king of

Spain could not make his favourite a belted knight with

out a commission to inquire into the purity of his lineage
on both sides of the house. 1

Fortunately the pedigree
could bear scrutiny, as for generations the family was
found free from all taint of heresy, from all trace of Jewish
or Moorish blood, and from contamination by trade or

commerce. The difficulty connected with the fact that he
was a painter was got over by his being painter to the king
and by the declaration that he did not sell his pictures.
But for this royal appointment, which enabled him to

escape the censorship of the Inquisition, we should never

have had his splendid Venus and Cupid, belonging to Mr
Morritt of Rokeby Hall (exhibited in Manchester in 1857),

painted in his latest manner and worthy of comparison
with Titian. There were in truth but two patrons of art

in Spain, the church and the art-loving king and court.

Murillo was the artist favoured by the church, while

Velazquez was patronized by the crown. One difference,

however, deserves to be noted. Murillo, who toiled for

a rich and powerful church, left scarcely sufficient means
to pay for his burial, while Velazquez lived and died in the

enjoyment of good salaries and pensions. Yet on occasions

Philip gave commissions for religious pictures to Velazquez,

among others, and belonging to this later period, the

Coronation of the Virgin (Madrid), splendid in colour a

harmony of red, blue, and grey but deficient in religious

feeling and dignity. It was painted for the oratory of

the queen, doubtless Maria Anna, in the palace at Madrid.
Another royal commission for the hermitage of Buen
Retiro was the St Anthony the Abbot and St Paul the

Hermit, painted in 1659, the landscape of which excited

the warm admiration of Sir David Wilkie. The last of his

works which we shall name is Las Hilanderas or the

Spinners (Madrid), painted about 1656, representing the
interior of the royal tapestry works. The subject is no

thing, the treatment everything. It is full of light, air, and

movement, splendid in colour, and marvellous in handling.
This picture, Raphael Mengs said, seemed to have been

painted not by the hand but by the pure force of will.

1 The records of this commission have been found among the. archives
of the order of Santiago by M. Villaamil.

We see in it the full ripeness of the power of Velazquez,
a concentration of all the art-knowledge he had gathered
during his long artistic career of more than forty years.
In no picture is he greater as a colourist. The scheme is

simple, a harmony of red, bluish green, grey, and black,
which are varied and blended with consummate skill.

In 1660 a treaty of peace between France and Spain
was to be consummated by the marriage of the infanta

Maria Theresa with Louis XIV., and the ceremony was to

take place in the Island of Pheasants, a small swampy
island in the Bidassoa. Velazquez was charged with the

decoration of the Spanish pavilion and with the whole
scenic display. In the midst of the grandees of the first

two courts in Christendom Velazquez attracted much
attention by the nobility of his bearing and the splendour
of his costume. On the 26th June he returned to Madrid,
and on the 31st July he was stricken with fever. Feeling
his end approaching, he signed his will, appointing as his

sole executors his wife and his firm friend Fuensalicla,

keeper of the royal records. He died on the 6th of August
1660, passing away in the full possession of his great

powers, and leaving no work behind him to show a trace

of decay. He was buried in the Fuensalida vault of the

church of San Juan, and within eight days his wife Juana
was laid beside him. Unfortunately this church was de

stroyed by the French in 181 1, so that his place of interment

is now unknown. There was much difficulty in adjusting
the tangled accounts outstanding between Velazquez and
the treasury, and it was not till 1666, after the death of

Philip, that they were finally settled.

Velazquez can hardly be said to have formed a school of painting.

Apart from the circumstance that his occupations at court would
have prevented this, his genius was too personal for transmission

by teaching. Yet his influence on those immediately connected
with him was considerable. In 1642 he befriended young Murillo
on his arrival in Madrid, received him into his house, and directed

his studies for three years. His son-in-law Mazo painted in his

manner, and doubtless many pictures by Mazo are attributed to the
master. Carreno, though never a pupil, was a favourite and had
the good sense to appreciate him and imitate him. His faithful

slave Pareja studied his methods and produced work which by the

favour of Velazquez procured his manumission from Philip. But
the appreciation of the fine talent of Velazquez passed away quickly
in Spain, as that country began to fall to pieces.

In addition to the standard works by Palomino, Cean Bennudez, and Pacheco,
see the biographical notice by Don Pedro de Madrazo in his Calalogo del Miiseo
del Prado (1S72) ; Velaz&amp;lt;iuez and his Works (1855) and Annals of Artists ofSpain
(1848), by W. Stirling (afterwards Sir W. Stirling-Maxwell); Ford s Handbook
to Spain (1855)and his article in the English Cydopirdia ; Velazquez and Murillo,
by Charles B. Curtis (1883); the works of W. Burger (T. Thore); Gcscli. d. Mahrn,
by Woltniann and Woermann

;
Sir Edmund Head s Handbook of Spanish Paint

ing (1848); Works of Velazquez (prints), by G. W. Reid (1872); Uaz. d. Beaux
Arts, art. &quot;Velazquez &quot;, by Paul Lefort (second period 1879-8:2) ;

and Justi, Diego
Velazquez u. sein Juhrhundert, 2 vols., Bonn, 1888. (J. F\ W.)

VELEIA, a town of Liguria, near the frontier of Gallia

Cisalpina, on the Apennine slope, about 20 miles to the

south of Placentia. The &quot;

oppidum Veleiatium
&quot;

is vaguely
mentioned by Pliny as belonging to Liguria, but its exact

site remained unknown until 1760, when its remains began
to be recovered from under a mass of debris, which showed
that the city must have been overwhelmed by a landslip
from the neighbouring mountain. Among the buildings
that have been brought to light are a basilica, an amphi
theatre, and several temples. Interesting antiquities from

Veleia, including the &quot;tabula alimentaria
&quot;

of Trajan (see
vol. xiii. p. 132), are deposited in the museum at Parma.
None of the coins hitherto discovered on the site are later

than the time/rf Probus (276-282).

VELEZ-MALAGA, a town of Spain, in the province of

Malaga, and 15 miles east-north-east from that town, is

finely situated in a fertile valley at the foot of steep
mountains (Sierra Tejada), within a mile of the mouth of

the small river Velez. Formerly it was a place of con

siderable commercial importance, but its prosperity has

much declined in recent years, and it suffered severely in

the earthquakes of 1884. It is associated with many
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romantic events in the history of the Moorish wars, to

which period its old castle belongs. The vegetation of

the neighbourhood is most luxuriant, including the aloe,

palm, sugar-cane, prickly pear, orange, vine, olive, and

sweet potato. The inhabitants are chiefly employed in

the various industries connected with the cultivation and

export of the products of these. There is also a tunny

fishery. The population within the municipal boundaries

in 1877 was 24,332.

VELIZH, or WELIZ, a district-town of Russia, in the

government of Vitebsk, on the Dwina, 53 miles north-east

of the city of Vitebsk. It has an active trade in corn and

linseed, grown in the neighbouring provinces, and sent by
river to Riga in exchange for fish, salt, tobacco, and

groceries. The population (16,370 in 1885) has doubled

since about 1860.
Yeli/h is supposed to have been originally founded by the

Lithuanians, but it was deserted in the 16th century. In 1536 the

Russians erected here a wooden fort, which, however, was soon taken

by the Poles (1580), and it remained in their possession until 1772.

VELLEIUS. See PATERCULUS.

VELLETRI, a town of Italy, in the province of Rome,
and 26 miles by rail to the south-east of that city, is

picturesquely situated on a spur of Monte Artemisio on

the southern edge of the Alban Hills and overlooking the

Pontine marshes. The streets are steep, narrow, and irre

gular. In the highest part of the town are the municipal

offices, with an important ancient inscription relating to

the restoration of the amphitheatre under Valentinian and

Valens. Velletri is the seat of the bishop of Ostia
;
the

cathedral (1660) contains some good sculpture of the

school of Sansovino. The neighbourhood produces a cele

brated wine, a chief source of wealth to the town. The

population in 1881 numbered 13,532.
At the close of the Latin War (336 B.C.) the Volscian Velitrse

had its walls razed to the ground and its leading inhabitants

banished beyond the Tiber, their lands being given to Roman settlers.

It became a flourishing municipium, and was the native place of

the Octavian family. In the neighbourhood of Velletri Don Carlos,

younger son of Philip V. of Spain, in 1734 gained over the Austrians
a decisive victory, which ultimately secured him as Charles III. the

kingdom of the Two Sicilies.

VELLORE, a town and military cantonment of India,
in North Arcot district of the Madras presidency, on the

right bank of the river Palar in 12 55 17&quot; N. lat. and
79 10 17&quot; E. long. It has a strongly-built fortress, which
was famous in the palmy days of the Carnatic, and which
is overlooked by hills in the vicinity. In 1780 it with

stood a siege for two years by Hyder Ali. After the fall

of Seringapatam (1799) Vellore was selected as the resi

dence of the sons of Tippoo Sahib, and to their intrigues
has been attributed the revolt of the sepoys at Vellore in

1806. Besides the fortress, the town contains a handsome
Vishnuvite temple with some good carving. In 1881 the

population was 37,491 (males 17,605, females 19,886).
VELVET is a silken textile fabric having a short dense

piled surface. It is the type of the numerous forms of

piled fabric now made, the processes employed in the

manufacture of which are noticed under WEAVING (q.v.).
In all probability the art of velvet-weaving originated in

the far East
;
and it is not till about the beginning of the

14th century that we find any mention of the textile.

Fustian, however, which differs from velvet only in material,
is spoken of in English ecclesiastical inventories as early
as the beginning of the 13th century. The peculiar pro
perties of velvet, the splendid yet softened depth of dye-
colour it exhibited, at once marked it out as a fit material
for ecclesiastical vestments, royal and state robes, and

sumptuous hangings ;
and the most magnificent textures

of mediaeval times were Italian velvets. These were in

many ways most effectively treated for ornamentation,
such as by varying the colour of the pile, by producing

pile of different lengths (pile upon pile, or double pile),

and by brocading with plain silk, with uncut pile, or with

a ground of gold tissue, &c. The earliest sources of Euro

pean artistic velvets were Lucca, Genoa, Florence, and

Venice, and to the present day Genoa continues to send

out rich velvet textures. Somewhat later the art was
taken up by Flemish weavers, and in the 16th century

Bruges attained a reputation for velvets not inferior to

that of the great Italian cities. The principal seats of the

modern manufacture are Crefeld and Lyons ; but, at the

former centre especially, a large proportion of an inferior

texture, having a silken pile on a cotton foundation and
known as velveteen, is now made.
VENANTIUS. See FORTUNATUS.
VENDACE is the name of a British freshwater fish of

the genus Coregonus, of which two other species are indi

genous in the fresh waters of the British Islands, viz., the

gwyniad and the pollan. The vendace (C. vandesius) is

restricted to some lochs in Dumfriesshire, Scotland
;

it is,

however, very similar to a species (C. albula) which inhabits

some of the large and deep lakes of northern Europe.
From its general resemblance to a dace the French name
of the latter, vandoise, was transferred to it at the period
when French was the language of the court and aristocracy
of Scotland. So great is the local celebrity of the fish

that a story has been invented ascribing to Mary Queen of

Scots the merit of having introduced it into the Lochmaben
lochs. It is considered a great delicacy, and on favourable

days when the shoals rise to the surface, near the edges
of the loch, great numbers may be taken. It spawns in

November. In length it scarcely exceeds 8 inches.

Authentic accounts of the vendace have been published by Sir

William Jardine, in Edinb. Journ. of Nat. and Gcog. Science, iii. p.

4, 1830, and by Robert Knox, in Trans. Roy. Soc. Edinb., xii. p.

503, 1834.

VENDEE, a maritime department of France, formed in

1790 out of Bas-Poitou, and taking its name from an un

important tributary of the Sevre Niortaise, lies between
46 16 and 47 5 N. lat. and 32 and 2 10 W. long.,

and is bounded by Loire-Inferieure and Maine-et-Loire on

the N., by Deux-Sevres on the E., by Charente-Inferieure

on the S., and by the Atlantic Ocean on the W. for 93

miles. The islands of Yeu (or Dieu) and Noirmoutier are

included. The Sevre Nantaise on the N.E. and the Sevre

Niortaise on the S., besides other streams of minor import

ance, form natural boundaries. The department falls into

three divisions woodland, plain, and marsh. The highest

point (945 feet) is situated in the woodland, which occu

pies the greater part of Vendee, on the water-parting
between the Loire and the rivers of the coast. This

region, which, geologically, is composed of granite, gneiss,

mica-schist, schist, and lias, abounds in springs, and is

fresh and verdant
;
the landscape is characterized by open

fields surrounded by trees, which supplied ambushes and
retreats to the Vendeans in the civil war at the end of the

18th century. The plain of Vendee is bare and treeless,

but fertile, though poor in springs ; geologically it is com

posed of lias and oolite. The marshes, raised above the

sea-level within historic times (four centuries ago), consist

of two portions, the Breton marsh in the north and the

Poitevin marsh in the south. The region includes salt

marshes and cultivated areas artificially drained. Its area

is constantly being increased by the alluvium of the rivers

and the secular elevation of the coast. The department
is drained by the Sevre Nantaise (tributary of the Loire)
and the Boulogne (a feeder of Lake Grandlieu in Loire-

Infcrieure), both draining into the basin of the Loire
;
and

by the Vie, the Lay (with the Yon), and the Sevre Niortaise

(with the Autise and the Vendee), which flow into the

Atlantic. The climate is that of the Girondin region,
XXIV. 1 8
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mild and damp, the temperature rarely rising above 77

or falling below 18 Fahr. 120 to 150 days of rain give
an annual rainfall of 30 inches. The woodland is colder

than the plain, and the marsh is damp and unhealthy.
Out of the total area of 1,656,531 acres arable land occupies

1,023,275 acres, grass 290,503, vines 37,467, wood 65,853, and

moor, pasture, and uncultivated land 136,432. In 1881 the live

stock included 29,790 horses, 4500 mules, 1950 asses, 471,775 cattle,

379,950 sheep (10,000 being of superior breed
;
total wool-clip 395

tons), 55,000 pigs, and 1625 goats. There were 10,000 beehives

(49 tons of honey and 10 tons of wax). The agricultural products
in 1884 were returned as follows : wheat 7,312,316 bushels, meslin

65,736, rye 218,720, barley 1,218,855, buckwheat 358,985, maize

33,000, millet 129,973, oats 2,815,436, potatoes 3,938,214, beetroot

324,601 tons, wine 15,569,312 gallons, colza seed 7790 tons, hemp
seed 551 tons, linseed 991 tons, flax 1786 tons, and fodder 745,792
tons. The forests (oak, chestnut, pine, poplar, hornbeam, maple,
ash, beech, and elm) yielded 3,180,000 cubic feet of wood, a third

of which was applied to various industrial uses. Apples, pears,

peaches, plums, cherries, and walnuts are the principal fruits grown.
The salt marshes, 4572 acres in extent and employing 3500 work
men, yielded 2436 tons of salt in 1882. In 1884 18,409 tons of

coal were mined. Iron, antimony, lead, &quot;the Vendee diamond&quot;

(a kind of quartz), china clay, and slate are obtained ; and granite,

gneiss, slate schist, limestone, cement, millstones, and clay are

objects of industry. The celebrated beds of sea- shells near St
Michel-en-1 Herm 2300 feet long, 985 broad, and from 30 to 50
feet in depth show to what an extent the coast has risen. The
wool spinning and weaving industry occupies 12,570 spindles and
520 hand-looms ; cotton, 3100 spindles and 5 looms

; linen, 388

spindles and 478 looms (80 being power looms). There are pot
teries, paper-mills, tan -yards, dye-works, a glass-work, manu
factories of hats, boots and shoes, and lampblack, flour-mills, dis

tilleries, tile-works, and shipbuilding-yards, and sardines and tinned
foods are prepared, in all 575 industrial establishments. The
sardine fishery occupies 800 boats and 2000 men, and there are

extensive oyster-beds near Sables-d Olonne. Corn, cattle, mules,

fish, salt, wine, honey, wood, glass, and manure are exported ; wine,

wood, building material, and coal are among the imports. The

shipping places are Bouin and Beauvoir in the Breton marsh, and

Noirmoutier, the island of Yeu, St Gilles-sur-Yie, Sables-d Olonne,
L Aiguillon, and Lii9on in the Poitevin marsh. In 1882 a total of

391 vessels (130,688 tons) entered and cleared from all these ports.
Vendee has 212 miles of railway, 335 of national and 2966 of other

roads, and 82 of navigable rivers and canals. In 1881 the popula
tion was 421,642, and in 1886 434,808, an increase of 191,382
since 1801. The department forms the diocese of Lu^on, has its

court of appeal and academy at Poitiers, and is included in the dis

trict of the Nantes army corps. There are three arrondissements

(La Roche-sur-Yon, the chef-lieu of the department, with 10,991
inhabitants in 1886

; Fontenay-le-Cornte, 9282
;
and Sables-d Olonne,

10,114), 30 cantons, and 300 communes. Lu9on (6285 inhabitants)
is connected with the sea by a canal, and has a cathedral of the

llth, 13th, 14th, 16th, and 18th centuries, with an elegant Gothic

spire, a cloister of the 15th and 16th centuries, an episcopal palace,
and a hospital, with portraits of the bishops of Lujon.

VENDOME, a town of France, chief-lieu of an arron-

dissement in the department of Loir-et-Cher, is situated on

the river Loir, 109 miles south-west of Paris by the rail

way to Tours, at the junction of the line from Blois to

Le Mans. The abbey of the Trinity (12th to 15th cen

tury) has a fine portal in florid Gothic style. A graceful
balustrade runs round the building at the spring of the

roof, and two rows of flying buttresses, themselves resting
on other elegant buttresses, support the nave. The high

gallery of the triforium, the rich traceries of the windows,
and the modern fonts are worthy of notice. Part of the

building is in the Angevin style of the beginning of the

13th century. In the choir are some fine stalls and glass
of the 15th and 16th centuries. The steeple, 262 feet

high, which stands isolated in front of the church, belongs
to the middle of the 12th century, and is one of the finest

examples of Transition architecture. The lower part is

rectangular and the upper octagonal, with a stone spire.
It has been recently restored. The church of La Made
leine (15th century) is surmounted by a stone spire, an
indifferent imitation of that of the abbey. The fine tower
of St Martin (16th century) is all that remains of the

&amp;lt;-hurch of that name. The town-hall occupies the old

^ate of St George ;
its river front is composed of two

large crenellated and machicolated towers, connected by a

pavilion. The ancient hospital of St James afterwards

became a college of the Oratorians, in which Mascaron
was a professor, but is now a lyceum the charming
chapel, dating from the 15th century, in the most florid

Gothic style, is still preserved. Parts of the chateau of

the counts of Vendome are as old as the llth century. A
public promenade leads to the curious vaults under the

castle. Vendome is the seat of an archaeological and
scientific society, possesses a library of 15,000 volumes
and 305 MSS., and a museum, mostly archaeological, in

front of which stands a statue of Ilonsard. There are

some interesting houses of the 15th and 16th centuries,

and near the town are the remains of a Roman theatre.

The population in 1881 was 7913 (commune 9420), the

corresponding figures for 1886 being 7843 and 9325.

Vendome (Vindocinum] appears originally to have been a Gallic

oppidum, replaced later by a feudal castle, around which the

modern town has arisen. Christianity was introduced by St Bien-

heure in the 5th century, and the abbey of the Trinity was founded
in 1030. About the end of the 10th century Vendome became an

independent county, and was raised to a duchy in 1515. It long
belonged to a branch of the Bourbon family. During the Wars of

Religion the town was sacked by the Protestants, by members of

the League, and was finally taken by Henry IV. Since then its

industrial and commercial importance (tanneries and manufactories
of woollen stuffs and gloves) has fallen off. Marshal de Rocham-
beau was a native of Vendome.

VENEERING is the art of attaching thin sheets or

leaves of wood, ivory, &c., to the surface of wood or other

material of a less costly or less ornamental description.
It is thus in connexion with wood, ivory, etc., equivalent
to plating in the working of metals. The art is largely

practised in cabinet-work. Veneers are either cut or sawn
from solid blocks or planks. The ordinary veneer saw is

a circular instrument of large diameter, made up of seg
ments of thin steel bolted on a strong circular iron frame,
which gives the requisite stiffness and rigidity to the saw

edge. The teeth of the saw are minute and finely set, so

as to waste as little as possible of the valuable material

as sawdust. With such a saw from 8 to 16 leaves per
inch may be cut out of a block of wood and as many as

30 leaves of ivory, one-third of the solid being reduced to

sawdust. Veneers are also made from certain straight-

grained and pliant woods with cutting tools, either by the

process of planing or of turning. For these methods of

veneer-making, the wood to be operated on is first reduced

to blocks of a size equal to the cutting edges by which

they are to be made into veneer, and are then steamed in

a closed chamber to soften the fibre. In the plane veneer-

cutting machines the block of wood may be stationary and

the cutter movable, or vice versa, and the cutting edge is

applied obliquely to the block. Immediately in front of the

cutter pressure is applied to the block to keep the shaving
from splitting up. With the planing machine from 100

to 1 50 veneer leaves can be cut from each inch of thickness.

P&amp;gt;y
the lathe-turning method continuous strips of veneer are

obtained from circular blocks the width of the cutter, and

it is possible to reduce the block till a core of about only 9

inches remains. In the cutting, as opposed to the sawing,
of veneers there is no waste whatever of the solid material

;

but cut veneers are not so serviceable, and the most valu

able veneer woods, being hard, cross-fibred, and brittle,

cannot be treated otherwise than by sawing. In veneer

ing, the surfaces to be united, after roughening, so as to

give grip, are coated with thin glue applied very hot, and

then tightly pressed together in a veneering press, with

heated cauls or plates of zinc applied to their surfaces,

these cauls being contoured to the necessary outline when
bent veneers are being planted. Should the veneer show

any blistering after removal from the press, heat, damp,
and local pressure are applied till veneer and wood are
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solidly cemented together. The surface is afterwards

smoothed, polished, and finished as in dealing with solid

cabinet woods.

VENEREAL DISEASES. See PATHOLOGY, vol. xviii.

p. 404, and SURGERY, vol. xxii. p. 20.

1;,IV. VENEZUELA, 1 a federal republic in South America,

lying between about 57 and 73 30 W. long, and 1 40

and 12 26 N. lat. The republic claims that the area of

its territory is 632,807 square miles
;
but the boundaries

i are not yet definitely fixed, and its area is consequently
uncertain. In the south-west it claims large tracts extend

ing to the south of the equator, which are also claimed by
Colombia and Ecuador

;
and in the east it claims from

British Guiana the upper valley of the Essequibo, together
with all the territory on the left bank of that river below

the influx of the Rupununi. Of the total area claimed

only about 439,000 square miles are actually under Vene
zuelan administration.

Physical Features. A branch of the eastern chain of the

Andes enters Venezuela in the west about 7 N. lat., and
under the name of the Sierra Nevada de Merida proceeds
north-eastwards towards Triste Gulf. This branch consists

of parallel chains enclosing elevated valleys, in one of which

lies the town of Merida at the height of 5400 feet, over

looked by the highest summit of the chain (Picacho de la

Sierra, 15,000 feet). The sierra contains the water-parting
between the basin of the Orinoco and those of the small

rivers on the north-west. Hence it may be considered to

terminate where the Rio Claro, the stream on which Bar-

quisimeto stands, after rising on its western slopes flows

eastwards into the basin of the Orinoco. Beyond the Claro

1

&amp;gt;egin
two parallel ranges known as the Maritime Andes of

Venezuela, which stretch east and west along the coast.

The valley between these two ranges is the most densely

peopled part of Venezuela. Within it lie the town of

Valencia (1800 feet), the Lake of Valencia (1400 feet),

and the town of Caracas (3000 feet). Above Caracas the

highest peak of the system, Pico de la Silla, rises to 8740
feet. Behind the wide bay between Cape Codera and
Cumana there is an interruption in the Maritime Andes

;

but both ranges reappear between Cumana and the Gulf

of Paria. West of the Maritime Andes low ranges (3500-
5000 feet) trend northwards from the end of the Sierra de

Merida towards the coast, on the east side of the Lake of

Maracaibo, while the region on the west of that lake consists

of lagoon-studded lowlands. East and south of the Sierra

de Merida and the Maritime Andes the Venezuelan territory

consists mainly of the basin of the Orinoco. This region
is for the greater part of its extent thinly populated and
little known. It consists of two portions, a vast hilly or

mountainous area, densely-wooded, in the south-east and

south, and level plains in the north-west between the

Orinoco and the Apure and the mountains. The latter is

known as the llanos of the Orinoco, a region described by
Humboldt as a vast &quot;sea of

grass,&quot;
with islands of wood

scattered here and there. Since the time of Humboldt,
however, the aspect of these plains would seem to have

changed very considerably. On the occasion of Appun s

visit in 1850 trees seem still to have been comparatively
rare

;
but a different aspect was presented when Dr P.

Jonas visited the llanos in 1878. From the Galera, the

southernmost range of hills north of the Orinoco basin, the

traveller saw a vast plain thickly grown with low trees,

among which the chaparro was chiefly represented. Few
places were quite destitute of trees, and these of small

extent. As far as Calabozo (about one-third of the dis-

1 The name means &quot;

little Venice,&quot; and is a modification of the

name of Venecia (Venice), originally bestowed by Alonzo de Ojeda in

1499 on an Indian village composed of pile-dwellings on the shores of

the Gulf of Maracaibo, which was called by him the Gulf of Venecia.

tance between the hills and the Apure) it was now chaparros

(evergreen oaks), now mimosas, which were the prevailing
feature of the landscape, though other trees were not rare.

But towards the south the open grass-covered spaces in

creased in number and area. To the south of Calabozo

woods of considerable extent were seen. This change in

the character of the landscape is due to the decline of

horse and cattle rearing in the llanos, partly in consequence
of political disturbances and partly of a murrain which
broke out in 1843 among horses, mules, and asses, and in

that and several subsequent years reduced their numbers

by several thousands.

Geology. Geologically the chief mountain ranges of Venezuela
are all similar in structure. The nucleus of the Sierra Nevada de

Merida is formed of plutonic or metamorphic rocks (granite, syenite,

gneiss, crystalline schists, &c.), and this series is continued through
out the northern chain of the Maritime Andes. Stratified rocks

belonging to the Cretaceous system are found on both sides of the

plutonic nucleus of the former range, and are those chiefly seen in

the southern chains of the Maritime Andes. Most of these deposits

belong to the upper members of the Cretaceous system ;
but the

lower members come to the surface in considerable patches west

of the Sierra Nevada de Merida, and in the chains just referred to.

Tertiary and Quaternary deposits (generally as compact marl, sand,

shingle, and conglomerate) are spread over nearly all the llanos, as

well as round the Gulf of Maracaibo, and in the plains drained

to the north by the Unare, between the two sections of the Mari
time Andes. The hills and mountains east of the Orinoco, accord

ing to Humboldt, Schomburgk, and Codazzi, seem to be mainly
composed of granite, syenite, and other crystalline rocks.

Climate. The climate and vegetation are such as might be ex

pected from the tropical situation of the country. But Venezuela,
as well as the rest of tropical South America east of the Andes, is

directly exposed to the trade-winds. The temperature is thereby

considerably moderated, and no such extremes of heat are to be

met with as are experienced in the corresponding latitudes of

northern Africa. The more populous parts of Venezuela are, how
ever, hotter than the maritime districts of Guiana, being less directly

exposed to the Atlantic breezes. At La Guaira the mean temper
ature of the year is 85 Fahr.

;
at Caracas, only 10 miles distant but

3000 feet higher, it is 71 2 Fahr.; and the greatest extremes that

have been observed at the latter station since 1868 are 83 -

4 and
48 Fahr. At both stations the hottest periods are the middle of

April and the end of August, when the sun is in the zenith.

Everywhere there is a well-marked distinction between a dry and
a rainy season, the latter occurring in the English summer months,
when the sun is in the northern hemisphere and the force of the

trade-wind on the north coast of South America is considerably
slackened. At La Guaira the rainy season proper lasts only three

months (May to August) ;
but this season lasts longer in the

mountains and in the llanos.

Fauna. The fauna includes among the mammals the rodents

and carnivores common to the rest of tropical South America.

The manatee is met with nearly everywhere on the coast. In all

the rivers are to be found caymans, electric eels, rays, and caribs,

the last (Pygocentrus piraya, P. nigricans, P. niger, Miill.) consist

ing of several species of savage and voracious fishes armed with

two rows of very sharp teeth. Among the venomous serpents are

the striped rattlesnake (Crotalus durissus), Lachesis mutus, an ally

of the rattlesnakes, and a rather rare species of Cophias. Among
the non-venomous sorts the commonest are the boa constrictor, the

anaconda (Eumctes murinus), and the Coluber variabilis. Among
birds is a singular form known from its note as the bell-bird

(Chasmorhijnchus carunculatus}. Coral banks abound on the coast
;

like the waters which surround the roots of the mangroves, these

teem with marine life, and are peculiarly rich in beautifully coloured

crustaceans. Swarms of locusts sometimes commit great ravages

among the fields and plantations.
Flora. The lower slopes of all the mountains arc clad with the

richest tropical vegetation. Amidst an endless variety of dicoty
ledonous foliage trees, interlaced by numerous twiners ahd climbers

and adorned with epiphytic orchids, Tillandsix, aroids, and Lor-

anthaccse, grow numerous palms and tree-ferns, up to the height of

about 3500 feet. From among the forest trees may be singled out

for mention the silk-cotton tree (Bombax Ociba), the mango (Mangi-

fera indica), the samau (Inga saman), remarkable, like the last-

mentioned, less for its height than for the extent and density of

the shade which it casts, the cow-tree (Brosimum Gnlaclodcndron),
and the Altalca sjicciosa, this last being one of the finest orna

ments of the palm tribe, a tree whose stem, 40 feet in height, carries

erect on its crown leaves which also grow to a height of 40 feet,

with a breadth of 8 feet. The mouths of the Orinoco and many
parts of the coast are rendered unhealthy by mangrove swamps,
which are no doubt partly to blame for the yearly recurrence of
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yellow fever in many of the coast towns. From these swamps,

however, La Guaira is free, and there the yellow fever is not a

regular visitant.

Vegetable Products. The two chief crops grown for food are

manioc and maize, the latter being generally ground coarse and

baked into a kind of cakes called are2)as, which are eaten hot like

the Mexican tortillas. Among other vegetable products which take

an important place in the Venezuelan dietary are all kinds of tropical

fruits, including several kinds of melons and pumpkins, the sugar
cane (the sugar in a little refined condition, known as papclon,

being a favourite article of food), the taro, sweet potatoes, various

beans (including two species of Phascolus, which grow only high

up in the mountains, but are highly prized everywhere), and a species
of hemlock (Conium moschatum], which is eaten like celery. Of

plantation products grown for export by far the most important are

coffee and cocoa, next after which come tobacco and cotton. The

following table (I.) shows (in thousands of ft) the variations in

the export of these products in several years since 1830-31 :
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Constitution. The constitution is modelled to some extent on

that of the United States. At the head of the executive is a pre

sident, who is assisted by eight ministers and a federal council.

The legislative authority is vested in a congress of two houses,
a senate (24 members) and a chamber of deputies (52 members).
The members of the chamber of deputies (one for every 35,000 in

habitants, and one more for an excess of 15,000) are elected every
four years directly by the electors of the states and the federal dis

trict, those of the senate by the legislative bodies of the different

states (three for each). The congress elects the members of the

federal council, in which there is one senator and one deputy for

each of the political divisions of the republic, and one deputy for

the federal district. The federal council elects the president. The
federal council and the president remain in office for two years.

History. The coast of Venezuela was the first part of the American
mainland sighted by Columbus, who, during his third voyage in

1498, entered the Gulf of Paria and sailed along the coast of the

delta of the Orinoco. In the following year a mucli greater extent

of coast was traced ont by Alonzo de Ojeda, who was accompanied
by the more celebrated Amerigo Vespucci. In 1550 the territory
was erected into the captain -generalcy of Caracas, and it remained
under Spanish rule till the early part of the 19th century. During
this period Negro slaves were introduced

;
but less attention was

given by the Spaniards to this region than to other parts of Spanish
America, which were known to be rich in the precious metals.

In 1810 Venezuela rose against the Spanish yoke, and on 14th

July in the following year the independence of the territory was

proclaimed. A war ensued which lasted for upwards of ten years,
and the principal events of which are described under BOLIVAR

(q.v.), a native of Caracas and the leading spirit of the revolt. It

\vas not till 30th March 1845 that the independence of the republic
\vas recognized by Spain in the treaty of Madrid. At the date of

the battle of Carabobo (1821), by which the power of Spain in this

part of the world was broken, Venezuela formed part of the federal

state of Colombia, which embraced also the present Colombia and
Kcuador

;
but a meeting of Venezuelan notables on 26th November

1829 declared for the separation of their country from the con

federacy. Venezuela passed through the first years of its inde

pendent existence with more quietness than the other members of

the confederacy. In 1846 there began a series of civil wars and
revolutions, which continued, with but short periods of rest, down
to the close of 1870. The chief rival parties in these internal dis

sensions were the Unionists and the Federalists
; the former aimed

at securing a strong central Government, while the latter, who
were ultimately victorious, desired to obtain a large measure of

independence for separate states. It was during these troubles that
the emancipation of the slaves took place, under a law of 24th
March 1854. On 28th March 1864 a federal constitution was
drawn up for the republic. Three years later, however, the civil

war broke out again, and matters continued in an unsettled state,
till in December 1870 Don Guzman Blanco, who had taken the

leading part on the side of the Federalists, was declared provisional
p7-esident. From that date Blanco acted as dictator till 20th

February 1873, when he was elected constitutional president for

four years, and it has been chiefly owing to his energy and ability
that the confederacy has since proceeded on a course of orderly
development. The two flourishing agricultural colonies already
mentioned were founded during his first tenure of office, in 1874.

The chief event in recent years has been the re-division of the

territory in 1881 into the states and territories whose names are

given in the table above.
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C. F. Appun, Unter den Tropen, vol. i., Jena, 1871 ; A. Codazzi, Resumen de
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1887). (G. G. C.)

VENICE
PART I. HISTORY.

jin of A LTHOUGH the numerous marshy islands of the la-

state. jj\_ goons extending along the north-western shores of

the Adriatic between Altinum and Adria are known to have

been largely used from the beginning of the 5th century by
the inhabitants of Venetia (compare vol. xiii. p. 447) one

of the twenty-nine provinces into which Italy was divided

by Constantino as temporary retreats from successive

barbarian invasions, the first permanent settlement on the

site of the present city of Venice the Rivo Alto (Rialto)
and its numerous adjacent islets cannot with certainty
be traced further back than to the beginning of the 9th

century. The physical conditions with which the earliest

inhabitants had to deal were such as might seem singularly

unpropitious to the growth of a large and prosperous city.

Their untillable and salt-encrusted soil possessed no kind

of mineral wealth
;

the thickets which here and there

diversified the surface of the barren marshes produced no
serviceable timber

;
and even drinkable water was hardly

obtainable
; yet it was here that the Venetians by their

inventiveness, their energy, their industry, and their genius
for commerce succeeded in establishing themselves on a

firm soil and maintaining their independence, in making
their neighbours their tributaries, in sending their fleets

to distant shores, in controlling the destiny of empires,
and consolidating a naval power that is unique in the his

tory of the world.

iritime The Venetian form of government that of an aristo-

bunes. cratic republic had its first beginnings at a very early

period. Originally all power had been delegated to

magistrates known as tribuni maritimi or maritime tri

bunes
;
but in 697, in order to give greater strength to the

supreme power and more unity to the popular representa-
ge. tion, a doge, or duke was chosen, who had his residence in

the little town of Heraclea. The first to bear this title

was Paulucio Anafesto
;
the assembly by which he was

elected consisted of the entire body of the inhabitants, not

only of the towns on the mainland, which were constantly
under fear of renewed barbarian devastations, but also

those of the islets of the lagoons. Although all had equal
electoral privileges, there were gradations of social rank,
the citizens being divided into three classes the magyiori.,
the mediocri, and the minori. The new arrangement lasted

only forty years, when a general assembly resolved by ac

clamation on the abolition of the ducal power, for which
was substituted that of the maestri della milizia, whose
term of office was to last only for a year. The inconveni

ences of the new system, however, soon became apparent,
and five years later (742) the assembly demanded the

restoration of a single popular representative with life

tenure, who again bore the title of doge. On this occasion

the newly elected doge transferred his residence from

Heraclea to Malamocco. The practical risks involved in

the new experiment are obvious. In the succession of

doges some were almost sure to show themselves unfit for

the supreme power, others to disregard the authority of

the auxiliary magistrates associated with them for purposes
of control, and some even to aim at the establishment of

an hereditary tyranny. Consequently the next sixty years
witnessed a succession of bloody revolts, in the course of

which three doges were put to death, one deposed and

exiled, and several others condemned to lose their eyes.
Nor was the incapacity or the ambition of individuals the

sole cause of such revolutions : new circumstances as they
arose sometimes compelled the doges by the very law of

their existence to seek support outside the limits of the

state, at one time from the Greek empire, whose frontier

extended to their very doors, at another time from the

Lombards, the latest invaders of Italy, who had permanently
established themselves there and were daily acquiring new
influence. Foreigners who, in connexion with the interests
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of commerce, had entered into close relations with the

Venetians took advantage of these to stir up troubles, and

sought to conciliate the doges with a view to the enlarge
ment of their trading privileges or the concession of mono-

War polies. Between 712 and 810 various struggles arose

with which called for the intervention in the lagoons of the
Pippin.

generais Of Pippin and his son Charlemagne. Doge Obe-

lerio, a declared partisan of the Franks, allowed a war to

break out between the Venetians and the Lombards, in the

course of which Pippin seized Grado, the see of the patri

arch, burnt Caorle, Jesolo, and Heraclea, encamped in

Albiola, and, forcing his way into the lagoon, threatened

Malamocco itself (see map, p. 157 below). Peace was

afterwards concluded, and the danger to which the last

refuge of the fugitives from the mainland had been exposed
led to their increased security. For, whether from the

instinct of self-preservation or from a growing conscious

ness of the idea of fatherland, these fishermen became

drawn together more closely than ever for purposes of

common defence, and found themselves possessed of a

power hitherto unsuspected, so that they were able to com

pel their enemies to respect their independence and enter

Founda- into commercial relations with them. The year 810 was
tion of one Of the most important in the annals of Venice : it was

y then that the people finally abandoned the mainland in

order to make the Kivo Alto with its surrounding islets

the permanent seat of their government. The same year
witnessed the beginnings of the basilica of St Mark.

Angelo Partecipazio, who had proposed the migration to

the Rialto, was chosen doge, and the town of Venice may
be said to have been then founded.

Early From 811 to 1026 there was a succession of eighteen
doges, doges, of whom no fewer than fifteen were selected out of

three leading families, political power thus plainly tend

ing to become hereditary. It was no uncommon thing,

however, for the people again to dismiss those whom they
had thus placed in power. Murder, exile, cruel punish

ments, closed the career of more than one of the doges
who had been called to the supreme authority by a unani

mous vote
;
whole families connected with rulers who had

been deposed or put to death were compelled to quit the

islands, and sought the help of the emperor Otho II.

That emperor was preparing an expedition against Venice

at the very moment of his death
;
and now once more the

Venetians found safety in the very greatness of the danger
which had threatened them, for the peril itself indicated

to them the future at which they ought to aim if they
would live and rule.

Suppres- From the necessities of its geographical position the
8
/
n
.f. new state was bound to become a maritime power and to

look to the East. Towards the end of the 10th century
Adriatic

pirates.
the doge Pietro Orseolo by a vigorous effort cleared the

sea of pirates, who dwelt on the eastern coast of the Adri

atic and seriously harassed the Venetian commerce, and

pursued them into the recesses of Quarnero and the islands

of Istria. On 20th May 998, having advanced as far as

Dalmatia, he came upon them in their apparently inac

cessible retreats, and inflicted upon them a great slaughter.

Having thus given full security to trade, he constituted

himself protector of the sea from Trieste to Albania, re

ceiving in consequence the title of duke of Dalmatia. It

was to symbolize this dominion that Venice instituted the

superb ceremonial of the espousals of the doge with the

Adriatic, which was annually observed on Ascension Day.
Period of The republic began henceforward to undertake the busi-
crusades. ness of transporting to the East the successive armies of

crusaders, to whom she lent on hire the fleets which were

built in her arsenals
;
and these bold enterprises, at once

religious, commercial, and military, procured for her in

exchange important stations on the east of the Adriatic

and in the islands, as well as colonies and factories advan

tageous for her commerce. The whole littoral from Trieste

to Albania became in this way a sort of prolongation of

the Venetian coast. The Byzantine emperors could hardly
fail to become jealous of this great though pacific influence,
and of the wealth thus created under their eyes and at

their expense; and in the spring of 1171 Manuel 1.

ordered the sequestration of all Venetian goods and of all

Venetians who had settled within the empire. Such a

high-handed act at once called forth an outburst of enthu

siasm, and the doge, Vitale Michieli II., sent out against

Constantinople an imposing fleet to avenge the cause of

the Venetian colonists. An outbreak of plague, however,
on board the fleet compelled him to return to port ;

in so

doing he brought the scourge to the town itself, a dis

aster which led to his death at the hands of the infuriated

populace. Even this catastrophe was not without its uses,
for it led to the introduction of reforms fitted to give

greater internal stability to the state.

Under Sebastiano Ziani, Michieli s successor, the con- Consti-

stitution underwent a further modification. The citizens,
tution

already divided into quarters (sestieri), nominated twelve
the sta1

electors, who in their turn made choice of forty picked
citizens in each of the divisions of the city. The 480 thus

chosen constituted the great council, a body possessing at

once deliberative and executive functions. Before this

period certain intimate councillors, two of them perma
nent, had been summoned to act as advisers of the doge
in matters of importance ;

but now their number was in

creased and they were requested (hence the name pregato)
to assist the head of the state in all circumstances. The
two permanent councillors of the doge, increased to six

and conjoined with the supreme magistrates on whom the

administration of justice had always devolved, formed the

lesser council, which afterwards came to be known as La

Signoria. If we add, finally, to the powers already enu
merated the council of ten, which was instituted later, and
also take into account the increasing body of secretaries

and the magistracies which were gradually created as need

arose, we shall have an adequate conception of the per
fected instrument of government by which the republic
was controlled from the 1 3th century until its fall. While
the political organization was thus rapidly developing, the

change which was also passing over its democratic spirit
must not be overlooked : the simple citizen gradually lost

his privileges, and the increasing restrictions laid upon
freedom ultimately made the government essentially aris

tocratic. Towards the end of the 13th century (1297) the

important measure known as the &quot;

Shutting of the Great

Council&quot; (compare vol. xvii. p. 527), and subsequently the

inscription in the Golden Book of the names of all branches

of the noble houses, for ever shut against plebeians every
avenue to power. For a long time before this the right
of electing the doge had been restricted to certain care

fully-selected citizens, a constitutional change of capital

importance, which had caused much discontent and raised

such a ferment in the mind of the masses that the first

doge who was thus chosen, realizing the danger of the

situation, refused to accept the dignity. The number of

the electors was consequently increased and the election

made subject to a number of ballots intended to safeguard
the integrity of the vote

;
but it remained none the less

true that to the people had been left nothing more than

the illusory right of approving by acclamation in the

basilica of St Mark each new doge after his election. The

aristocracy, as it felt its growing force, proceeded to en

large its powers, and did not fail to guard them down to

the fall of Venice by constantly increased restrictions. It

was not long, it is true, before the danger attaching to so

great a power separated from the living forces of the nation
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was perceived, and there came to be instituted special kinds

of magistrates, such as the &quot;correctors of the ducal engage

ment,&quot; whose function was to revise the charter to which

he was to swear, and who steadily exercised it in the way
of restricting his freedom in such a manner that about the

IGth century his lot was little better than that of a prisoner
of state. Then there were the &quot; examiners of the deceased

doge,&quot;
instituted in 1501, posthumous judges whose ver

dicts on each departed doge on behalf of posterity still

further conspired to neutralize the dangers arising from

personal power.
E od of The history of Venice was officially written by contem-

5
test

porary chroniclers. The records they have left are of course

? Per ~

exceedingly valuable
; but, as they were subjected to a

rigorous censorship, the element of criticism is quite ab

sent. Modern investigators, viewing the events from the

outside, have been much more successful in forming a true

judgment upon them and in tracing effects to their actual

causes. Those Venetians who, since the fall of their re

public, have endeavoured to investigate its annals in an

independent spirit have come to the conclusion that it was
between the 12th and the 15th century that the state

reached its highest prosperity and power. In point of

fact, the republic had at the beginning of the 13th century
become so powerful that the Byzantine empire fell into its

hands through the conquest of Constantinople by the doge
Enrico Dandolo (1204). The Venetians even sought to

raise a Latin empire upon its ruins, but the attempt was
frustrated by the jealousy of the rival republic of Genoa,
which re-established the Greeks in 1261. The period be

tween 1172, the date of the election of Sebastiano Ziani,

and 1300, that of the election of Pietro Gradenigo, is one

of the most brilliant in the history of Venice. The union

that prevailed among all the citizens, the common effort

of all classes, the military energy of the Government, the

supple flexibility of its policy, had given them Constanti

nople ;
and the peace which they made with Palaeologus

on his restoration to the Byzantine throne brought them

many splendid advantages. It was in virtue of these

successes and in the midst of the internal peace which

they had secured that Pietro Gradenigo proposed the
&quot;

Shutting of the Great Council,&quot; a measure the importance
of which can be traced throughout the subsequent history
of the state. Its effect was to exclude from political power
all who had not been members of that assembly during
the previous four years ;

in a word, it constituted an heredi

tary legislature. Grave as the measure was, alternately

accepted, rejected, modified, and never unopposed, it was

finally carried. The new body enacted new laws and pro
vided administrative heads for the ten departments of

government, justice, legislation, worship, finance, com

merce, education, war, marine, public health, and city ad

ministration. The powerful and wealthy republic now
found the honour of its alliance sought by emperors and

popes ;
the standard of St Mark was a familiar sight all

over the Mediterranean
;
and ultimately Venice entered the

&quot;European concert.&quot; Now, too, she began to show that

devotion to architecture and the fine arts generally of

which the basilica of St Mark s and the ducal palace are

the most striking monuments.
ations Grown wealthy by commerce, and having acquired by
h the the force Of arms considerable territory on the east of the

Adriatic, the Venetians now cast their eyes towards Asia.

Their adventurous travellers had penetrated to the central

regions of that continent, and Marco Polo on his return

dazzled the populace by his wondrous tales and excited the

cupidity of the merchants with visions of the riches of the

East. New commercial enterprises were entered on
;

samples of Oriental industry with all their splendour of

colour and delicacy of pattern were brought home : glass,

enamels, tapestries, silks, served as models to the deft

artisans, who drew from them new inspiration and, re-dis

covering the secrets of the smith s and potter s and glass-
blower s art, reproduced the artistic triumphs of their

Oriental masters. Nor were letters neglected : rich and
ancient manuscripts were brought from Greece

;
a friendly

asylum was offered to exiled men of genius and learning ;

and freedom of thought and intellectual independence be

gan to be exercised.

If Venice in the course of its history was able at one Corn-

period or another to show its superiority in every field of mercial

activity, if at the same time it was able to show enduring ^f
m

stability in its institutions and a wealth and political power tians.

quite out of proportion to the smallness of its territory and
the number of its subjects, it owed these in the first instance

to its genius for commerce and to its maritime ascendency.
This commercial genius led in the first place to the de

velopment of Venetian shipping, the growth of the arsenals,
and large advances in the art of naval construction, and

ultimately resulted in indisputable naval supremacy. The

beginning of its fortune was in the salt trade, of which it

had the monopoly throughout central Europe. Besides

working the sources of salt which they had within their

own territory, the Venetians rented those of their neigh
bours the Bolognese, and found access to the rock-salt

deposits of Austria and Hungary ;
and in every instance

where a treaty was made with a foreign power a clause

was introduced reserving to Venice, whether as victor

or as vanquished, the exclusive privilege of supplying this

commodity. The arsenal of Venice, which still exists, was The ar-

its palladium ;
the high organization of this establishment,

senal-

the technical skill of its workmen, the specially selected

body of the &quot;arsenalotti,&quot;
to whom the republic entrusted

the duty of guarding the senate and great council, and its

admirable discipline were for centuries the envy of other

European powers. The enemies of the republic frequently
made special efforts to destroy it by espionage and treach

ery. At the most critical period in its history, when it

was engaged in its great struggle with the Turks towards

the end of the 16th century, the arsenal regularly sent

forth a fully equipped galley each morning for a hundred
successive days. The power or decadence of the republic
at each period may be measured by the extent of its build

ing-yards and by the number of its workmen and seamen.

Where an ambassador had once seen an imposing force of

200 galleys all fully equipped for sea, another two centuries

later saw only 20 ships of war, 16 galleys, and 2 galeasses.
At the acme of its prosperity the arsenal employed 16,000
workmen

;
but a little more than a century afterwards, even

at a time of war, that number had fallen to 2000, still

further diminished in peace to 500.

The 14th century is remarkable for a series of con- Conspi-

spiracies, which the official historians have attributed to racies of

mere turbulence and malignity, but which no doubt had* 4

their main cause much deeper, in the position to which

the masses had been brought by the political changes of

preceding centuries. The conspiracy of Marino Bocconio

in 1300, that of Bajamonte Tiepolo ten years later, a

third in 1328, and finally that associated with the name
of Marino Faliero (1355), without actually imperilling the

existence of the state, compelled the great council to take

measures against the recurrence of such movements, and

resulted in the creation of the &quot;council of the
ten,&quot;

that Council

powerful and mysterious body the significance of which of teu-

still continues to exercise the ingenuity of the modern
historian. Of these four conspiracies the first three were

certainly aimed at the restoration of popular rights ;
the

fourth, on the other hand, arose out of an ambitious

attempt to seize personal power. The legend of Marino

Faliero is well known (see FALIERO). It would be difficult
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to describe exactly the functions of the council of the ten.

Appointed merely provisionally in 1 300 at the time of the

conspiracy, to act as an inquisition, it was made a perma
nent body in 1335. Twenty years later the importance
of the process against Marino Faliero led to an increase

in the number of its members (la zonta), and thencefor

ward the ten, under the presidency of the doge (il
con-

siylio), took cognizance of all matters, and their action

extended over every department of government. It is a

mistake to suppose that the council was merely an exten

sion of the power of the aristocracy. It acted, on the

contrary, as a check on the encroachments of the latter
;

and, if it occasionally fell into culpable excesses, if some
times it employed what might be called

&quot;

stage
&quot; machin

ery, allying itself with informers, rewarding traitors, sur

rounding its deliberations with an air of mystery only too

favourable to private revenge and too threatening to public

security, and in fact becoming at one time plainly the

instrument of tyranny, nevertheless its constant watchful

ness over the interests of the state was not without advan

tages and compensations.
Contest As invariably happens, the threatenings of danger from
with without gave pause to internal sedition and served to unite
Genoa. more closely together the aristocracy, the people, and the

middle classes. The Genoese could but ill endure the

supremacy of their rivals in the Adriatic. Leaving out of

account a few years of truce, from 1298, the year of the

defeat of the Venetians by their rivals at Curzola, to 1379,
when after various changes of fortune the complete destruc

tion of their fleet by the Genoese at Pola allowed the latter

to force a passage to the very heart of the lagoons, the

struggle between the two maritime republics had gone on

uninterruptedly. Never had Venice been nearer total

destruction than after the disaster at Pola, but never also

had the patriotism of her citizens expressed itself more

clearly and unmistakably. The community of interest be

tween all classes was fully realized : old men, women, and
children flew to arms

;
all classes liberally contributed to

the replenishment of the empty treasury ;
the precious

things that had been brought from the East found their

way into the melting pot, and even the altars were stripped.

Doge Andrea Contarini, an old man of eighty, claimed the

honour of leading an improvised fleet against the enemy,
and Victor Pisani, a distinguished captain who had fallen

under the suspicions of the ten, was brought up from his

dungeon amid the acclamations of the whole people, who
sacrificed every resentment to the ardour of their patriot
ism. Along with Carlo Zeno, just returned from the

wars in the East, he gave spirit to the combatants, and
drove the Genoese from Chioggia (on which they had

seized). Venice was saved, and, grateful for the services

rendered by certain families of the middle class who had

ably assisted Pisani and Zeno, the great council added to

its numbers thirty new members selected from those who
had most distinguished themselves in the struggle.

Con- The large extension of its territory on the mainland in

^ie 1^h century marks an important stage in the history
of Venice. From being essentially a naval power, the

republic now began to be an important continental one
;

and henceforward down to the 17th century it threw its

sword into the balance on every occasion on which Italy
was made the battle-ground of Europe. The fall of the

Lombard kingdom, the struggles of the Ghibellines and

Guelphs, and the personal exploits of the condottieri all

urged Venice to take her part in the great movement, to

widen her sphere of action, while fortifying herself against
the dangers of her immediate neighbourhood, and to issue

from her lagoons and establish herself as a state on terra

firma. Venice made herself mistress of Vicenza, Feltre,
and Bassano in 1388; and with the help of Carmagnola,

the main
land.

Gattamelata, and afterwards Alviano and Colleoni, Padua
and Verona were added in 1405, Udine and Friuli in

1420, Brescia in 1426, Bergamo in 1427, Crema in 1449,

Rovigo in 1484, and Cremona in 1499, and podestas were
set over each of these provinces.

Meanwhile a new danger was arising to Venice out of
Dang&amp;lt;

the Turkish advance in Europe. The republic was com- fr m

pelled to live continually, so to speak, on the qui vive,
Tur*s

perpetually on the defensive. Mohammed II. became
master of Constantinople in 1453; in the following year
the Venetians attempted to exorcise the plague by means
of a commercial treaty ;

but not many years passed before

hostilities broke out. The Turks were destined to become
the hereditary and implacable enemies of the republic, and
their attitude of hostility to cease only with the fall of the

latter. And, except for one united effort towards the end
of the 16th century by Spain, Venice, and the pope, which

resulted in the victory of Lepanto (1571), the banner of St

Mark was almost invariably unsupported in its contest with

the crescent. At Negropont (1470), Smyrna, and Scutari

(1474) Erizzo, Mocenigo, and Loredano valiantly main
tained the honour of their flag ;

but after a struggle of

several years the Venetian possessions in the archipelago
were lost and the proud city was compelled to cede Scutari

(1479), Negropont, and Modone. Nor was this all; the

geographical discoveries of the Portuguese and the Span
iards were about to inflict an irreparable blow on the mari

time supremacy of Venice. Although the bold feats of

Columbus and Vasco da Gama deeply stirred her enthu

siasm, yet times had changed. New cares and new duties

called her attention elsewhere
;
Venice could no longer

concentrate all her energies upon her navy ; having now
become a territorial power, she had to watch her frontiers

on every side, threatened by troublesome neighbours, now

by the Malatestas, now by the Estes, the Bentivoglios, and
the Borgias.

Having entered into treaty relations with Florence, Conti-

Milan, and the Vatican, she found herself continually in- Cental

volved in ceaseless struggles, which demanded the presence
s rug^

of her mercenaries now in the plains of Lombardy, now
in the Romagna, sometimes even in the kingdom of Naples.
At the close of the 15th century, after a forty years dispute
over the fragments of the Lombard kingdom, which had
fallen into the hands of the condottieri, the Italians saw
the Alps twice crossed by the French and their country
turned into a European battlefield. The efforts of the

Venetians to extend their possessions on terra firma along
the Italian shore of the Adriatic and inwards towards

Bergamo provoked the Italian captains who had founded

hereditary dynasties to unite with the pope and the king
of France in opposing their further progress. Thus arose

the League of Cambrai, which brought the republic to the League

verge of extinction. Defeated at Gera D Aclda (Agnadello)
Cambr

in 1509, she was compelled to withdraw her armies, not

only from the recently conquered territories, but also from

those in which she had been established for more than a

century, and she had even to release her own subjects from

their oath of allegiance. She had passed through no such

peril since the day of Chioggia in the struggle with Genoa,
for she was now face to face with three formidable enemies,

the king of France, the emperor Maximilian, and the

pope, not to speak of numerous petty powers, her Mantuan
and Ferrarese neighbours, who hoped for a share in the

spoil. At this juncture the senate displayed all its adroit

suppleness and all its energy ;
it recognized how necessary

it was on such an occasion to show pliancy, to temporize,
and be humble. A new league, formed against the very

power which had initiated the first, proved the salvation

of Venice : the king of France fell under the suspicion of

his allies, who accordingly turned against him. The battle
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of Ravenna in 1512 and that of Marignano in 1515 changed
the whole aspect of affairs

;
new combinations were formed;

and the treaty of Noyon restored to the republic all the

continental territory she had lost.

F with Nevertheless the commonwealth was not allowed to rest,

but was compelled henceforth to live constantly on the
cs-

defensive, on the one hand against the Turks, who were

a standing menace, and on the other, watching every move
ment and enterprise of the Italian princes, who would not

suffer her to remain neutral in their incessant conflicts.

Neither under Pius V. nor under Philip II. was the com
bined assistance of the pope and the Catholic king of

much assistance to Venice against Islam. From the peace
of Noyon (1516) to the year 1571, the date of the battle

of Lepanto, the republic was never able for a single moment
to lay down her arms, but was constantly driven to renewed

efforts, which could not fail to exhaust her more and more.

One by one she lost all her colonies : at one time it was

Corfu, at another the islands of the ^Egean, at another

Nauplia and Malvasia. Her podestas, proveditori, and

ambassadors in their several departments displayed an

energy and a patriotism to which there are few parallels

in history : the names of Bragadin and of Marc Antonio

Barbara remain as abiding examples of disinterestedness

and patriotic self-sacrifice. Bom for the service of the

state, her nobles were held bound to devote their energies
to the republic from early manhood, and to give her the

benefit of their strength and experience to their latest

breath. About 1570 the Turks threatened the fleets of

the Christian powers which ventured into the Adriatic
;

and the pirates of the Barbary coasts boarded the Christian

galleys and carried their crews into captivity, where they
were held at heavy ransom. The Spaniards, whose sway
then extended to the African coast of the Mediterranean,
were determined to put an end to these incursions; the

popes for their part were always ready to do battle with

the infidel and to league themselves against the enemies

of Christendom
;
and Venice, who saw her colonial pos

sessions falling from her one by one, could not refuse an

alliance which seemed to promise the possibility of strik

ing a grand blow by which her supremacy might be re

stored. On 13th May 1571 the treaty of alliance between

the three powers was signed ;
the league against the Otto

mans was to be perpetual, and its avowed object was to

destroy their influence. Philip II. agreed to pay half the

expenses of the expedition ;
the republic supplied galleys

to the pope ; Spain contributed her fleets and demanded in

return the chief command of the expedition. The total

naval force numbered no less than 300 vessels, while the

troops embarked were reckoned at 50,000 foot soldiers and
5000 horse. Don John of Austria represented Spain in the

command
;
the papal forces were entrusted to Marc Antonio

Colonna
;
while the Venetian senate nominated Sebastian

Ltle of Venieri to be its admiral. The result of the battle of

r&amp;gt;anto.

Lepanto, 7th October 1571 (see vol. xiii. p. 717), was ap

parently the complete destruction of Turkey s naval forces.

But the mutual jealousies of the allied powers served to

counteract the effects of the victory, and the peace which

followed, instead of being advantageous to the victors,

turned out much to their prejudice. The action at Lepanto
had taken place in the beginning of winter

;
it was impos

sible, therefore, to undertake anything further before the

spring of the following year (1572), and each of the powers
believed its fleets secure in the ports where they had taken

refuge, when, on the following May, the tidings reached

Venice that the Turkish fleet which had been supposed
annihilated was once more afloat. Don John had wintered

at Messina; Colonna had returned to Civita Vecchia; while

the Venetian fleet had cast anchor off Corfu. Before the

scattered allies could reunite sixty Turkish galleys ad

vanced through the archipelago and devastated theVenetian
colonies. The Spaniards at Messina awaited the decision of

Philip II. before they could set sail
;
the knights of Malta

and the duke of Savoy, less hesitating, consented to join the
Venetian galleys, and to go to meet the Moslems, whom they
encountered at Cerigo. A battle of doubtful issue was
about to be engaged in, when a message from Don John
announced the co-operation of the Spanish fleet, but at

Corfu, whither the Venetian admiral was requested to

repair in order to concert a new plan of attack. The
Venetians did not feel certain enough of success to warrant
them in commencing hostilities without their ally, and,

sailing for Corfu, they once more entrusted the supreme
direction of affairs to Don John. But it is easy to under
stand how disastrous in their results such vacillation and

hesitancy must necessarily be. It was not till the end of

August that the allied forces, once more brought together
to the number of more than 250 vessels, set sail in search
of the Turkish fleet. The latter, being lighter, gave way
before the enemy, and, avoiding a pitched battle, did
not give opportunity even for a skirmish or the capture of

a stray prize. Meanwhile the winter was approaching;
navigation was becoming dangerous ;

the Spaniards were

indisposed for action
;
and Don John, alleging the gravity

of his responsibilities, returned to his anchorage at Messina.

Thus a whole year had been lost, giving to the enemy
daily opportunities of recuperation. Every day new differ

ences and mutual recriminations arose among the allies,

and at length the idea of a peace with the Turks began to

be broached in the councils of the republic. Such a pro
posal, however unlocked for, was suggested by considera

tions of the most practical kind, and by a just appreciation
of the resources of the Ottoman empire ;

and the resulting

negotiations, which were secretly conducted, led to a treaty

being signed on 15th March 1573. By that treaty twenty
years of peace were guaranteed to the republic ;

but it

reversed the position of parties, and the vanquished of

Lepanto now figured as victors. The Turks in fact were

audaciously exacting, but their negotiations were ably con

ducted and were completely successful. The one place
which they had lost, Sopoto, was restored to them, and
Venice also consented to the definitive cession of Cyprus,
which had temporarily fallen into her hands before Lepanto.
Nor was this all : it was not forgotten that Venice was

tributary to the sultan
;
her dues were doubled and a war

indemnity of 300,000 ducats was stipulated for. On the

other hand, the commercial privileges hitherto enjoyed by
the republic were confirmed, and the freedom of the seas

was guaranteed.
The epoch of Lepanto is, however, the most brilliant in

Venetian history as regards the efflorescence of the arts and
of literature

;
it was at this time that the artistic glory of

the city was seemingly most brilliant arid most developed,
and exercised the greatest attraction for strangers. More

closely viewed, the 15th century had attained in Venice

and the subject cities of the mainland a higher degree of

culture
; architecture, painting, sculpture, and the minor

arts were inspired by a sentiment deeper, more sincere,

more elevated both in form and in idea
;
but the artists

who arose between the middle of the 15th and the close

of the 16th century had a natural disposition, with a touch

of the sensual, better corresponding with the tastes of the

people and with its artistic ideal, which aroused a greater
enthusiasm and made their names more famous.

In literature and art Venice was the link between Italy Arts and

and Greece. Its Eastern colonists learned the Greek lltera -

tongue ;
and the fall of the Greek empire brought to them

ure

its banished men of science and letters, who taught in their

university and introduced to the Venetians the works

of the ancients. Guarino of Verona opened to them Xeno-

XXIV. 19
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phon, Strabo, Lucian, Orpheus, Arrian, Dio, Procopius,
Diodorus of Sicily, and Plato. At tlie same time they
made Oriental architecture their own, impressing oa it the

stamp of their special needs and national genius. The
Arabs gave them the manufacture of gunpowder and glass,

and taught them decorative art
;
and from Persia they

learned to weave costly tissues
;
while their plastic arts

retained a reflexion of the sunny lands which, for geo

graphical reasons, were the source of their riches and the

chief object of their preoccupation. The architecture, the

painting, and the sculpture of Venice are separately treated

(see below). Nor must it be forgotten that the city wel
comed from the first the art of printing, and stamped it

with its own individuality. Venice, more than any other

town, has the credit of having rescued from oblivion, by
editions and translations, the masterpieces of Greek litera

ture. The work of the elder Aldus in this direction from
1495 to 1515 has been spoken of in the article MANUTITJS

(q.v.). The literary talent of Venice did not shine in works
of imagination ;

but on the utilitarian side it was really

great and original. In Venice history was written to order,
and so is open to suspicion. In poetry, if we may cite Pietro

Bembo, Molza, Berni, Lodovico Dolce, Doni, Niccolo

Franco, Rucellai, Sperone Speroni, and L. Aretino, whom
his contemporaries called II Divino, as all Venetians or

refugees claiming the greater freedom of thought which
Venice then afforded, we must yet admit the lack of a name
of world -wide significance, a Dante or a Moliere. But
the library of St Mark s shows the respect of the republic
for letters; the building that housed the MS. collections

bequeathed by Petrarch and Cardinal Bessarion is, perhaps,
the most perfect model of 16th-century architecture; and
the librarian of the Marciana was, in virtue of his office,

so high a personage that he had a title to be voted on by
the senate and the great council for the ducal crown.

Such was Venice at the close of the 16th century, when
some clearness of vision was still needed to foretell the

approaching decay. She still had colonies, but their pre-

century.
servation became more difficult with the declining resources

of the state. The customs were less productive, and the

senate vainly sought to improve them by instituting at

this period the &quot;consuls of the merchants,&quot; the &quot;provisors

of commerce,&quot; the five &quot;experts in exchanges.&quot; Manners,
too, were degenerating into indolence and luxury, and the

courtesans of Venice were more famous than those of

Rome. The proveditori alle pompe were designed to check
the dilapidations of young patricians on the wealth their

ancestors had gained by trade, and the like wastefulness
of plain citizens, who consoled themselves for their exclusion
from public charges and honours by squandering in idle

profusion the money gained by trading commissions and
illicit pursuits.

If the old senators who had known austerer times were

privately exercised by the perils approaching the state,

they were careful in public to conceal its weakness and
dazzle strangers by the splendour of their pomps and

receptions, and the Oriental gorgeousness of their palaces,

churches, and processions, as was seen in the magnificent
fetes given in 1574 to Henry III. on his way to assume the
throne of France. 1

They desired to make the king an

ally as well as a guest, and some time later favourably en
tertained his proposal for a loan of 100,000 crowns of

gold. In 1575 the city was visited by the plague, the
almost inevitable consequence of such constant communi
cation with the East. Forty thousand Venetians fell, and
the scourge passed on to the mainland, which it ravaged
for four months. Next year the doge Mocenigo died, and
the election fell to the old sea-lion Sebastian Venieri, the

1 The commemorative inscription can still be read on the threshold
of the Hall of Giants.
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hero of Lepanto, who already reckoned three &quot;most serene

princes
&quot;

in his family. He niled but two years, and his

last days were marred by the conflagration of the ducal

palace. His successor was Nicolo da Ponte, a greybeard
of eighty-eight years, whose age showed that in the doge
the Venetians sought rather the symbol than the reality
of authority. Yet he reigned for seven years, full of

peace and useful public works : the ducal palace rose from
its ruins

;
the procurable or offices for the guardians of

noble orphans were completed ;
Palladio fulfilled the vow

of the senate on the occasion of the late plague by erect

ing the marble bridge of the Hialto to replace the old

wooden structure, and began the church of the Redeemer
;

and Corfu and the Friulian frontier were fortified.

The peace of Italy had been mainly due to the religious
wars of France

;
but the senate had wisely sought and

maintained the friendship of Henry III., and after his

death in 1589 had been sagacious enough to be the first

of European powers to recognize Henry of Navarre, thus

securing a vigorous ally against Spain, which had turned

against the republic since the battle of Lepanto. The
French alliance proved durable

; Henry IV. mediated be
tween Venice and the duke of Savoy, and on his marriage
with Mary de Medici his name was inscribed in the Book
of Gold.

The doge Pasquale Cicogna, elected in 1585, was sue- Rivalry
ceeded in 1595 by Marino Grimani, whose rule was marked between

by grave dissensions between the senate and the Vatican.
Velllce

The house of Este came to an end in 1597, Pope Clement
fj&quot;

VIII. declaring Caesar d Este, the nephew of Alphonso II.,

duke of Ferrara, incapable of succeeding him. But Venice

supported his claims and was ready to enforce them by
war, when he ceded Ferrara to the pope, contenting him
self with the dukedom of Modena and Reggio. This
solution brought the Vatican into a permanent rivalry
with Venice, a grave matter, since at the beginning of

the century Ceesar Borgia had seized the Romagna in

the name of Alexander VI., and Julius II. had occupied
Bologna, so that the Estates of the Church bordered on
those of the republic. There were other causes of dis

sension also : Venice had never been on cordial terms with
the Papacy; the recognition of Henry of Navarre had given

umbrage at Rome
; and, though peace was made for a time,

the quarrel recommenced, and in 1606 Paul V. launched
an interdict at the republic. Venice affected the greatest
formal respect for the holy see

;
the legate sat by the side

of the doge and took precedence of princes as well as

ambassadors
;
but under all the forms of respect the ex

travagant pretensions of the popes were constantly repelled
with inflexible firmness and energy. The ambassadors of

Venice at Rome were always chosen from the most ex

perienced and active men of affairs, and, though the pope
had nearer relations with Venice than any other friendly

sovereign, churchmen were constantly excluded from all

political and civil posts in the republic. A man, it was

held, could not serve two masters. Nay, in all discussions

bearing on relations with Rome, whether in the senate or

the great council, the usher s call &quot;Fuori i Papalisti
&quot;

ex
cluded from the deliberations, not only patricians whose
ties of family or interest bound them to the sacred see, but
all who even held what would now be called ultramontane

opinions. The Venetian clergy made no contribution to

public burdens
;
the tithes required in time of war could

be raised only by a special papal brief, and this privilege
the seriate claimed the right to suppress. To this Sixtus
V. had consented

;
but his successor was less complaisant.

In face of the new pretensions of the Vatican the Venetians

multiplied restrictive measures against the clergy, and the
conflict grew hotter on both sides, till Paul V. laid the

republic under the interdict, a step that still struck terror
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into nations. The hostile Spaniards were not without their

share in this measure. But the supple Venetians made no

appeal to temporal arms : they left the negotiation of the

difficulty to theologians, and Paolo Sarpi made peace be

tween Koine and the senate.

Scarcely was this trouble appeased when the Uskok

pirates of the Adriatic coast and the Quarnero Islands

recommenced their hostilities, and for ten years (1607-17)
no merchant fleet could sail eastward without a convoy.
The pirates were supported by Austria, which coveted Istria

and Dalmatia, and the conflict was ended in 1617 by the

treaty of Madrid between Venice and that power. Next

year the Spanish conspiracy, originated by the Spanish
ambassador, the marquis of Bedmar, broke out in the city

itself, but was detected in time by the vigilance of the ten.

The Spaniards meant to seize the arsenal by the help of

some of the most influential senators. In 1622 Antonio
Foscarini was disgraced because he was suspected of

plotting with the Spanish ambassador
;
the Catholic king

carried on his intrigues everywhere. But the republic on
its part was not inactive and had stirred up against Spain
a formidable enemy, the duke of Savoy, to whom in one

year (1617) it lent more than a million crowns of gold.
From 1627 to 1631 the two enemies were again face to

face in the war of the Mantuan succession
;
but this time

it was the duke of Savoy who made a peace to which
Venice merely assented.

Peace was unbroken from 1631 to 1645. But in the

latter year the Turks suddenly fell on the island of Crete
;

and for twenty-four years the whole forces of the republic,
and every thought of the people and the nobles, were con

centrated on the preservation of this colony, which had
been purchased from the marquis of Montferrat at the date

of the fifth crusade, and in course of time had become a

place of the first importance both as a trading station and
a naval port. Surprised by the suddenness of the attack,
the senate appealed to Europe for aid, and the Vatican,

Florence, Naples, and the knights of Malta came to their

succour
;
but after an alliance of thirty-seven days all the

helpers regained their ships and left the Venetians to con
front the enemy alone. The struggle was valiantly main
tained and cost Venice, between 1645 and 1669, no less

than 4,392,000 ducats. The siege of Candia alone lasted

twenty-two years, and for three successive years the combats
were continual. At length, on 6th September 1669, the

Turks were masters of the island. Europe had looked on

impassively at a struggle which, disastrous as was the issue,

bore the highest testimony to the valour and patriotism of

the generals of the republic. Biagio Giuliani, Tommaso
Morosini, Jacopo Riva, Alvisio and Lazaro Mocenigo,

Giuseppe Dolfin, and Lorenzo Marcello surpassed one
another in exploits worthy of the heroes of antiquity.
Between May and September 1667 thirty-two assaults were
delivered and repulsed before Candia, and seventeen sorties

were made by the besieged. The glory of such a resist

ance did not compensate for the disaster, which reduced
the public treasure of Venice from 6,000,000 sequins to

500,000. (See also GREECE, vol. xi. p. 121.)
The troubles excited all over Europe by the ambition of

Louis XIV. gave an interval of rest and recovery to the re

public, which knew how to preserve its neutrality ;
and the

years from 1674 to 1684 were a period of profound peace.
But the enmity of the Turk still counted on the visible

weakness of his rival, and imposed on her humiliations

which her isolation and the exhaustion of her finances com

pelled her to submit to. Venice was only saved by the

diversion produced by the siege of Vienna and the inter

vention of John Sobieski
;
but even then their repulse in

central Europe sent back the Turks more determined than
ever to be done with Venice and strip her of her whole

possessions. At this crisis the senate called Francesco Moro-

Morosini to the command of the fleet, a post in which he s
j

ni&amp;gt;s

covered himself with glory by his bold offensive operations J^
1

? 1 011 &quot;

in the Peloponnssus. For fourteen years the contest was cam .

bravely maintained on both sides, but the fortune of war paigns.

was against the Turks. The Venetians occupied the Morea
and laid siege to Athens, Morosini bombarding the Parthe

non, which had been made a powder magazine. The cam
paigns, renewed every spring, were marked by a series of

victories : Prevesa, Navarino, Modone, Argos, Lepanto,
Corinth, all added glory to the name of Morosini &quot;il Pelo-

ponesiaco.&quot; He failed, however, in his attack on Negro-
pont, after he had been raised (1688) to the dignity of

doge. Coraro, who followed him in the command of the

fleet, died suddenly ;
and then Domenico Mocenigo, the new

commander, formed the bold project of retaking Crete,
and was already before the port of Canea when the news
of a Turkish attack on the Morea really no more than a
feeble diversion induced him to raise the siege and lose

his opportunity. The error cost him dear : he was removed
from his command, and the old doge Morosini again took
the field in spite of his seventy-five years, but soon suc

cumbed to fatigue (1694), when Sylvester Valieri succeeded
to the ducal throne. The war continued under the leader

ship of Antonio Zeno. Scio was taken and lost again ;
re

verses followed on victories
;
and the stern senate removed

the captain and the proveditori. But the peace of Carlowitz

(1699) between Austria and the Porte brought with it the
end of the war between Venice and the sultan, and the

Turks, whose humiliation dates from this epoch, were com

pelled, besides their concessions to Austria, Poland, and

llussia, to recognize the authority of Venice in the Morea
and in Dalmatia as far as the Bosnian frontier.

The first thirteen years of the 18th century, when almost The 18th

all Europe was involved in the War of the Spanish Succes- ctntuiy-

sion, were a time of repose for Venice, which remained neu
tral

;
but hardly was the peace of Utrecht concluded when

the Turks resumed the offensive against the republic, which
now had no allies. One after the other the islands and
colonies ceded by the peace of Carlowitz were retaken

;

the Morea again became Turkish
;
Dalmatia was saved only

by the interposition of Austria, which had need of the

friendship of Venice to checkmate the projects of Philip of

Spain against the Italian duchies. But soon the emperor
found it necessary, in view of the struggle with Spain, to

come to terms with the sultan
;
and his allies, the Venetians,

were included in the peace of Passarowitz signed between
Austria and Turkey on 21st July 1718. From this mo
ment Venice ceased to have any influence on European
politics : she had no more wars, if she still had enemies,

signed no more treaties, and, in a word, had abdicated her

place in Europe. Not even the dispute of 1731 as to the

succession to the duchy of Parma, which- brought France,

Austria, Spain, and Savoy into conflict at her very doors,

stirred her to action
;
she was indeed no longer a useful ally.

Her navy had fallen behind the times
;
her commerce had

been in decadence since the way to the East by the Cape
of Good Hope was opened ;

she could scarcely repulse the

Barbary pirates from her shores
;
and she had to treat with

Algiers, Tunis, and Morocco to put an end to their inroads,

daily repeated from 1760 to 1774. Yet, the Tunisians

failing in their engagements, she decided on a war with

them, which was closed by a fresh treaty.

The government meanwhile went on in the old form. Cousti-

The successive doges were still tied by the restrictive laws tutioi!

which made them crowned prisoners ;
but rivalries sprang

up between the great powers of the state : the senate

attacked the institution of the savii, the ministers dele

gated to each branch of the administration, and in turn

the magistrates known as the yuarantie proposed to reform
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the senate, while, lastly, the council of ten was threatened

by the great council. In the midst of these reforms,

which were calculated to make a great change in the

institutions of Venice, the French Eevolution broke out.

Ludovico Manin had just become doge (1788), but was a

mere cipher in the councils of the state. No heed was paid

to the information supplied by the ambassadors of Venice

at the court of France; nothing was foreseen, nothing
decided on, for neither senate nor council understood the

Napole- vast sweep of the new movement in Europe. Soon the

onic Venetians were called on to recognize the French republic ;

period. tjiey pg^gg^ but j^ not join the coalition against it.

When Bonaparte was at the gates of Mantua, they at length

decided to treat with him
;
but it was too late. Mantua

capitulated on 2d February 1797; the Venetian envoys

presented themselves before Bonaparte on 25th March; and

on 18th April the Austrians signed the peace of Leoben,

which left Venice without an ally at the feet of the victori

ous invaders of Italy. On 8th May the great council

decided to offer no resistance to the French
;
the doge

abdicated on the 1 2th
;
and Napoleon entered the city on

the 16th, and proclaimed the end of the republic. On 17th

October following Bonaparte, by the treaty of Campo
Formio, abandoned the territory of Venice to Austria.

Venice was buffeted to and fro between France and

Austria from 1798 to 1814, when the new coalition

assigned her to Austria. Till 1866 Venice remained

Austrian, save for a few hours in the insurrections of

1848-49; but her people never acknowledged the rights

of those who had bought and sold them like a flock of

sheep. The war between Austria and the allied Prussians

and Italians in 1866 gave Venice her freedom, and the unity
of Italy was at length accomplished under the sceptre of the

house of Savoy (see ITALY, vol. xiii. p. 490). (c. Y.)

PART II. ART.

A rcliitecturc.

Early For some centuries Venice must have consisted mainly of a few

state. groups of wooden huts scattered among the many small grassy
islets that lay off the coast of Venetia. At first the main occupa
tions of the inhabitants were fishing and preparing salt by evapora
tion. But, as they grew richer, especially through the possession
of large numbers of coasting vessels, in which they transported the

merchandise or troops of foreign races at what were frequently very
remunerative rates,

1
they became exposed to the inroads of Dal

matian pirates ;
and strongly defended castle-like houses began to

be built in stone or brick, with towers at the angles and battlements

all along the walls. Though no example exists of these early
Venetian castles, a very interesting survival of their general form
is still to be traced in the llth and 12th century palaces, of which
a considerable number are yet to be seen (see fig. 5 below). As
the city increased in size and importance, great changes were made
in the form of the islands on which it stands and in the network
of salt-water channels which divided the smaller islands from one

another. In the 13th and 14th centuries many decrees of the great
council provided for the deepening of existing canals, for filling

up others, for draining marshes and forming dry ground by bring

ing shiploads of soil from neighbouring islands, and for driving

piles to form securer ground for building. The shallow salt

lagoons which surround the islands of Venice form a long band, 4

to 8 miles wide, once reaching to the Roman cities of Ravenna on
the south and Aquileia on the north. 2 These waters, averaging
only 1 to 4 feet in depth, are separated from the deep sea by a

series of long, sandy island bars. Those which form the natural

breakwater to Venice are called Malamocco and Lido.

Bridges. The early bridges of Venice were wooden structures
;
even that

over the Rialto was of no more durable material till the present
bridge was built in 1591. Many were mere planks nailed on boats.

One of the earliest built in stone was that by the south-east angle
of the ducal palace, called the Ponte della Paglia, which was
founded in 1360. Its name (&quot;the bridge of straw&quot;) appears to be

1 There are many curious analogies between Venice in the early part of its

career and the Pho?nician city of Tyre in the Stli and Vth centuries B.C., in the

position of the two cities, their mercantile habits, their custom of acting as
carriers for other races, and their both being in their habits of life and in their
artistic productions links between the East and West.

2 Vitruvius (i. 4) speaks of the lagoon cities of Aquileia, Altinum, and Ra
venna as being healthy sites in spite of their position. Aquileia and Altinum,
which were wealthy cities, were both destroyed by Attila.

due to the fact that it was built with money from the tax on

straw,
3
large quantities of which were used to thatch the early

houses of Venice. Till about the middle of the 19th century the

Rialto was the only bridge across the Grand Canal.

According to tradition, the first church built in Venice was S. Early
Giacomo del Rialto (founded in 432).

4 The legendary history of churches

the founding of some other early churches is given in the Chronicle

of Andrea Dandolo, written c. 1350. In the 5th century St Magnus,
bishop of Altinum, who included in his see the Rialto and adjacent

islands, had the following series of visions. (1) St Peter appeared
and bade him found a church on that island where he should iind

oxen and sheep grazing ;
and on the little island of Olivolo, at the

extreme east of Venice, he accordingly built the church of S. Pietro

di Castello, which from 1091 till 1807 was the cathedral church of

the Venetian patriarch. (2) The church of S. Raffaello in dorso-

duro was founded in obedience to the archangel, who bade St

Magnus build a church at the place where he should see a large
flock of birds. (3) St Salvador was founded at the place where
Christ told the bishop he would see a red cloud rest. (4) S. Maria
Formosa was erected at the command of the Virgin, at the place
where St Magnus saw a white cloud resting. (5) S. Giovanni in

Bragola (or Bragora) and S. Zaccaria were built in obedience to the

Baptist, who told the bishop to raise churches to himself and his

father. (6) The twelve apostles ordered a church to be built at

the place where Bishop Magnus should see a flight of twelve

cranes. (7) S. Giustina, in the last vision, bade the bishop build

a church in her honour at the place where he should see vines

laden with grapes. Other early churches were those of S. Gemini-
ano and St Theodore, both on the island of Rialto (see below,

&quot; St

Mark s church&quot;).

Architectural Styles. Owing to its isolated position on the verge Arclutec

of Italy, and its constant intercourse with the eastern shores and tural

islands of the Mediterranean, Venetian architecture was an inde- styles,

pendent development, though with many Oriental characteristics,

having a character of its own quite unlike the styles employed in

other Western countries. It was a very complex growth, in which
the most diverse styles were absorbed and blended together in a

very beautiful way. The various strands which, woven, as it were,

together, combined to form the magnificent web of Venetian archi

tecture were chiefly these, (1) the Byzantine, itself a most complex
mixture of older styles, blended together and vivified with new life

in the hands of the skilful builders and craftsmen of Justinian s

time
; (2) the Moslem as developed in the gorgeous mosques and

palaces of Persia, Syria, and Egypt ; (3) the Gothic of northern

Europe, and especially of France, with a secondary strain of Floren

tine influence, which, however, was more marked in the sculpture
than in the architecture. 5

In the llth and 12th centuries the Byzantine style was univer- Byzan-

sally employed by the Venetians. The arches of this period are tine,

semicircular, usually much stilted. The sculptured ornament is

of very great beauty, and is applied freely round arches, along

string-courses, and in panels, with which the external facades were

often thickly studded. According to the peculiar Venetian system
of decoration, the walls were built in solid brick-work and then

covered with thin slabs of rich and costly marbles. The columns,
with their capitals and bases, were, as a rule, the only places where
solid blocks were placed. This constant method of facing with thin

slabs necessitated the use of special forms of mouldings and carv

ings, and thus, except in the solid capitals, no deep cutting could

be employed ;
therefore the mouldings of this period consist, of

small rolls, cavettos, or flutings contrived to enrich the surface with

the least amount of cutting into the thin marble. 6 In the same

way the sculptured bands are shallow in treatment, but full of the

most vigorous grace, combined with the utmost spirit, in every line

and curve, and rich, with an extreme delicacy, in all the details.

Flowing scroll-work of semi -conventional foliage, mingled with

grotesque animals, birds, or dragons, is most commonly used. As

purely decorative sculpture, nothing could surpass the beauty of

these early bands and panels. The round or arch-shaped or rect

angular sculptured panels, used to stud the facades like rows of

jewels, are of peculiar beauty and interest. Many of the designs
are derived from the far East, and appear to be of Sasanian origin ;

favourite motives are eagles or dragons devouring hares or other

animals, and peacocks treated in a conventionally decorative way,
with their spreading tails forming a halo-like background to the

body of the bird. Many of these panels are derived from the very
ancient Assyrian subject of the sacred tree between two guardian
beasts or birds

;
a common variety of this has two peacocks face to

face drinking from a cup placed on a tall, pillar-like object, which
recalls that on the lion-gate of Mycemie. Many of these reliefs

closely resemble the sculptured screens and altars of the 6th cen-

3 In the same way old London Bridge was paid for by the wool duty.
4 The word &quot;

Rialto&quot; appears to have been applied, first to this deep channel

of salt water, and secondly to the large adjacent island, that on which St

Murk s and the ducal palace are built.
5 See E. A. Freeman, Subject and Neighbour Lands of Venice.
6 See sections of mouldings illustrated by Mr Ruskin in Stones of Venice,

vol. iii., pis. v.-xi.
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tury in Ravenna, and are probably of the same date, though used
to decorate buildings not earlier than the 12th century. The
church of St Mark, especially, is a rich storehouse of these examples
of early sculpture. Others of exactly similar style, which exist in
the churches of Thessalonica and other Eastern cities, bear witness
to the unity of early By/antine art and its wide geographical range
until the downfall of the Eastern empire. One striking feature in
Venetian architecture of all dates down to the loth century is the
constant use of the dentil moulding. This consists of a simple
series of notchings, at once the easiest and the most effective way
of enriching the thin facing-slabs when their edges were allowed
to appear, as, for example, in those which lined the soffits of arches.

Moslem. The influence of Moslem art is seen in the occasional use of the
horse-shoe arch, in the very common ogee form which was almost
universal in Venice from the 13th to the loth century, and still
more clearly in the fantastic rows of battlements, formed of thin
pointed slabs of marble set on edge, which crowned the walls of
nearly all the chief palaces of Venice in the 14th and the loth
century.

Gothic. The 13th century was the time of transition from the round
arched Byzantine style to the pointed arch with tracery, which in
some cases was derived directly from the Gothic ofnorthern countries.
This is seen especially in the two great churches of the Dominican
and Franciscan friars, SS. Giovanni e Paolo and S. Maria Gloriosa
dei Frari. These two stately churches resemble those built by
the friars in other places in Italy,

1 and have little of the dis
tinctively Venetian character of the contemporary domestic build
ings. In the 14th and 15th centuries one peculiarity of Venetian
Gothic is the way in which tracery is used to fill rectangular and
not arched openings. The result of this is that the tracery itself
has to support the mass of wall above it, whereas in the Gothic of
other countries the tracery is merely, as it were, a pierced screen
filling in_a constructional arch, which carries the whole weight of
the superimposed wall and roof. Hence the Venetian tracery, of
which that in the upper story of the ducal palace is a typical ex
ample, is much thicker and heavier in construction.

In the latter part of the loth century Venetian architecture be^an
Ilenass- to lose its distinctively local character, though very beautiful cx-
sance. amplcs of Early Renaissance were built by the Lombardi familyand other architects, largely under the influence of Fra Giocondo

(see VERONA).
Classic. In the 16th century, under the later development of the Renais

sance, the Pseudo-Classic style was paramount in Venice, and Sanso-
vino, Palladio, and others designed many costly buildings which
had nothing specially Venetian in their style. This magnificent
but dull and scholastic form of architecture reached its highest
development in Venice, where it was later in degenerating into
tasteless decadence than was generally the case elsewhere. Even
in the 17th century good models of the Revived Classic style were
built, especially by Longhena (see p. 155 below). After that the
degradation of architecture and sculpture took place with &quot;reat

rapidity.
The periods of these styles may be roughly tabulated thus : (i.)

Byzantine, 7th to end of 13th century ; (ii.) Gothic, middle of 13th
to c. 1460

; (iii.) Early Renaissance, c. 1450-1520
; (iv.) Classic, c,

1520-1620
; (v.) Extreme Decadence, c. 1600 downwards,

ounda- Materials and Methods of Construction. In spite of its position
turns, on a number of small sandy islands in the lagoons, Venice was

built upon firm and solid foundations, so that very few houses
have suffered seriously from settlement. At a depth of 10 to 16
feet there is a firm bed of very stiff clay, and below this a bed of
sand and gravel, and then a thin layer of peat. Recent borings
for Artesian wells to a depth of about 1500 feet have shown a
regular succession of these beds clay, gravel, and peat repeated
again and again as far down as the borings have reached. The
process implied in this geological formation seems still very slowly
to be going on, and the present level of the square of St Mark has
been raised artificially about 20 inches above the old brick pavinshown in Gentile Bellini s picture of 1496. A good example of the
old method of forming foundations is shown in that of the great cam
panile of St Mark, c. 900 (see fig. 1). Here the builders dug down
to the bed of stiff clay, and over the whole area of the footings of
the tower drove in piles of white poplar, 10 to 11 inches in diameter,
nearly touching one another. On the top of these a level platform
was formed by two layers of oak trees (Quercus robur), each roughly
squared, the upper layer being laid crosswise upon the lower one.
The oak and poplar both grew along the shores close to Venice

;
in

later times, when the Venetian territory was extended, the red
larch (Pinus Larix) of Cadore and the Euganean Hills was largely
used, as, for example, in the foundations of the ducal palace. In
1835 the foundations of the campanile were examined, and both
the oak and the poplar were found to be perfectly sound. 2 On the
wooden platform massive footings are laid, consisting of five courses

149
of largo blocks of trachyte and other granitic or porphyritic rocksfrom the Enganean Hills. Above thfse are six courses of simil
stone arranged in step-like offsets, forming a base or plinth to the

!y
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Fio. 1. T&amp;gt;o methods of forming foundations, one with piles, the other with
wider footings and no piles, as exemplified in the campanile and the ducal
!&amp;gt;

a
i?
CeA 10 -lnch Plles of wllite poplar, close driven into the stiff clay

J3,B. Double layers of oak planks, the same in both. C. Rough footings of
campanile, made of trachyte and other volcanic stones. D. Similar footings
under pillars of ducal palace. E. Stylobate of three steps, under lower log&amp;lt;*taOf palace, now hidden by raised level of modern pavement. F. One ofThe
Istrian stone pillars of the palace. G. Paving of loggia, now flush with that
outside.

1 Comp. 8. Maria Novella and S. Croce in Florence and 8. Maria sopra
Minerva in Rome.

* An interesting account of this and other foundations in Venice is given by
Giacomo Boni in the Archivio Veneto, ser. ii., vol. xxix., pt. ii., 1885.

tower
; owing to the raising of the pavement level only two and a

half of these offsets are now visible. Another way of forming
foundations, which was used in rather later times, was to omit the
piles altogether and build footings with a wider spread. Fig. 1,
which also shows the foundations of the ducal palace, dating from
the 14th century, is a typical example of this second method, in
which the oak platform is laid immediately on the stiff clay. The
use of trachyte for foundations was soon superseded by that of
Istrian limestone, a very beautiful cream-coloured stone, extremely
fine and close in texture and capable of receiving a very high polish.
Though not crystalline in grain, and, technically speakfng, not a
true marble, this Istrian stone has for most architectural purposes
all the beauty of the finest white marble, and receives from age a
beautiful golden -russet patina, very much like that assumed by
Pentelic marble. From the llth century onwards it was used very
largely for plinths, angle quoins, string-courses, window tracery,and other decorative purposes. It occurs, for example, in all the
magnificent series of arcades in the ducal palace. Its extreme fine
ness of grain allows it to be worked with an ivory-like delicacy and
minuteness of detail.

Throughout the Middle Ages the main Availing of Venetian build- Main
ings was always of fine brick, usually a rich red in colour, made and walls,
fired in the kilns of Murano. In spite of its beautiful colour the
brick-work was seldom left visible, the- whole wall-surface being
lined with thin slabs of marble in the more magnificent buildings^
or else coated with stucco, on which diapers and other decorative
patterns were painted.

Before 1405 the mortar used in Venice was made of the white Mortar,
lime from the Istrian limestone, which possessed no hydraulic
qualities, and was consequently very perishable. But after that

year, when the Venetians conquered Padua, they were able to get
supplies of a strong hydraulic dark lime from Albettone, which
formed a very durable cement or mortar, able to resist salt water
and the destructive sea air.

One of the chief glories of Venice depends on its extensive use of Marbles,
the most beautiful and costly marbles and porphyries, which give a
wealth of magnificent colour such as is to be seen in no other city
in the world. In early times none of these seem to have been
obtained direct from the quarries, but from older buildings, either
of Roman or early Byzantine date. 3 Immense quantities of rich

marbles were brought from the ruined cities of Hcraclea, Ravenna,
Altinum, and especially Aquileia. Under the Roman empire
Aquileia contained great numbers of magnificent buildings, deco
rated with marbles and porphyries from Greece, Numidia, Egypt,
and Arabia. The gorgeous churches and palaces of the Byzantine
emperors, enriched with rare marbles stolen from Greek and
Roman buildings of classic times, were in their turn stripped of

their costly columns and wall-linings by the victorious Venetians.
Thus Venice became a magnificent storehouse in which were

heaped the rich treasures accumulated throughout many previous
centuries by various peoples. The principal varieties used in the

palaces of Venice are the red porphyry of Egypt and the green

3 Early in the 15th century the Venetians began to work the rich quarries
of red marble near Verona ; but with this exception the decorative marbles
seem to have been taken from older buildings elsewhere.



150 VENICE [ART.

porphyry of Mount Taygetus, red and grey Egyptian granites, the

beautiful lapis Atracius (verde antico), Oriental alabaster from

Nurnidia and Arabia, the Phrygian pavonazzetto with its purple

mottlings, cipollino from Carystus, and, in great quantities, the

alabaster-like Proconnesian marble with bluish and amber-coloured

striations. 1 Till the 14th or 15th century the white marbles used

in Venice were from Greek quarries Parian or Peiitelic being all

(like the coloured marbles) stolen from older buildings, while in

later times the native marble of Carrara was imported. Large

quantities of red Verona marble were used to form moulded frames

round panels ofwhite sculptured marble. The greater part of these

cottly marbles seems to have been imported in the form of columns,
immense numbers of which were sawn up lengthways into long
thin slabs for use as wall-facings. Other columns, usually those

of the most precious marbles, were sawn across, and thus the

roundels were produced which stud like jewels the facades of many
c 1 the palaces (see fig. 6). Thin slices sawn from the same column
were reversed and placed side by side, so that the natural mottlings
formed a regular sort of pattern. Very rich and complicated designs
were produced by placing four slabs together to form one large

pattern, repeating from one centre. The whole interior of St Mark s

is decorated in this magnificent way, very large areas being covered

with the same pattern recurring again and again. Thus no attempt
was made to disguise the fact that the marble was only a thin

surface decoration of no constructional importance. The fact that

many slabs had been cut from one block was frankly acknowledged

by the formation of these &quot; cut and reversed
&quot;

patterns, nor is there

any attempt to conceal the bronze clamps which hold the slabs in

their places.

Gold and The fa9ades of the chief palaces of Venice down to the end of

colour the 15th century were wholly covered with these magnificently

decora- coloured marbles. But that was not all
;
a still greater splendour

tion. of effect was given by the lavish use of gold and colour, especially
the costly ultramarine blue. Very frequently the whole of the

sculpture, whether on capitals, archivolts, or frieze-like bands, was

thickly covered with, gold leaf, the flat grounds being coloured a

deep ultramarine so as to throw the reliefs into brilliant prominence.
The less magnificent palaces were decorated in a simpler way. The
brick surfaces between the windows and other arches were covered

with fine hard stucco, made, like that of the ancient Romans, of a

mixture of lime and marble dust. The whole of this was then
decorated with minute diapers or other geometrical ornament in

two or three earth colours, especially red, yellow, and brown ochres.

Very few examples of this form of decoration still remain, owing to

the corrosive action of the sea air. One notable example, dating
from the 14th or 15th century, has a rich pattern formed by a series

of adjacent quatrefoils, with half-figures of cherubs in the intermedi

ate spaces, covering the whole flat surface of the wall. A few

faded patches are now all that is left.

With the early years of the 16th century and the later develop
ment of the Renaissance totally different methods of architectural

decoration superseded the use of precious marbles and delicate

repeated ornament in colour. The Pseudo- Classic buildings of

Sansovino, Palladio, and their schools were either built of white
stone or marble, quite unrelieved by colour, or else stuccoed facades

Frescos, were treated simply as a ground on which to paint large frescos

with figure subjects, not designed with any sense of the true prin

ciples of architectural decoration. These frescos, which covered
the otherwise unornamental facades of many of the 16th-century
palaces, were often the work of the greatest painters, from Giorgione
to Tintoretto

;
but the pictures, though no doubt beautiful in

themselves, were obviously quite out of place on the fagade of a
house : the colossal groups dwarfed the building they were painted
on, and were far inferior in decorative effect to the simpler patterns
of earlier times. These, too, have mostly perished : on the fondaco-
of the Germans, once covered with frescos painted jointty by Titian

and Giorgione, only traces of two figures now remain. One of the

best-preserved series of these exterior frescos is that inside the

cloister of S. Stcfano, painted by Pordenone, which has naturally
suffered less than the very exposed facades on the Grand Canal.

St Church of St Mark. This church stands quite alone among the

Mark s, buildings of the world in respect of its unequalled richness of

material and decoration, and also from the fact that it has been
constructed with the spoils of countless other buildings, and there

fore forms a museum of sculpture of the most varied kind, nearly
every century from the 4th down to the latest Renaissance being
represented in some carved panel or capital, if not more largely.

1 The splendid columns of St Mark s, which Mr Rnskin in the Stones of Venice

speaks of as being of alabaster, really are of Proconnesian marble, and are so
described by various early Byzantine writers. According to Vitruvius (ii. 8),
the magnificent palaces of Croesus of Lydia and Mausolus of Halicarnassus
were chiefly adorned with Proconnesian marble.

2 The word fnnrlac.n, of Arab provenance, from the Greek TravSox^ov,
applied to several of the largest Venetian palaces, denotes the mercantile head
quarters of a foreign trading nation. The fondachi of the Turks and of the
Germans still exist, though much modernized. An analogous establishment
was the hellenium of the trading Greeks at Naucratis in the Egyptian delta,
remains of which have recently been discovered by Mr Flinders Petrie(see Pro
ceedings of the Egypt. Explor. Soc., 18S6).

During the early years of Venetian history the site of the present Site.

church and square of St Mark was a large grassy field,with rows
of trees, divided by a canal (which no longer exists), and containing
two churches. One of these, dedicated to St Theodore, the old

patron saint of Venice, stood on the site of the present church of
St Mark. The other, that of S. Geniiniano, was a little to the north
west of the great campanile. Fig. 3 (below) shows its position, and
also the site on which it was rebuilt by Sebastiano Ziani (1173-79),
when he pulled down the original church in order to extend the

square westwards. In the 16th century it was again rebuilt by
Cristoforo del Legname and Sansovino, and was destroyed in 1805

by Napoleon I., to make room for a new block to unite the two

palaces of the procurators. The grassy campo where these churches
stood was the property of the abbey of S. Zaccaria. At its eastern

extremity a small palace was built for the doge about 810, when
Venice first became the chief ducal place of residence under Angelo
Partecipazio.

According to the chief early chronicles, the body of St Mark was Original

secretly brought away from Alexandria and carried to Venice in chapel.

828, the church where he was buried having been pulled down by
the Moslems in order to build with its materials a palace at

&quot;Babylon,&quot;
as old Cairo was then called. After the arrival &quot;of his

relics, St Mark became the patron saint of Venice in place of St

Theodore, and his bones were laid in the &quot;confessio&quot; of the small

private chapel of the ducal palace.
3 This chapel, however, soon

lost its private character and became the chief church of Venice,

though not the cathedral church of the patriarch. The small ducal Older

chapel of St Mark was burnt in 976, together with the rest of the church,

palace, during the insurrection against Doge Candiano IV. : it was

rebuilt on a larger scale by his successor, Pietro Orseolo, and the

Fio. 2. Plan of St Mark s
;
the black shows its older form, the shading its

later development. 1. High altar, containing body of St Mark. 2. North

apsidal chapel of St Peter. 3. South chapel of St Clement. 4. 15th-century

sacristy. 5. Rood-screen. 6. North ambo and patriarch s throne. 7. South
ambo. 8. Altar of S. Maria dei Mascoli. 9. Altar of St Leonard. 10. Chapel
of S. Isidore, added in 1353-55. 11. Chapel of St John the Evangelist. 12.

Ante-room to treasury. 13. Treasury, formerly a tower of ducal palace. 14.

Baptistery. 15. Chapel of Cardinal Zeno. 10. Western atrium. IT. North
ern atrium. 18. North door. 10. Altar against a pier of the nave. 20.

Porta della Carta. 21. Loggia of ducal palace. 22. Doge s ante-room. 23.

Grand staircase of palace. 24. 10th-century part of ducal palace. 25. Canal,
Rio del Palazzo.

following doges, the work being carried on for about a century.
An inscription now lost recorded its completion in 1071, but it

was not consecrated till 1085, in the reign of Vitale Faliero (1084-

1096), when it was dedicated &quot;

to God, the glorious Virgin Annun-

3 There is much analogy between the relationship of the church of St Mark
to the ducal palace and that of the abbey church to the royal palace at West
minster: both were originally built in connexion with royal palaces and both

possessed special privileges as &quot;royal peculiars.&quot;
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ciatc, and to the protector St Mark.&quot; The form of the church as

then completed was quite different from its present aspect, both in

extent of plan and in absence of rich decoration. Fig. 2 shows the

si/e of the older church, which was originally of the simple basilica

form with three eastern apses and no transepts.
1 One very interest

ing relic of the old ducal palace still exists, namely, the lower part
of one of its towers, with walls 11 feet thick ;

this was made into

the treasury of St Mark when the church was enlarged so as to

include it in its plan, at the west corner of the south transept.
Recent processes of &quot;restoration&quot; have shown the external design
of this early church, which was of plain red brick, undecorated by
marble or mosaics, and only relieved by very simple blank arcading,
with round arches, not unlike those an some early Norman build

ings in England.&quot;

By degrees the church was enlarged : first of all transepts were

added, then the baptistery on the south and the atrium extending

along the west and north of the nave, about 1150-1200. Next

chapels were added north and south of the two transepts : that of

St Isidore was built and finished in 1354 by Andrea Dandolo. In

the Ifith century the sacristy at the east end was added, the altar

of St Peter in the north apse being removed to make a passage to

it
;
another way to the sacristy for the use of the clergy was cut

through the massive wall of the main apse. During the long period
from its dedication in 10S5 till the overthrow of the Venetian re

public by Napoleon every doge s reign saw some addition to the

rich decorations of the church mosaics, sculpture, wall linings, or

columns of preciou? marbles. By degrees the whole walls inside

and outside were completely faced either with glass mosaics on gold

grounds or with precious coloured marbles and porphyries, plain
white marble being only used for sculpture, and then thickly covered

with gold. It is impossible here to give an adequate notion of the

splendour of the whole effect
; nothing short of the eloquence of

Mr Ruskin can do justice to the subject.
3

Unfortunately the whole
wall surface of the interior is so stained and caked with dirt that

much of the gorgeous effect of the marbles is lost.

Decor - The general scheme of decoration is the following. The whole
tion. of the domes and vaults, and the upper part of the Avails down to

the level of the floor of the triforium, are completely covered with
mosaics of brilliant glass tesserae, the ground being in most cases

of gold. Ik-low this every inch of the surface of the walls and
arches is covered with richly coloured marbles, porphyries, and

alabaster, relieved by pure white marble, sculptured in panels, string

courses, and the like. The various marbles are arranged in broad

upright bands, alternating so that one colour enhances the effect

of that next to it. For example, the nave wall in the north aisle

is faced thus, (1) verde antico, (2) Proconncsian, (3) red broc-

catello of Verona, (4) Proconnesian, (5) magnificent Oriental ala

baster, (6) Proconnesian, and (7) verde antico ; below these is a narrow
band of red Verona marble, and then a plinth-moulding of Athenian
white marble, which rests on the seat of panelled red marble that

runs all round the interior of the nave and transepts. The large
columns between the brick piers, six in the nave and eight in the

transepts (see fig. 2), are monoliths of fine Proconnesian marble,
veined with greyish blue and amber, and the great brick piers are

faced with thin slabs of the same material. This facing and most
of that throughout the church are made of ancient columns sawn
into slices.

Crypts. The eastern crypt or confessio extends under the whole of the

choir behind the rood-screen, and has three apses like the upper
church. The body of St Mark was originally placed here, but is

now within the high altar of the upper church. Below the nave
is an older crypt, the existence of which has only recently been

discovered
;

it is not accessible, having been filled in with earth

and rubbish at a very early period.
Choir The choir, which is raised about 4 feet above the nave, is sepa-
and rated from it by a marble rood-screen, formed of ancient columns,
rood- bearing a straight architrave surmounted by fourteen statues, viz.,

screen. St Mark, the Blessed Virgin Mary, and the twelve apostles. It

extends across the aisles, forming a north apsidal chapel of St

Peter and a southern one to St Clement. The rood-screen is signed

1
! . G. Jackson, in liis work on Dalmntia arid Istria (Oxford, 18S7), vol. Hi.,

gives an interesting account and valuable illustrations of the early churches
at Parenzo, Graclo, and Aquile.ia, which in their sculptured capitals, mosaics,
and other details closely resembled the, early portions of St Mark s. Large
quantities of the sculpture and rich marbles used in Venice were brought from
Grado, Aquileia, and other cities in the same district, the buildings of which
were to a great extent the prototypes of those built in Venice before the i:ith

century. In later times the flood of influence passed in the opposite direction,
and during the 14th and 1 5th centuries an immense number of palaces and
churches were built in the Venetian style, by architects from Venice, all along
the eastern shores of the Adriatic. The result is that in these Istrian cities

examples are to be seen of what appears to be the architecture of Venice during
its whole course of development from the 12th to the 15th century.

- The exterior of the church of St Demetrius at Thessalonica is covered with

simple brick arcading, very like that which still exists in many places behind
the. marble lining of St Mark s.

3 The (irst edition of the Stiiiies of Venice, together with an unfinished series

of folio plates, most of them exquisitely drawn by Mr Ruskin himself, was

published in 18.
r
)2 ; a carefully executed reprint of both was issued in 1S8&amp;lt;&amp;gt;. This

is one of the noblest monographs on any architectural subject that has ever
been written.

as the work of the Venetians Jacobello and Pietro Paolo, sons of
Antonio delle Masegne, 1394-97. The rood itself is of silver, dated
1394 and signed &quot;Jacobus Magistri Marci Benato de Venetiis.&quot;

The workmanship both of the silver crucifix and of the fourteen
statues is of no great excellence. In front of the screen stand two
very large ambones or pulpits, one of porphyry and the other of
verde antico. In the northern ambo is a lofty patriarch s throne
under a metal domed canopy, curiously like a pulpit in a Moslem
mosque. There are fine marble baldacchini, supported on columns
of precious marbles, over the high altar, two in the transepts, and
one on the north side of the nave. No less than five hundred
columns of porphyry and costly marbles are used to decorate the

church, especially on the west front. Some of those inside the
atrium have no constructional use, but are only set against the
wall for the sake of their beauty and value.

A whole volume might be written on the sculptured capitals, Columns
panels, screens, and other features of the church. A great part of and
these are the spoils of other churches, especially from the East

; capitals,
much of the sculpture, as, e.g., the parapets along the triforium

gallery, dates from the 6th century or even earlier. 4 In the richly
carved capitals every style from the 4th to the 12th century is

represented, many of them being marvels of delicacy combined with
extreme spirit of execution. Some of the larger caps are partially
covered with a rich basket-work pattern completely under-cut with

great technical skill
;
others have vine or acanthus foliage treated

with vigorous realism
;
and a large number have the revived Byzaii-

tine treatment of the classic Corinthian or Ionic capitals, with
variations showing the richest power of invention and originality.
In addition to the elaborate sculpture, some of the capitals are de-

corated with inlaid patterns ;
and many of the mouldings, such as

the capping of the triforium screen, are also ornamented in the
same way. This use of inlay is almost peculiar to St Mark s, as is

also the method of enriching sculptured reliefs with backgrounds
of brilliant gold and coloured glass mosaics, producing an effect of

extraordinary magnificence.
5

The exterior is no less magnificent than the inside, the whole Exterior,

facades being covered with sculpture, mosaic, or slabs of rich marble.
The west facade especially is a marvel of lavish expenditure both
of labour and of costly material. The design consists of two main

stages, the lower one being formed by the atrium, a 12th-century
addition, in front of the older fa9ade. Each stage is divided into

five great arches, decorated with richly sculptured archivolts and
with tympana filled in with mosaic pictures. Only one of Un
original mosaics now exists on this front

;
all the rest have been

destroyed and replaced by others of very inferior style in the 17th
and 18th centuries. The one original mosaic is over the northern
most of the four doorways into the western atrium

;
its date is

about or soon after 1220. It is of great decorative beauty, and its

subject the translation into the church of the body of St Mark
is of great interest from its careful representation of the west fa9ade
of the church as it was at the beginning of the 13th century. It

shows the original form of the upper part of the facade before the

addition in the 14th century of the large ogee gables with elaborate

crockets, alternating with statues, and intermediate pinnacled
canopies placed between the five great arches of the upper story.
It also shows the marble screen-work which once filled the great
central west window, the whole of which is now missing, only the

columns which supported it being left. Similar filling-in still

exists in some of the large side windows. The lower or atrium

story is enriched with a wonderful collection of columns of precious
marbles and porphyries arranged in two tiers. The sculptured
archivolts, with foliage mixed with figures or subjects in relief, are

of great beauty and variety. They are all carved in fine white

Athenian marble, and were once gilt, as appears to have been the

case with nearly all the sculptured ornaments of St Mark s. This

extensive use of gold is clearly shown in Gentile Bellini s picture.
The top of the atrium forms a wide upper gallery communicating
with the interior at the triforium level. In the centre of this

gallery stand the four colossal bronze horses, from some Gra-co-

Roman triumphal quadriga, which were brought to Venice after the

conquest of Constantinople by Enrico Dandolo in 1204. 7

The roofs, including the five great external domes over the nave, Roofs.

choir, transepts, and crossing, are all covered with thick sheets of

lead. The internal domes, like the rest of the vaults, are of brick,

the external domes being of wood. The drums on which the outer

domes rest are bound round with strong iron bands, which were

4 The church of St Demetrius at Thessalonica contains many sculptured

panels and other decorations exactly similar in style to those of St Mark s ;

and other churches in Thessalonica and Trebizond have mosaic paving and

glass wall-mosaics closely resembling those in St Mark s. Even the plan ol

the Venetian basilica is Oriental in origin.
5 The most notable examples are over the doorways of the western atrium.
6 This tracery, or rather screen-work, was removed before 14P(&amp;gt;,

when Gentile

Bellini painted his pictm-e of the Piazza and West Front of St Mark s. This

very interesting picture shows the lost mosaics, the subjects of which appear
to have been the same as those now existing.

7 These bronze horses were carried off to Paris, with many other art treasures.

by Napoleon in 17!7 ; they were restored to their place in 1815 by Francis of

Austria, as is recorded in a large inscription on the arch below them.
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Mosaics.

added by Jac. Sansovino in the 16th century. The round-headed

windows in the drums were once rilled in with pierced screen-work

of marble, some examples of which still exist in the western atrium,
an interesting relic of the method of filling windows employed at

a time when glass was but little used.

The mosaics in the interior are among the finest and, from their

variety of date, the most interesting series in the world
;
those

dating from the 12th and 13th centuries are of special beauty.
The earliest appear to be those on the five great domes, probably
executed before 1150. On the nave dome the subject is the Descent
of the Holy Spirit : tongues of fire radiate upon colossal figures of

the apostles, and below them, on the drum of the dome, is a second
series of figures representing the various nations of the world who
were converted through the inspired teaching of the apostles. On
the dome over the crossing is the Ascension of Christ, with bands
of large figures of the Apostles, and below them the Virtues. On
the choir dome are a half figure of Christ and a series of the Prophets.
In the main apse is Christ in Majesty. The transept domes have
series of Saints and Doctors of the Church. All have explanatory
inscriptions. The whole of the rest of the vaults and the upper
portion of the walls are covered with mosaic pictures, of which a

mere catalogue would occupy many pages. In the atrium the sub

jects are taken from the Old Testament ; these date from c. 1 200-

1300. In the baptistery
1 are the life of St John the Baptist and

scenes from the life of Christ ;
on the first dome (westwards) is

Christ in Majesty over a series of baptismal scenes and the Greek
Doctors ; on the second dome, Christ surrounded by Angels. On
the barrel vault of the chapel of St Isidore is a very beautiful series

of mosaics, with scenes from the saint s life and other subjects, exe

cuted in 1355, soon after the completion of the chapel. In the

sacristy is a fine series of 15th-century mosaics, and in other parts
of the church there are mosaics of still later date, some of them
from cartoons by Tintoretto and other Venetian painters of the
decadence. These later mosaics are not designed with any real

sense of the special necessities of mosaic work, and are all very in

ferior in decorative effect to the simple Byzantine style from the
12th to the 14th century.
Most of the existing mosaics of the earlier periods have suffered

very seriously from &quot;restoration,&quot; a process which is still going on,
with most fatal results to the interest and real value of the mosaics.

The exterior marble facing and much of the sculpture have within
recent years been completely renewed in the most tasteless way,
the fine slabs of rich Oriental marbles having been largely replaced
by cheap greyish Carrara marble of the worst quality, quite devoid
of the fine colours and rich veinings of the original slabs. The
same fate now threatens the magnificent mosaic pavement of St
Mark s, the surface of which has sunk into a succession of wavy
hollows, owing to the settlement of the vaulting of the crypt below
on which the nave paving rests. 2 The original part of the mosaic
floor probably dates from about the middle of the 12th century.
The nave pavement of the cathedral at Murano, which is exactly
similar in style, materials, and workmanship, has an inscription
dated 1140. The pavement of St Mark s consists partly of opus
Alexandrinum of red and green porphyry mixed with some marble,
and partly of tesselated work, made both of glass and of marble
tesser.T. The two methods are obviously of the same date, as in

some cases both processes are used in the same design. The opus
Alexandrinum is very similar in style to that in some of the basilicas
of Thessalonica, and also those in Rome, most of which are of about
the same date, the 12th century. The designs executed in mosaic
tessera are of several different styles, some being taken from the
mosaics of Roman classical times, while others, with large panels of

peacocks on each side of a vase, eagles or lions devouring their prey,
and the like, are copied from Byzantine reliefs of much earlier date
than the 12th century.

3 The originals of many of these are to be
seen in the sculptured roundels which stud the fa9adesof Byzantine
palaces in Venice. A great part of the pavement of St Mark s has
been repaired and renewed at various times, from the 14th century
down to the present time

; consequently a great variety of styles
and materials occurs mixed with the original parts. The pave
ment in the north aisle was renewed in the most clumsy and
spiritless fashion about twenty years ago, and it is much to be
feared that a similar fate awaits the rest of these priceless mosaics.
One of the great glories of St Mark s is the most magnificent gold

or Pala retable in the world, most sumptuously decorated with jewels and
d Oro. enamels, usually known as the Pala cl Oro. It was originally

(according to the Venetian chronicles) ordered in Constantinople
by Doge Pietro Orseolo I. in 976

;
and an inscription in enamelled

letters added in 1345 records that it was brought to Venice and
partly renewed by Doge OrdelafoJMieri in 1105

;
in 1209 it was

1 A complete list of the subjects ortluTmosaics in the baptistery is {riven by
Mr Ruskin in his St Mark s Rest, 1884, p. 120 si/.

- There is no ground whatever for the notion that the wavy surface of the
pavement was produced intentionally. Its lines of depression simply follow
the &quot;cells&quot; in the crypt vaulting, the loose tilling-in of which allows more
settlement than the rigid crowns of the vaults.

3 It is interesting to note that a tJth or 7th century marble relief with the
vase and peacocks, which forms part of the external facing of the treasury of
St Mark, has been copied exactly in one of the mosaics of the south aisle.

Pave

ment.

Retable

again repaired and enlarged by Doge Pietro Ziani
;
and finally in

1345 Andrea Dandolo reset the enamels in new framework, and
added some minute gold canopies and other decoration of Gothic

style. In the 19th century it was thoroughly repaired and the
stolen gems replaced by new ones, easily distinguishable from the

original jewels by being cut in facets, not &quot; en cabochon
&quot;

after the
old fashion. This marvellous retable is made up of an immense
number of microscopically minute gold cloisonne enamel pictures,
of the utmost splendour in colour and detail. The enamels are

partly translucent, allowing the brilliant gold backing to shine

through the coloured enamel. The subjects are Christ in Majesty,

figures of Archangels and Angels, and a very large number of single

figures of Prophets and Saints, as well as many scenes from the life

of Christ and of St Mark. No description can do justice to the

splendour of effect produced by this gleaming mass of gold, jewels,
and enamels

;
the delicacy of workmanship of the latter is only

equalled by two Textus covers, also in gold cloisonne, now pre
served in the treasury of St Mark, which also possesses a magni
ficent collection of church plate of all sorts, such as large chalices

and patens in crystal and agate, reliquaries, candlesticks, altar

frontals, and other kinds of church furniture, all of the most precious
materials and workmanship.

4 Two silver frontals of the 14th

century, now used for the high altar of St Mark, originally belonged
to the cathedral of Venice, S. Pietro di Castello.

======== . J.H.H.

FIG. 3. Square of St Mark and surrounding buildings. The original campo
was bounded on the west by the canal B, with the (JLh-century church of S.

Geminiano, C, on its west bank. The first enlargement of the square was
effected by Doge Sebastiano Ziani in 1176, when he filled up the canal and
rebuilt the church on a new site at D, thus nearly doubling the size of the

square. Lastly, the square was extended southwards in the 16th century,
when the new palace of the procurators, K, was built by Scamozzi. Gentile
Bellini s picture shows a line of houses along FF, reaching up to the great
campanile, A. Napoleon I. in 1805-10 pulled down the church of S. Gemi
niano and built a new block at the west end of the square, L. The dates of
the various parts of the existing ducal palace are indicated on the plan ; the

rebuilding was carried on in the following order, P, Q, R, S, T, U, V. At

The Ducal Palace. The original doge s palace, probably a small Ducal

strongly fortified castle, was built early in the 9th century, soon palace,
after the transference of the seat of government from the island of

Malamocco to that of Rialto. In the early troublous period of Early
Venetian history the ducal palace was frequently destroyed and re- history,
built. It was burnt in 976, and again in 1106

; by 1116 it had
been rebuilt. At the end of the 12th century Sebastiano Ziani

(1173-79) restored and enlarged it. Of his work the only fragments
now in existence are some richly sculptured bands in relief, built

in at intervals along the 14th-century Rio facade, by the south
east angle of the palace (see P on fig. 3). The present magnificent
palace was a slow growth extending over nearly three centuries,
the older building of Ziani being gradually pulled down as room
was required for the new work.
The existing palace was begun in 1300-1 by Doge Pietro Gradenigo, Present

who built the facade (P on tig. 3) along the l!io, in which are in- palace,
sorted the 12th-century friezes of Ziani. About 1309 the arcaded
facade along the sea front was begun at the south-east angle by
the Ponte della Paglia (N on fig. 3), and the design which was then

adopted was accurately followed along the whole external fa$ade,
the building of which occupied about a century and a half. Towards
the end of the 14th century the fai;ade had been carried along the
Piazzetta side as far as the tenth capital (counting from the south-

4 At the end of the ISth century the rich treasures of St Mark s were sacked
by the French, and much was then dispersed and lost, including many antique
engraved gems and cameos from the Pala d Oro.



ART.] VENICE 153

west angle), which is carved with baskets of different kinds of fruit

(R on iig. 3). At this point the work seems to have remained sta

tionary for some years, and a considerable portion of Ziani s palace
was still in existence ; this was called the old palace to distinguish
it from the 14th-century new palace. The Venetian council had
decreed that a fine of 1000 gold ducats should be imposed on any
of its members who proposed that the remaining part of the old

palace should be rebuilt ;
in spite of this, in 1422, Doge Tomaso

Mocenigo did propose and carried a resolution that the new palace
should be extended over the site of Ziani s building. The doge

paid the fine, and it was spent as a contribution towards the re

building, which was begun in 1424
;
in a few years the remainder

of the external facade was completed up to the north-west angle,

by the church of St Mark (S on fig. 3). The magnificent gateway
which unites the palace to the church, called the Porta della Carta 1

(T on fig. 3), was added in 1439-42
;

it was the work of the sculptor
Bartolomeo Bon and his son. Soon after the great balconied

windows, which break the regularity of both fronts of the palace,
were inserted in the upper story. The internal block in the great
court joining the Porta della Carta to the Rio front was built by
Doge Cristoforo Moro about 1462. In 1479 a fire consumed part
of the 14th-century buildings along the Rio, and this part was then

rebuilt, mostly between 1480 and 1550. On the southern part of

this block are the arms of Doge Agostino Barbarigo, 1482 (U on

fig. 3).

The two main fagades, those towards the sea and the Piazzetta,
consist of a repetition of the same design, that which was begun
in the early years of the 14th century. The name of the architect

who began the work and thus fixed the design of the whole is not

certainly known, but it must have been a man of an earlier genera
tion than that of Filippo Calendario, who is often stated to have
been the chief architect of the older portion. Calendario was an

accomplice in the conspiracy of Marino Faliero and was executed

together with the doge in 1355. It appears probable that a Vene
tian architect and sculptor named Pietro Baseggio was the chief

master-builder in the first half of the 14th century.
2 The design of

these fagades is very striking, and unlike that of any other building
in the world. It consists of two
stories with open colonnades, form

ing a long loggia on the ground
and first floors, with seventeen

arches on the sea front (see fig. 4)

and eighteen on the other fai;ade.

Above this is a lofty third story,

pierced with a few large windows,
with pointed arches once filled

with tracery, which is now lost.

The columns of the middle story

support heavy tracery of the char

acteristic Venetian form, which
was copied with more or less ff
modification in a very large num- Cyl
ber of private palaces built in mf*
Venice during the 14th and 15th
centuries. The ground story has pIO 4 Section

boldly moulded pointed arches,
the spandrels of which were in

tended to be decorated with geo
metrical patterns in thin pieces
of marble inlay. Only two of

these were, however, completed.
The main walls are wholly of

brick
;
but none was left visible,

storv is faced with small
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through sea-front of
ducal palace (see P, Q in fig. B). A.
Lower loggia towards sea. B. Upper
loggia towards sea. C, D. Loggic
towards inner court. E. Private

apartments of doge. P. Offices. G.
Modern level of pavement which
hides the old stylobate of three

steps (see Iig. 1).

The whole surface of the upper
blocks of fine Istrian and red Verona

marbles, arranged so as to make a large diaper pattern, with,
in the centre of each lozenge, a cross made of verde antico and
other costly marbles. The colonnades, string-courses, and other

decorative features are built in solid Istrian stone. Very beautiful

sculpture, executed with an ivory-like minuteness of finish, is used
to decorate the whole building with wonderful profusion. At
each of the three free angles is a large group immediately over

the lower column. At the south-east angle is the Drunkenness of

Noah, at the south-west the Fall of Man, and at the north-west
the Judgment of Solomon. Over each at a much higher level is a

colossal figure of an archangel, Raphael, Michael, and Gabriel.

The sculpture of all the capitals, especially of those on the thirty-
six lower columns, is very beautiful and elaborate, a great variety
of subjects being introduced among the decorative foliage, such as

the virtues, vices, months of the year, age of man, occupations,
sciences, animals, nations of the world, and the like. 3 On the whole
the sculpture of the 14th-century part is finer than that of the later

1 So named because public decrees and other papers were affixed to it.

2 The edict for further rebuilding in 1422 names Baseggio as being the original

designer of the 14th-century portion of the palace.
3 An excellent account of these sculptured capitals is given by Mr Raskin

in his fltnnes of Venice,, vol. ii. A treatise on the same subject was written by
Pidron and Bnrges, L Iconographie du I ahds Ductile, Paris, 1857, but the authors
failed to recognize the true dates of the different parts of the palace.

part near St Mark s. In many cases the loth -century sculptors
have simply copied the older capitals. A strong Florentine influence
is apparent in all this sculpture, a great part of which was probably
the work of Florentines. 4

Unhappily within recent years about
half the old capitals have been removed and replaced by copies,
which in some cases are not even accurate reproductions of the

originals. A very wholesale and needless &quot;restoration&quot; is still in

progress, not only of the sculpture, but also of the columns, arches,
and traceries, which in many cases have been wholly renewed
without any excuse whatever.

_

The great internal court is surrounded with arcading of very Internal
similar style ; even in the 16th-century portion the same main out- court,
line has been followed, though the detail is different. From the
interior of the court access is given to the upper loggia by a very
beautiful staircase of early Renaissance style, built in the middle of
the 15th century by the Venetian architect Antonio Ricci. Two
colossal statues of Neptune and Mars at the top of these stairs were
executed by Fran. Sansovino in 1554 hence the name

&quot;giants

staircase
&quot;

; they arc very clumsy and badly designed. Owing to
a fire which gutted a great part of the palace in 1574, the in
ternal appearance of the rooms was completely changed, and the
fine series of early Paduan and Venetian paintings which decorated
the walls of the chief rooms was lost. 5 At present the magnificent
council chambers for the different legislative bodies of the Venetian

republic and the state apartments of the doges are richly decor
ated with gilt carving and panelling in the style of the Later Renais
sance. On the walls of the chief council chambers are a magnificent
series of oil paintings by Tintoretto and other less able Venetians,
among them Tintoretto s masterpiece Bacchus and Ariadne
and his enormous picture of Paradise, the largest oil painting in

the world. All have suffered much from restoration. Some of the
scenes of important Venetian naval victories are of great historical

interest, though of little merit as works of art.

In the 16th century the state prisons, which- till then were on State
the ground floor of the ducal palace, were removed to a new building prisons,
on the opposite side of the narrow canal on the east of the Rio del
Palazzo (see fig. 3). A bridge, usually known as the Bridge of Sighs,
was built to connect the two buildings. This bridge and the new
prisons

6 were designed by a Venetian, who also built the Rialto

bridge in 1588-91, and hence was nicknamed Antonio da Ponte.

Owing to the raising of the level of the Piazzetta and the Riva

degli Schiavoni, the ducal palace has lost its stylobate, consisting
of three steps, the level of the pavement outside being now the same
as that of the lower loggia of the palace ;

and thus a serious injury
has been done to the architectural beauty of the fagades (see figs. 1

and 4). As the columns of the lower story have no bases, a stylobate
is specially needed.

By the side of the sea in the Piazzetta, on to which the west Piazzetta
facade of the ducal palace faces, stand two ancient columns of columns.

Egyptian granite, one red and the other grey (see M, fig. 3). These

great monoliths were brought as trophies to Venice by Doge
Domenico Michieli in 1126, after his victories in Syria. In 1180

they were set up with their present fine capitals and bases by a
Lombard engineer, Niccolo de Barattieri. The grey column is

surmounted by a fine bronze lion 7 of Byzantine style, cast in Venice
for Doge Ziani about 1178 ;

and in 1329 a marble statue of St

Theodore, standing upon a crocodile, was placed on the other
column. 8

The great campanile (see A, fig. 3) of St Mark in the square at the Campa-
west of the church was founded about 900 by Doge Pietro Tribuno nile.

and finished in 1131 or soon after. It is a very massive square
tower of brick, 325 feet high by 42 square, on a stone base, simply
decorated with slight pilasters. The ascent to the top is made by a

series of inclined planes instead of stairs. The upper part, an open
lantern with a pyramidal roof, was added in the 16th century ;

on
the apex is a fine colossal statue of an angel, formed of plates of gilt
bronze on a wooden core, a work of the end of the 15th century.

Other Churches. The ancient cathedral church of S. Pietro di Cathe-

Castello was wholly rebuilt during the latter part of the 16th ecu- dral

tury, probably from designs by Palladio. It is a well-proportioned church,

but uninteresting structure of the usual Pseudo-Classical Palladian

style ; it is now seldom used.

After St Mark s the two finest churches in Venice are those of Churches

the Dominican and Franciscan friars, SS. Giovanni e Paolo and S. of SS.

Maria Gloriosa del Frari. Both are built on the same plan as that Giovanni
of other important friars churches, such as S. Marja Novella and e Paolo

S. Croce in Florence, with a large nave, aisles, transepts, and two and the

Frari.
&amp;lt; According to Zanotti, the capital at the north-west angle was signed

&quot; Duo
Soci Florentine&quot;; but this inscription is not now visible.

5 Considerable remains of these paintings by Altichiero and other 15th-cen

tury masters still exist, though completely hidden by the later pictures on
canvas.

6 Many distinguished prisoners have suffered from violent heat in the pinmbi
or roof cells, and from damp and cold in the pazzi or cellars, of these prisons.

7 This lion, carried oil to Paris, together with the four bronze horses and
other Venetian spoils, by Napoleon I., was sent back in a very fragmentary con
dition ;

the lion s tail, the wings, and the book under its paws were added after

its return to Venice in 1810. Originally the wings were much larger, and there

was no book. See Ruskin, St Mark s Rest, chap. ii.

XXIV. 20



154 VENICE [ART.

Church
ofS.Stef-

ano, &c.

S. Gia-

como
dall

Orio.

S. Maria

del Mir-

acoli.

Later Re
naissance

churches.

or more chapels opening from the east of eacli transept. In the

Venetian examples the choir and all the transept chapels have

apsidal terminations. Both churches are built of brick, with rich

marble traceried windows, and simple vaulting throughout. The
details of the interior are plain, but the scale is large and the general

design very noble and effective, showing a strong infusion of

northern Gothic influence, which is one of the characteristics of the

friars churches throughout Italy. The Dominican church of SS.

Giovanni e Paolo was used as the chief burial place of the doges and
other chief members of the Venetian republic j

1
it was built about

the middle of the 1 3th century.
- There is no foundation for Vasari s

statement that Niccola Pisano was the architect of this or of any
other building in Venice, although the influence of the Pisano

school of sculpture was certainly very strong during the 14th cen

tury. The magnificent collection of tombs in this church, of all

dates from the 13th century downwards, is one of the finest in the

world. Some of the recumbent effigies of the 14th century, and the

reliefs and statuettes on the sarcophagi, are works of very great

beauty, distinctly Florentine in character. The later monuments
of the 16th and 17th centuries are in many cases very large, costly,
and pretentious, of the worst possible taste, in striking contrast to

the quiet simplicity of the 14th-century tombs. A remarkable
feature in the Franciscan church is its fine marble rood-screen of

the 14th century, one of the very few which still exist in Italy ; it

is surmounted by two ambones or pulpits. The choir stalls, which
extend rather more than one bay westwards of the crossing, are

richly decorated with reliefs and tarsia work, executed in the later

years of the loth century. This church is the largest in Venice,
even exceeding St Mark s in size

;
it also contains a number of fine

tombs, some of them with large equestrian statues of Venetian

generals. The tomb of Doge Francesco Dandolo in this church,
now mutilated and removed from its place, is a very noble example
of 14th-century sculpture. The sacristy, on the south of the south

transept, still possesses over its altar one of Giovanni Bellini s finest

pictures, signed and dated 1485, representing the Madonna En
throned between Standing Figures of Saints, a picture of most ex

traordinary beauty and perfect preservation, in its original richly
carved retable-frame.3 This church, though very similar in style,
was built about half a century later than that of the Dominicans,
and was not completed till after 1300.

The influence of the chief orders of friars in the style of ecclesi

astical architecture is strongly shown in many other churches, such
as that of S. Stefano, especially in the frequent use of the apse as a

termination both for choirs and side chapels. This church, built

about 1360 by a monastery of Austin friars, has a rich west front,
decorated with very delicate terra-cotta ornaments. The eastern

apse extends over a small canal and is supported on a wide bridge-
like arch. Of the same type are the church of S. Gregorio and that
of S. Maria della Carita, both now desecrated. S. Gregorio has a

very beautiful cloister, dated 1342, the columns of which support,
not a series of arches, but flat wooden lintels. On the capital of

each column rests a moulded wooden corbel to diminish the bear

ing of the lintel
;
this is a very characteristic Venetian mode of con

struction, used, not only for cloisters, but also for ground floors of

houses, upper loggias, and other places, especially during the 14th
and 15th centuries. 4

One of the most interesting early churches is that of S. Giacomo
dall Orio, built in the early part of the 13th century, with a com
plicated many-columned plan, the aisles being carried along the

transepts aa well as the nave. The roof is a very good example of
the wooden coved type, of which the finest are at VERONA (q.v.).

One of the columns in the south transept is a monolith of the

precious verde antico, of wonderful size and beauty, probably
brought from some Byzantine church.

Venice contains some very beautiful ecclesiastical architecture of
the Early Renaissance, about 1450 to 1500, with very delicate and
refined detail, such as was designed by Fra Giocondo of Verona
and various members of the Venetian Lombardo family. The most

perfect example of this style is the little church of S. Maria dei

Miracoli, so called because it was built to contain a miraculous

picture of the Madonna. Very rich and varied marbles were used in

its construction, and it is lavishly decorated with sculpture of
wonderful refinement and beauty of detail

;
it was built in 1481-89

from the designs of Pietro Lombardo. The court of the guild of St
John the Evangelist is another fine example of the same style.

In the 16th century and even later some very stately churches
of the Later Renaissance style were built in Venice by Jacopo
Sansovino, Andrea Palladio, and their school. One of Sansovino s

5

best works, the church of S. Geminiano, was destroyed at the
1 Andrea l)andolo, whose tomb is in the baptistery, date 1355, was the last

doge buried in St Mark s, which up to that time had been the usual ducal
burying-place.

2 It was founded about 1234, but not completed till some years later.
3 Mr Ruskin, Shrine of the Slaves, p. 38, calls this one of the two finest pictures

in the world, the second being another Madonna by Gian. Bellini in the church
of S. Zaccaria in Venice.

4 A fine loggia of this class exists in the ducal palace, opening on to the upper
loggia of the Piazzetta facade.

5 For others of his works in Venice, see SANSOVINO.

S. Maria della Salute, built by Baldassare Longhena in 1632,
ank-offering of the Venetian senate for the cessation of the

beginning of the 19th century in order to complete the west side of
the square of St Mark (see fig. 3). The large church of S. Giorgio
Maggiore, on an island opposite the ducal palace, was built by
Palladio, and is a good example of the faults and merits of his

style.
as a thank

great piague in 1630, is one of the most conspicuous churches in
Venice owing to its magnificent site near the mouth of the Grand
Canal. Though dull and heavy in detail, it has a well-designed
dome, and the general mass of the building is very skilfully
arranged. Most of the 17th and 18th century churches in Venice
are in the worst possible taste, and extravagantly pretentious in

style. A large number still possess fine campanili, lofty square
brick towers, in general form not unlike the 12th-century campanili
of Home. These in Venice range from the llth to the 16th century,
those of the 1 4th century being specially beautiful.

Palaces. In the beauty and interest of its domestic architecture Palaces.
Venice ranks before any other city in the world. Fine examples
of all dates from the 12th century downwards still exist, and many
even of the earlier palaces are still externally in a very perfect state
of preservation. The most notable specimens of 12th-century
Byzantine palaces are those of Loredano (now municipal offices),

Farsetti, and Da Mosto, all on the Grand Canal. The foiida-co of
the Turks (now the Correr Museum) was once the finest of this date,
but it has been ruined first by neglect and then by wholesale restora
tion. 6 The general design of these Byzantine palaces appears to

have been very similar in all cases
; fig. 5 shows a typical example.

rv\/\/i

12th cer

tury B&amp;gt;

zantiue

palaces.

CANAL. J.H.M.

Fir,. 5. Typical faQade and plan of a 12th-century Byzantine palace, with a
tower at each end. No perfect example now exists, owing to the rebuilding
of the upper stories with central part equal in height to the ends; but in

many cases traces of this arrangement can be distinguished.?

The canal facade usually had a tower at each end, with a row of

arches in the centre opening into a long vestibule or porch, behind
which was a large hall. Along the first floor a long range of window
arches extended from end to end, forming a continuous arcade

;

in the fondaco of the Turks this upper range consisted of no less

than twenty-six arches. Very beautiful sculpture was used to
decorate all these arches, which were of stilted semicircular form,
and also the capitals on which they rested. Mr Ruskin has shown
how these round arches developed into other forms, first a simple
pointed ogee, and then a cusped ogee of several different varieties.

In the 13th century the introduction of window -tracery led Venetu

gradually to the development of a special form of architecture, Gothic

usually called Venetian Gothic, which was unrivalled for combined palaces

magnificence of material and design. The design of about the year
1300 adopted for the facade of the ducal palace had a very exten
sive and prolonged influence on the private palaces of Venice. A
very large number of these, built in the 14th and first half of the
15th century, still exist and are among the most beautiful and
well-preserved examples of medireval architecture which can any
where be seen. The climax of this magnificent style was towards
the end of the 14th century, to which date belongs the wonderful
Ca d Oro or

&quot;golden house,&quot; as it is usually called, from the pro
fusion of gilding which once covered its sculptures and mouldings.

6 A very beautiful fragment of an early palace in the Rio Foscari lias been
well illustrated by Mr Ruskin in his plates to Stones of Venice, 188(3.

7 Mr Ruskin has shown (in Stones of Venice, vol. ii.) that in these Byzantine
palaces there are subtle variations in the width of the arches, forming a regular
gradation of sizes, hardly perceptible without actual measurement.
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No words can describe the magnificence of this palace on the Grand
Canal, its whole facade faced with the most costly variegated
Oriental marbles, once picked out with gold, vermilion, and ultra

marine, the walls pierced with elaborate traceried windows and
enriched with bands and panels of delicate carving, in combined
richness of form and wealth of colour giving an effect of almost

dazzling splendour.
1

FIG. 6. Ca d Oro, as originally built.

Some of the 15th-century palaces of Early Renaissance or, as Mr
Ruskin calls it, Giocondesque style are scarcely inferior in beauty to
tho.se of the Gothic period. Fra Giocondo, the Lombardi, and
other architects of this era (1460-1510) still used with great skill

and effect the rich Oriental marbles, which were wholly neglected
by the architects of the Pseudo-Classic revival. On the Grand Canal
the Corner-Spinelli, Trevisan, and Dario Palaces are specially beauti
ful examples of the style ; the richest of all is, however, the small
Guisetti Palace in the narrow Rio della Fava, faced with purple
Phrygian pavonazzetto and other coloured marbles, and lavishly
decorated with delicately sculptured pilasters, friezes, and corbels
of the most exquisite design and workmanship. This architectural

gem is now quite neglected, and used as a mere warehouse.

Among the 16th-century palaces of later style are many of great
size and magnificence, though designed in a somewhat dull and
scholastic fashion. The influence of these Venetian buildings on
the 19th-century architecture of Europe generally has been very
great.

2

In most of the Venetian palaces of the Later Renaissance, such as
the magnificent Grimani Palace by Sammichele, and in the library
of St Mark by Sansovino, the main motive of the facade is taken from
the arcading with entablature over engaged columns which was
universally used for the theatres and amphitheatres of ancient
Rome. In many cases the entire facade of the palace consisted of a
series of columns, arches, and cornices, so that no plain wall surface
was left at any part of the front, and the whole effect is too laboured
and restless, and far less pleasing than the rather earlier examples
of the same style, such as the Vendramini Palace on the Grand
Canal and the Camerlenghi near the Rialto bridge, finished in 1525,
in which some Gothic feeling still survives. One of the noblest

palaces of the Later Renaissance is that of Pesaro, on the Grand
Canal, built by Longhena, one of the chief Venetian architects of
the 17th century, who in this case has followed the style of Sanso
vino or other architects of the previous century, using the Colosseum
arcade for the two upper stories. In general mass and in the pro
portions of the parts this palace is a work of great merit, far superior
to the usually degraded style of the 17th century.

Other Public Buildings. Much of the splendour of Venice in her

days of greatest glory was due to the wealth and religious zeal of
the various trade guilds or confraternities, called scuole by the
Venetians. The members of each guild were united for both secu
lar and religious purposes ;

their meeting places and chapels were
often buildings of the greatest architectural magnificence, and were
decorated with sculpture and painting by the chief artists of the

1
Signor Giacomo Boni has given, in Proc. Inst. Brit. Arch, for February

18S7, a very interesting account of the decorations of this palace, and of thn
addition of its elaborate cornice (now destroyed) in 1424 by Bart. Bon, who
was paid 210 gold ducats for his work.

inner court of the doge s palace.

time. The scuola of St Mark, near the great Dominican church,
has a magnificent facade designed in 1485 by Pietro Lombardo.
A beautiful series of pictures
by Vittore Carpaccio was

painted for the Slavonian

guild, and still exists in
their chapel dedicated to St

George and St Tryphonius.
The scuola of St liocco pos
sesses a wonderful collection
of noble pictures by Tinto

retto, and the other chief

guilds, such as those of St

Ursula, Della Misericordia,
Delia Carita, and St John
the Evangelist, possessed
very beautiful and richly
decorated buildings.
One of the most import- g^^^^ Arsenal,

ant public buildings of

Venice was the arsenal,
3

including large docks and

yards for building ships (see

p. 143, above). The en
trance gateway is an ela-

Fic.. 7. The library
ie

if St Murk s, begun inborate work, built in 1460

by the Lombardi
; and in

front of it stand four ancient marble lions, brought as trophies
from the Pirn-us in 1687.4 The arsenal is still an important naval

depot, and contains a museum of historically interesting objects.A stately series of public buildings surrounds the square of St Public
Mark (see fig. 3). The north side is occupied by the old palace build-
of the procurators, designed by Bart. Bon towards the end of the ings
15th century. Near it to the east stands an elaborate clock-tower round St
built by Pietro Lombardo in 1496. On the south of the square Mark s

is the newer palace of the procurators, designed in 1584 by Scamozzi, Square,
now used as part of the royal palace. The west end is occupied by
an extension of the public offices built by Napoleon I. in 1805-10,
partly over the site of the church of S. Gemimano. The adjoining
Piazzetta is bounded on the east by the ducal palace and on the
west by the magnificent library

5 of St Mark, built by Jacopo Sanso
vino in 1536. The mint occupies part of the same block. The
facade of the library is shown in fig. 7.

In front of the west facade of St Mark s are three large flagstaffs,

originally
used to display the gorgeous silk and gold banners of the

subject kingdoms of the Morea, Cyprus, and Candia. Their elabo
rate bronze sockets were cast in 1505 by the Venetian sculptor,
Alessandro Leopardi, who has inserted fine medallion portraits of
the reigning doge Lorenzo Loredano.
The academy of fine arts, now in the Della Carita guild-house, Mu-

than in any other collection in the world. Venetian art, in fact,
can only be completely studied in Venice. The academy is very
rich in elaborately carved retables of the early Venetian painters,
works of great decorative splendour, though not equal in drawing
or composition to the work of the 14th and early loth century
painters of Florence or Siena. The Vivarini family, the Bellini,
with Carpaccio and others of the Bellini school, Cima da Conegliano,
Titian, Tintoretto, and Paul Veronese are all represented by a large
number of their finest works. The Correr Museum, now moved
from the Correr palace to fhefondaco of the Turks, is the property
of the city. It contains some fine Venetian pictures, and an inter

esting collection of early majolica and other mediaeval works of art.

The Giovanelli Palace in the Rio S. Felice possesses a fine specimen
of Giorgione, the rarest of Venetian masters : it is a noble woody
landscape with two figures in the foreground. The portraits by
Titian and Tintoretto in the same collection are very fine.

The churches of Venice are still marvellously rich in pictures by
the chief Venetian painters of all dates. Almost every church con
tains some notable painting ;

and some of them, such as S. Sebas-

tiano, S. Giovanni in Bragora, and S. Giorgio Maggiore, possess a

very great number of important works. Many private palaces con
tain fine collections of pictures ;

but great numbers of these were
sold to foreign purchasers during the 19th century. .

Painting.

For an account of Venetian painting the reader is referred to Painting,
the separate articles on the various painters and to SCHOOLS OK
PAINTING.

3 Dante, Infer., xxi. 7-15, describes the various operations in the arsenal at
Venice.

On the largest of these lions is cut a runic, inscription recording a success
ful attack on the Pira-us in the llth century by a party of Norse warriors of tlio

Varangian guard, under Harold Hardrada, who afterwards (in 1047) became
king of Norway (sec Arch. Journ., xvi. pp. 188-192).

r
Tin s library contains about 65,000 volumes, with 5000 MSS., among which

are some very valuable and artistically magnificent codices.
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Sculpture.

Sculp- Till the 14th century Venice continued to adhere to the old

ture. Byzantine style of sculpture,
1
which, though often delicate in exe

cution and decorative in etlect, slowly lost spirit and vigour, and
from continually copying older forms gradually degenerated into

a dull and mechanical formalism. Early in that century the influ

ence of Xiccola Pisano and his school began to awaken a new artistic

life among the archaistic sculptors of Venice
;
but the progress of

this renaissance was very slow, and in much of the A
T
enetian sculp

ture the degenerate Byzantine formalism survived till nearly the

close of the 14th century. Other works of the same period were
executed with much of the grace and almost realistic beauty for

which the contemporary Florentines were so famous, and thus one

may see in Venice, and in Venice only, two reliefs of the same date

of which one is several centuries earlier in style than the other. 2

This want of originality was probably partly caused by the immense

quantity of older sculptured reliefs which was imported to adorn
the walls of the churches. In the early part of the 14th century
Florentine influence rapidly gained ground, and many sculptors
from Florence came to work on the richly carved capitals of the

ducal palace and -other places, and especially produced a large
number of very beautiful tombs with recumbent effigies. One very
graceful type, the general motive of which was first used by Arnollb

del Cambio (see OIIVIETO), was frequently repeated : at the head
and foot of the effigy an angel is represented drawing a curtain so

as to expose the figure of the dead man. 3 The sarcophagus, on
which the effigy lies, has reliefs of the Virgin and the Angel of the

Annunciation, with the Crucifixion or some other sacred subject be

tween. In later times these subjects were usually replaced by
allegorical figures of the virtues,

4 and the simple curtain drawn by
angels gradually became a large tent-like canopy, of rather clumsy
and tasteless form. In most churches the sculptured decoration,

apart from that on the tombs, was concentrated on the west facade,
the tympanum of the central doorway being often filled with a very
fine relief, such as that from the church of the guild Delia Miseri-

cordia, now in the South Kensington Museum.
In domestic architecture sculpture was but little used after the

Byzantine period, the splendour of the faades depending mostly
on their rich coloured marbles, and on moulded tracery and string
courses. Nevertheless, even as late as the 15th century it was not
uncommon to insert llth or 12th century pieces of sculpture in

new work
; many examples of this practice are still to be seen. The

sculpture of the Early Renaissance is very abundant and extremely
delicate and refined, especially that of the Giocondo and Lombard!
schools ; S. Maria del Miracoli contains some of the most beauti

ful examples.
Though not the work of a Venetian, Venice possesses what is

perhaps the most magnificent equestrian statue in the world, the
colossal bronze portrait of the Venetian commandcr-in-chief, Barto-
lomeo Colleoni (figured in vol. xxi. p. 568, fig. 18),

5 which stands
in the square at the west end of SS. Giovanni e Paolo. It was
modelled by the Florentine VERROCCHIO (q.v. ), and was cast after

his death by Alessandro Leopardi, who also designed the pedestal ;

the whole was completed in 1495.

With the later development of the Renaissance, sculpture rapidly
declined

;
in domestic architecture it was but little used, except

for the deep frieze under the top cornice, and with the Palladian
school it became still rarer, and very mechanical in style. In the
17th century it was again used in the most lavish way as archi
tectural decoration, but was coarse in execution and violently
awkward in outline. As Venice in her best days had produced
some of the finest decorative sculpture in the world, so in her ex
treme decadence an almost unequalled depth of degradation was
reached, and this continued till the fall of the republic. The
Venetian sculptor Canova was, on the whole, superior to his

immediate predecessors, and was one of the leaders of the revival
of classic sculpture which flourished during the first half of the
19th century.

Minor Arts.

Metal- During the early part of the mediaeval period the Venetians had
work. no great skill in metal -work. Some of the bronze doors in the

west fa9ade of St Mark s are importations from Byzantium. That
on the right, which has rude figures of saints inlaid in silver, was
brought to Venice in 1204

; another with a Latin inscription appears
to be native work of about the year 1112

;
both are very rude in

design and execution. The open bronze grills of the west atrium

doorways, which are signed as the work of a Venetian goldsmith,
Bertuccius, in 1300, show no increase of technical skill. Nor was
the silver-work any better : the large silver rood in St Mark s is a

1 Some of the early doges are buried in sculptured sarcophagi of the 5th or
6th centuries brought from elsewhere.

2 As, for example, the reliefs over the doorway of the cloister of the scuola
Delia Carita, both of the 14th century.

3 The tomb of Andrea Dandolo in St Mark s (c. 1350) is .one of the earliest in
which this motive is used.

* The 14th-century tomb of the Florentine ambassador, Duccio deg i Albert!,
is the first in Venice which has representations of the virtues.

5 See Vasari s Life of Verrocchio.

very coarse piece of work. The silver altar frontals from the old

cathedral, nowin St Mark s, with sacred subjects and figures of saints

repousse in each panel, made in the 14th century, are no less rude
in design and feeble in execution. As in the case of marble sculp
ture, Venice was chiefly dependent on foreign importations for its

rich stores of treasures in the precious metals. In the latter part
of the 15th century Venetian skill in bronze-work had greatly in

creased. Leopardi, who cast Verrocchio s statue of Colleoni, was
a bronze-worker of great eminence

;
and in the following century

the bronze doors and the font cover 6 in St Mark s by Jacopo
Sansovino are models of technical excellence, though showing some
decadence of taste in their design. The great bronze lion on the
west facade of St Mark s, cast by Gaetano Ferrari in the first half
of the 19th century, is a really fine work. A great deal of beauti
ful metal-work, especially in copper and bronze, such as large
salvers, ewers, and the like, was made during the 15th and 16th

centuries, partly by Moslem workmen and partly by native Vene
tians who adopted Oriental designs. A large colony of Moslem
craftsmen seem to have settled in Venice, and had much influence
on the designs used in many of the minor arts.

Moslem influence was especially strong in the case of woven Textile;

stuffs, for which Venice became very celebrated in the 15th century.
Its damasks and other silk stuffs with patterns of extraordinary
beauty surpassed in variety and splendour those of the other chief
centres of silk weaving, such as Florence and Genoa. Fig. 7 in the
article TEXTILES (vol. xxiii. p. 209) gives a beautiful example of

loth-century Venetian silk designed under Oriental influence. In
addition to the native stuffs, an immense quantity of costly Oriental

carpets, wall-hangings, and other textiles was imported into Venice,

partly for its own use, and partly for export throughout western

Europe. Thus in wealth of gorgeous stuffs and embroideries Venice

surpassed all other cities, and on occasions of festivals or pageants
the balconies, the bridges, the boats, and even the fagades of the
houses were hung with rich Eastern carpets or patterned textiles in

gold and coloured silk. The glass manufactory of MURAXO (q.v.), Glass-
a small island about 1 miles to the north of Venice, was a great workin
source of revenue to the republic ;

the glass-workers enjoyed special

privileges and great pains were taken to preserve the secrets of the
craft. Glass drinking cups and ornamental vessels, some decorated
with enamel painting, and &quot;silvered&quot; mirrors were produced in

great quantities from the 14th century downwards, and exported
to other European countries, where they were sold for high prices.
Much beautiful glass-work is still produced in Murano, but the
workmen have lost all power of original design, and do little but

copy the forms invented in the 15th or 16th century. Like many
other arts in Venice, that of glass-making appears to have been

imported from Moslem countries, and the influence of Oriental

design can be traced in much of the Venetian glass. The art of

making stained glass windows was not practised by the Venetians
;

almost the only fine glass in Venice is that in a south transept
window in the Dominican church, which, though designed by able
Venetian painters, is obviously the work of foreigners.
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number of 18th-century pictures by the Canalctli and by Guard! represent
canal views. The fine woodcut bird s-eye view of the city in 1497, engraved by
Jacobo de Barbari, is about to be published in facsimile with descriptive text

by Giaeomo Boni.

PART III. MODERN CITY.

The modern city stands on 117 islands, separated by 150 canals

(rio) and united by 380 bridges ;
all the main traffic passes along

the canals. The usual range of tide-level is about 20 inches
;
but

under exceptional circumstances there is a difference of nearly 6

feet between lowest and highest water. The name &quot;

gondola
&quot;

given
to the passenger boats does not occur earlier than the 14th century.
As shown in Carpaccio s and Gentile Bellini s pictures (c. 1500), the

gondola of that date was quite unlike the present boat with its heavy
black cabin and absence of any colouring : the older form had an

awning of rich stuffs or gold einbroideries, supported on a light
arched framework open at both ends. 1 The peculiar method of

rowing with one oar at the stern is the same now as it was in the
15th century, and probably much earlier. Since 1880 &quot;omnibus&quot;

steamers have been introduced on the Grand Canal, which has also

LA CIUDECCA

Map of the islands of Venice.

been disfigured in the 19th century by the addition of two hideous

iron bridges, over one of which passes the railway that connects
Venice with the mainland. Before the Venetian republic was sup
pressed by Napoleon I. the population amounted to nearly 200,000 ;

in 1830 it had sunk to about 100,000 ;
but since then it has in

creased, and in 1881 amounted to 132,826 (commune 145,637).
The city has grown rapidly in prosperity since its restoration

to the kingdom of Italy, and it is now second only to Trieste

among the seaports of the Adriatic. The climate is mild but some
what rainy, owing to the water-surrounded site. The principal

manufactures of the city remain what they were in the Middle

Ages, namely, gold and silver work, glass, and velvet and silk,

to which must now be added cotton, in all of which, as well as in

grain, oils, wine and spirits, fruits, drugs, fish, and hides and
leather an active trade is carried on. In 1886 the total value of

the exports from Venice to foreign countries amounted to 7,239,470
and that of the imports to 8,788,012. During the same year
there entered 2595 vessels of 714,642 tons (Italian 1565 vessels of

222,217 tons) and cleared 2597 of 724,740 tons (Italian 1565 vessels

of 227,021 tons). (J. H. M.)

VENLO, a frontier town of Holland, in the province of

Limburg, on the right bank of the Meuse (here crossed by
a bridge), is an important railway junction ; Cologne lies

GO miles to the south-east and Maastricht 43 miles to the

south-west. The population, which is somewhat closely

packed, was 8494 in 1876 and 10,550 in 1887. None of

the public buildings has any special interest attaching to

it. The leading industries are distilling, brewing, tanning,

spinning, needle-making, and tobacco manufacture. There
is considerable trade by river with Rotterdam. Venlo was
at one time a place of strength, but the fortifications were

dismantled in 18G8.

VENTILATION is the process of changing the air of

rooms and other closed places so that a certain standard

of purity may be preserved notwithstanding the vitiation

which the air undergoes from the breath of inhabitants,

the products of combustion of illuminating agents, and
other causes. In estimating the amount of air to be

supplied, account must be taken of the standard of purity
which is aimed at and of the rate at which vitiation occurs.

Of the various impurities that are found in the air of Carbonic

inhabited rooms carbonic acid forms the most ready index n( i l in

of the ventilation. The open air of London and other air&amp;lt;

large inland towns contains about four parts by volume of

this gas in 10,000 of air. In the country and in towns

near the sea two or three and a half parts in 10,000 is a

more usual proportion. Authorities on ventilation usually
take four parts in 10,000 as the standard for pure air, and
use the excess over that quantity in estimating the adequacy
of the air supply. But they differ as to the proportion

1 The use of black was made compulsory by a sumptuary edict oi

the great council in the 16th century.
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purity.

to which the carbonic acid may be allowed to rise in good
Standard ventilation. It is generally admitted that the air in which

people dwell and sleep should not under any circumstances

be auowe(j to contain more than ten parts in 10,000. This

has been accepted as the permissible proportion by Car-

nelley, Haldane, and Anderson, after an extensive examin

ation of the air of middle and lower class dwellings.
1 De

Chaumont, judging by the rough and unsatisfactory test

afforded by the sense of smell, concluded that the air of a

room ceased to be good when it contained eight volumes of

carbonic acid in 10,000 of air,
2 and recommends that six

parts in 10,000 be taken as the maximum permissible in

good ventilation. Parkes, in his Manual of Hygiene, quotes
observations which point to an equally exacting standard

as desirable.

The rate at which an adult respires carbonic acid varies

widely with his condition of repose, being least in sleep,

greater in waking rest, and very much greater in violent

exercise. As a basis on which to calculate the air necessary
for proper ventilation we may take the production of

carbonic acid by an adult as 6 cubic feet per hour. 3

Hence he will produce per hour, in 6000 cubic feet of air,

a pollution amounting to one part of carbonic acid in

10,000 of air. If the excess of carbonic acid were to

be kept down to this figure (1 in 10,000), it would be

necessary to supply 6000 cubic feet of fresh air per hour
;

if the permissible excess be two parts in 10,000, half this

supply of fresh air will suffice
;
and so on. We therefore

have the following relation between (1) the quantity of

air supplied per person per hour, (2) the excess of carbonic

acid which results, and (3) the total quantity of carbonic

acid present, on the assumption that the fresh air that is

admitted contains four parts by volume in 10,000 :

Eate of

sump
tion of

Air supplied per
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enumerate such obvious requirements were it not that, in

providing appliances which are intended to act as venti

lators, one or other of the three essentials is not unfre-

quently overlooked. In systems which are distinguished

by the general name of mechanical or artificial ventilation

special provision is made for driving the air, by fans, or

by furnaces, or by other contrivances to be described more

fully below. In what is called natural ventilation no

special appliance is used to give motive force, but the

forces are made use of which are supplied by (1) the wind,

(2) the elevated temperature of the room s atmosphere,
and (3) the draught of fires used for heating. A careful

distinction should be drawn between cases in which these

motive forces are skilfully taken advantage of, by the use
of proper inlets and outlets, to give the best result attain

able without special appliances for driving the air, and
other cases, unfortunately too common in practice, where
the ventilation is left to take care of itself. In a fair

comparison of a mechanical with the natural system we
should exclude examples in which the ventilation is hap
hazard, or in which as near an approach to no ventilation

is reached as the conditions of modern architecture will

permit.
Domestic Ventilation. The chief agent in domestic ventilation

is the chimney ; when a bright fire is burning in an open grate, it

rarely happens that any other outlet for foul air from a room need
be provided. The column of hot air and burnt gases in the chimney
is less heavy, because of its high temperature, than an equal column
of air outside

;
the pressure at the base is therefore less than the

pressure at the same level outside. This supplies a motive force

compelling air to enter at the bottom through the grate and through
the opening over the grate, and causing a current to ascend. The
motive force which the chimney supplies has not only to do work on
the column of air within the chimney, in setting it in motion and
in overcoming frictional resistance to its flow : it has also to set the
air entering the room in motion and to overcome frictional resist

ance at the inlets. In many cases the latter part of the chimney s

work is the more considerable of the two. From want of proper
inlets air has to be dragged in at a high velocity and against much
resistance, under the doors, between the window sashes, and through
a hundred other chinks and crevices for which we have to thank
imperfect carpentry and half-seasoned timber. Under these con
ditions the air enters in small streams or narrow sheets, ill-distri

buted and moving so fast as to form disagreeable draughts, the

pressure in the room is kept so low that an opened door or window
lets in a deluge of cold air, and the current up the chimney is much
reduced. If the attempt is made to stop draughts by applying
sand-bags and listing to the crevices at which air streams in, matters

only become worse in other respects ;
the true remedy of course lies

in providing proper inlets. 1 The discharge of air by an ordinary
open fire and chimney varies widely, depending on the rate of com
bustion, the height and section and form of the chimney, and the
freedom with which air is entering the room. About 10,000 cubic
feet per hour is probably a fair average, about enough to keep the
air fresh for half-a-dozen persons.

2 Even when no fire is burning the

chimney plays an important part in ventilation : the air within an
inhabited room being generally warmer than the air outside, it is

only necessary that an up-current should be started in order that
the chimney should maintain it, and it will usually be found that
a current is, in fact, passing up.

3

When a room is occupied for any considerable length of time by
more than about half-a-dozen persons, the chimney outlet should
be supplemented by others, which usually take the form of gratings
in the ceiling or cornices in communication with flues leading to
the open air. Frequently these openings are protected from down-
draught by light flap valves of oiled silk or sheet mica, opening
outwards. To increase the efficiency of the ventilating action of

thechimney, Dr Arnott advocated (in 1849) that an opening should
1 The absence of proper inlets for air in a house where several fires

are burning involves a danger that is much more serious than other
effects of bad ventilation. When the air which is required to take the

place of that discharged by the chimneys can only struggle in through
small openings, the pressure within the house falls considerably below
that of the outer air, the water traps under basins and closets are
liable to be forced, and foul air is drawn in from every leak in soil-pipe
or drain. The writer has found a house drawing what seemed to be its

main supply of
&quot;

fresh
&quot;

air from the public sewer, through a defective

joint between the soil-pipe and the (untrapped) house-drain.
2

.Report of the Barracks Commissioners, 1861.
3 See observations by De Chaumont, in Parkes s Hiiqiene, 6th ed. .

p. 173.

be made near the ceiling, into the chimney, guarded by a flap valve
of this type, with the object of providing a direct exit for the foul
warm air that gathers in the upper region of a room, especially
when gas is burnt. To make Arnott s valve of much service it

should be larger than the size usually supplied ;
even then it has

the drawback that, notwithstanding the protection given by the
valve, enough back-flow may occur to blacken the wall and ceil

ing with soot near the opening. If a valve near the ceiling be pro
vided, it is probably better in most cases to lead its outlet shaft direct
to the open air than to lead it into the chimney.
With regard to inlets, a first care must be to avoid such currents Inlets,

of cold air as will give the disagreeable and dangerous sensation of
draught. At ordinary temperatures a current of outer air to which
the body is exposed will be felt as a draught if its velocity exceeds
2, or at most 3, feet per second. The current entering a room may,
however, be allowed to move with a speed much greater than this
without causing discomfort, provided its direction keeps it from
striking directly on the persons of the inmates. To secure this, it
should enter, not horizontally nor through gratings on the floor,
but vertically through openings high enough to carry the entering
stream into the upper atmosphere of the room, where it will mix as

completely as possible with warm air before its presence can be felt.
A favourite form of inlet

is Sheringham s (see fig.

1). When opened it forms
&amp;lt;^

a wedge-shaped projection \
into the room, and admits K-
air in an upward stream *~&quot;

through the open top. It FlG - ! Shtringhani air inlet,

is usually placed near the ceiling ;
but a lower place in the wall

would be better. Other inlets are made by using hollow perforated
blocks of earthenware, called air-bricks, built into the wall

;
these

are often shaped on the inner side like an inverted louvre-board
or Venetian blind, with slots that slope so as to give an upward in
clination to the entering stream.

In another and most valuable form of ventilator, the introduction Tobin
of which is due to Mr Tobin of Leeds, the fresh air enters verti- tube,

cally upwards. The usual arrangement of Tobin s tube (shown in
front elevation and section in Jig. 2)
is a short vertical shaft of metal plate
or wood which leads up the wall from
the floor level to a height of 5 or 6

feet. Its lower end communicates
with the outer air through an air

brick or built opening in the wall
;

from its upper end, which is freely

open, the current of fresh air rises

in a smooth stream, clinging, as it

were, to the wall, and scarcely chang
ing its direction until it has passed
far above the level of the opening.
Various forms of section may be given
to the tube : if placed in a corner
it will be triangular or segmental;
against a flat wall a shallow rect-

angular form is most usual
;
a lining

of wood forming a dado may even be
made to serve as a Tobin tube by
setting it out a little way from the wall. The tube is often furnished
with a regulating valve

; but this is a doubtful advantage, as it tempts
the inmates to stop the ventilation for no better reason than that the
room is cold

;
in exceptional circumstances, such as the presence of

an invalid, the opening may be stopped or reduced by laying a board
over it. Contrivances are occasionally added for cleansing the enter

ing air. A muslin or canvas bag hung in the tube, or a screen

stretched diagonally across it, may be used to filter out dust
;
the

same object is served in some degree by forcing the air, as it enters

the tube at the bottom, to pass in close contact with the surface of

water in a tray, by means of a deflecting plate. These complications
have a double drawback : they require frequent attention to keep
them in order and by putting resistance in the way of the stream they
are apt to reduce the efficiency of the ventilation. 4 The air entering
by a Tobin tube may be warmed by a coil of hot pipes within the
tube or by a small gas-stove (provided of course with a flue to dis-

Fio. 2. Tobin tube.

4 When the air is not filtered, and when it has been warmed before

entering, the vertical direction of the stream is readily traced by dust
which is deposited on the wall in a nearly upright column, spreading
slightly fan-wise as it rises. With cold air the deposit of dust is com
paratively slight. The difference is due to the fact noticed and ex

plained by Mr John Aitken, that air quickly deposits any suspended
particles when it is brought into contact with a surface colder than

itself, but retains them in suspension if the surface be warmer than
the air (Trans. Roy. Soc. Edin., vol. xxxiii., 1884, p. 239). Another
domestic illustration of the same fact is given by the greater dustiness

of walls and furniture in a stove-heated room than in a room heated

by an open fire.
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Ventila

tion by
window

charge outside the products of combustion) ;
or the tube may draw

its supply, not directly from the outer atmosphere, but from a hot-

air flue or from a room or corridor where the air has

been already warmed. The opening should always be

about the level of a man s head, but the tube need not

extend down to the floor : all that is essential is that

it should have sufficient length to let the air issue in

a smooth vertical current without eddies (fig. 3).

These inlets are at once so simple and efl ective that

no hesitation need be felt in introducing them freely

in the rooms of dwelling-houses. When no special

and door, provision is made for them in the walls, the advantage
of a current entering vertically may still be in some FIG. 3. Short

degree secured by help of certain makeshift contriv- 5

ances. One of these, suggested by Dr Hinkes Bird, is to open one

sash of the window a few inches and fill up the opening by a board ;

air then enters in a zig-zag course through the space between the

sashes. Another plan is to have a permanent vertical slot between

the sashes by making the top of the lower sash stand out a little from

the bottom of the upper one. Still another plan is to have a light

frame of wood or metal or glass made to fit in front of the lower

sash when the window is opened, forming virtually a Tobin s tube

in front of the window (see fig. 4, where a portion of the frame is

broken away to show the position of the window sash). This last

contrivance allows the fresh air as ready access as may be wished
;

Fig. 4.

FIG. 4. Ventilating inlet fitted to window.
FIG. 5. Ventilating inlet at foot of door. The arrows indicate the direction

of the current of air when the door is closed

and, unlike the others, it is still effective when the blind is drawn
down. A Tobin s tube, however, is better placed against a dead wall

than below a window, for the ascending current is liable to be broken

by the window recess and by the down-draught which a window
causes by its cooling action on the air of the room. The principle
of giving entering currents an upward direction is turned to useful

account in a simple contrivance (see fig. 5) for preventing the

disagreeable cold draught which comes along the floor of a room
from the chink beneath the door. The clearance under the door
is made a little greater than usual, and a thin piece of wood is

set on the inner side as close as possible to the floor and at a dis

tance of half an inch or so from the surface of the door
;
the air

then enters in a vertical stream.

Arrange- As an example of the systematic ventilation of dwelling-rooms
ments in on a large scale, the following particulars may be quoted of arrange-
barracks ;

ments that have been successfully used in English barracks for

more than twenty years. One or more outlet-shafts of wood are

carried from the highest part of the room, discharging some feet

above the roof under a louvre
;
the number and size of these shafts

are such as to give about 12 square inches of sectional area per head,
and the chimney gives about 6 square inches more per head. About
half the air enters cold through air-bricks or Sheringham valves at

a height of about 9 feet from the floor, and the other half is warmed

by passing through flues behind the grate. The inlets taken to

gether give an area of about 11 square inches per head. A fairly

regular circulation of some 1200 cubic feet per head per hour is found
to take place, and the proportion of carbonic acid ranges from 7 to

10 parts in lO^OO.
1

In public In the natural ventilation of churches, halls, and other large

buildings, rooms we often find air admitted by gratings in the floor or near it,

an offensive plan, since it fouls the air, besides causing objection
able draughts, unless the temperature is very carefully regulated.
The inlets should consist, like Tobin s tubes, of upright flues rising
to a height of about 6 feet above the floor, from which the air proceeds
in vertical streams. If the air is to be warmed before it enters,
the supply may be drawn from a chamber warmed by hot-water
or steam pipes or by a stove, and the temperature of the room may
be regulated by allowing part of the air to come from a hot chamber
and part from outside, the two currents mixing in the shaft from
which the inlets to the room draw their supply. If a basement or

1 Ue Chaumont, in Parkes s Hyrjienc, Oth ed., \&amp;gt;.

171.

story below the room to be ventilated is available, a good plan is

to carry the inlet tubes vertically down through it and warm the

air in them, so that the height of the warm column assists the

flow. Outlets usually consist of gratings or plain openings at or

near the ceiling, preferably at a considerable distance from points

vertically above the inlet tubes. One of the chief difficulties in

natural ventilation is to guard them against down-draught through
the action of the wind. Numberless forms of cowl have been de

vised with this object, and often with the further intention of

turning the wind to useful account by making it assist the up-current
of foul air. Some of these exhaust cowls are of the revolving class : Exhaus-

a hood or trumpet-shaped mouth, opening horizontally and sup- cowls.

ported about a vertical axis so as to be free to turn, is kept facing

away from the wind by means of a large vane. To make the wind

help the up-current, a horizontal conical tube is fixed within the

cowl, pointing towards the wind and discharging through the

trumpet-mouth of the cowl, where it exhausts by suction, on the

}
rin cipie of the jet-pump. Revolving cowls are liable to fail

_by

sticking, aiid, apart from that, when the wind blows in shifting

gusts they cannot respond quickly enough to its changes of direc

tion to prevent it from occasionally

blowing down. Fixed cowls are to

be preferred ; they are designed in

many forms, of which Mr Buchan s

may be cited as a good example.

Fig. 6 shows this ventilator in

horizontal section : aa is the ver

tical exhaust flue through which
the foul air rises

;
near the top this

expands into a polygonal chamber,
Ibbb, with vertical sides, consisting

partly of perforated sheet -metal

plates ;
outside of these are fixed

vertical curved guide-plates, c,c,c,c ;

the wind, blowing between these

and the polygonal chamber, sucks FIG. C. Sectional plan of Buchan s

air from the centre through the per
forated sides. Perhaps no form of cowl is entirely free from liability

to down-draughts. The most complete safeguard is to place in the

exhaust flue a set _ j i |

of flap- valves open-
&quot;

ing only outwards.

Fig. 7 shows the ar

rangement of exit-

valves employed by
Mr Buchan

;

&quot;

the

valves a, a, a are

flaps of oiled silk ,

working on a wood
en grid bb, which is

Flf; - 7 -
~Exit valves in exhaust flue,

inclined enough to let them hang free of it when no current is

passing ; beyond them is a door closing-valve c, worked by hand by
the cord d

;
and the whole is enclosed in a box, with glass sides ee,

through which the action of the valves may be seen. When the

outlets arc guarded by valves of this type they may discharge

through a plain box with louvred sides
;
an exhaust cowl, however,

may still be used with advantage to assist the ventilation under
favourable conditions of the wind. 2

The two things that supply motive force in automatic ventila

tion the difference of temperature between inner and outer air

and the wind are so variable that even the best arrangements of

inlets and outlets give a somewhat uncertain result. To secure a

strictly uniform delivery of air, unaffected by changes of season or

of weather, the influence of these irregular motive forces must be as

far as possible minimized, and recourse must be had to an artificial

method of driving the air.

Artificial or Mechanical Ventilation. This finds application on Artific

the largest scale in the ventilation of collieries, by methods which vcntila

are fully described under COAL (vol. vi. pp. 70-71) and MINING (vol. tion.

xvi. p. 460). Motive force is supplied to the up-cast shaft either

by a furnace at the base, which heats the rising column of air, or

(in more modern practice) by a centrifugal fan, such as Guibal s,

exhausting air from the top. The long galleries and workings
through which the air has to be driven oppose so much resistance

that the pressure required to move a sufficient volume of air is im

mensely greater than is ever necessary or desirable in the artificial

ventilation of buildings.
A broad distinction may be drawn between what are sometimes Vacuu

called vacuum and plenum methods of artificial ventilation. In and

the former, as in colliery ventilation, the motive force is applied at plenur

the outlets : air is drawn from the rooms, and the pressure of their metho

atmosphere is less than the pressure outside. In the latter the

motive force is applied at the inlets : air is pushed in, and the pres
sure within the room is greater than outside. The plenum method
has distinct advantages : it makes the air escape instead of coming

2 For an account of tests of various forms of ventilatinj

Ilellyer, The Plumber and Sanitary nouses, 4th ed., 1SS7.
cowls, see S. S.
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in as a cold draught at every crevice and casual opening to the

outer air
;

it avoids drawing foul and mouldy air from sewers and
basement ;

and with it, more easily than with the other, one may
guard against the disturbing influence of wind. In the plenum
method the air is driven by pumps or by fans

;
in the vacuum

method pumps are rarely if ever used : suction is produced by fans

or by heating the column of air in a long vertical shaft through
which the discharge takes place. Water jets and steam jets have
also been employed to impel the air.

Extraction by a hot-air shaft is a common mode of ventilating

hospitals and other public buildings.
1 Heat is applied by a furnace

or stove at the bottom of the shaft, or by coils of hot-water or

steam pipes, which should not extend up the shaft farther than
ran be helped. In the lecture theatre of the Paris art conservatory,
ventilated by Morin, where this means of extraction is employed,
fresh air enters through the ceiling and foul air is drawn off through
the floor from under the seats

;
this reversal of the natural direction

of the current is of course only possible when a sufficient external

motive force is applied. The House of Commons furnishes another

example : there the air, after being warmed and moistened, or

cooled by water spray, as the state of the atmosphere may require,
is admitted through large gratings in the floor, which are covered

by porous matting to prevent draughts ;
outlets from the top of

the House lead by flues to the Victoria tower, where a furnace

maintains the current in an up-cast shaft. 2 In theatres and other

buildings lighted by clusters of gas jets or sun-lights at the ceiling
the lights may be turned to account as effective ventilating agents

by letting the foul air escape through shafts placed over them,
which they heat at the base. 3 What is known in America as the

Ruttan or Smead system of ventilation, successfully applied in

many schools there, employs a hot-air shaft to furnish motive

power. In warm weather a stove at the base of the shaft is used
to heat the column

;
in cold weather the exhaust air from the

rooms is so much warmer than the atmosphere outside that the

up-cast shaft acts without additional heating. This is in fact an

example in which the classification of systems into natural and
artificial breaks down. The supply of fresh air is warmed as it

enters by passing through chambers containing tubular metal stoves
;

the outlets are at or near the floor level. A curious feature in the

arrangements is that the foul air, in passing to the up-cast shaft,
is drawn through the privies, where it desiccates all discharges.

Extraction by fans presents no features requiring special remark.
A favourite fan for the purpose is the Blackmail propeller, the

nearly flat form of which allows it to be readily placed in walls

and partitions. One of these fans, 4 feet in diameter, when driven

at a speed of about 330 revolutions per minute, is said to discharge
15,000 cubic feet of air per minute with an expenditure of one-horse

power. Though this is a good performance, it should be observed
that for ventilating purposes, where air has to be driven in large
volume with low velocity and under low pressure, fans, while they
have the advantage of being less bulky, are less efficient than

pumps, for they require that the air in passing through them
should move much faster than in other parts of its course, and
much of the energy of this motion is wasted in eddies. When
fans are used to blow air into buildings, they should deliver into a

chamber of considerable size, that the air may become nearly still

before it passes into the distributing flues. Loss of power may be

avoided to some extent by receiving the air in a channel which

gradually enlarges as it leaves the fan.

The plenum method, with fans to drive the air, is exemplified
on a large scale in the ventilation of St George s Hall, Liverpool,

4

where there are four large fans in the basement, driven by a 10-

horse-power steam-engine. The building is heated by passing the
air through chambers containing coils of hot-water and steam pipes ;

after the air is warmed it is moistened by injecting steam, and pro
vision is made for washing it by water-spray before it reaches

the fans.

When fans are used, either with suction or with pressure, the

amount of the current is not strictly independent of those variable

motive forces which are the sole agents in natural ventilation
;

the case is analogous to that of an electric circuit in which several

.sources of electromotive force are at work, assisting or opposing
one another. The fan may be the main agent in circulating the
air

;
but differences of temperature, and at times the action of the

wind, may make large variations in the resultant effect. The case

is different when pumps are used. A certain quantity of air is

delivered at each stroke, and the only effect of these irregular forces

is to make the power required to drive the pump sometimes greater
and sometimes less. Provided there are no casual inlets and outlets,
the amount of air supplied is known with certainty ;

the ventila-

1 For examples, see Morin, op. cit., or 1 roc. Inst. Mech. F.ng., 1867, p. 61.
2 The arrangements are similar to those introduced by Or Reid in the

temporary Houses of Parliament, and described in his Treatise on Ventilation
and Warming; see also Tomlinson s Warming and Ventilation, p. 265. In
recent years pumps have been added, through which air may be forced into
the building ; but the hot shaft is generally used.

3
See, for example, Morin s account of the ventilation of the Theatre Lyrique,

Paris. 4 Proc. Inst. Mech. Eruj., 1863, p. 194.

tion under these conditions is sometimes described as positive. Positive
Good recent examples of positive plenum ventilation are to be plenum
found in Dundee University College and in a number of schools veutila-
in Dundee and Aberdeen, where the arrangements have been de- tion.

signed by Mr W. Cunningham. Some of these are ordinary double-

acting reciprocating pumps, driven generally by water engines.
The pumps are rectangular wooden boxes, stiffened by iron ribs, and
provided at top and bottom with inlet valves, consisting of a number
of short waterproof cloth flaps working against a vertical wooden
grid. The piston, which is also of wood, has a vertical travel ; it

is held iu place and worked by wire ropes above and below, which
lead over pulleys to the water motor

;
and the piston is balanced by

a counterweight on the descending branch of the upper rope. A
piston 5 feet square, with a stroke of 5 feet, works at 20 strokes per
minute and delivers 150,000 cubic feet per hour.

In other instances, where the volume of air is greater than could

easily be dealt with by common pumps, Mr Cunningham uses re

volving pumps of the Root s blower type (shown in transverse vertical

section through the revolving
Dundee College a battery of five

ing over 150,,000 cubic feet of

a gas engine of two-horse-power.
coils of Perkins s high
pressure hot - water

pipes in the main dis

tributing flues. The
inlets are flat upright
tubes extending up
the side walls to a

height of nearly 6

feet, and open at the

top. Ample proof of

the advantage that
results from giving a
vertical direction to

the entering current
is supplied by the
success of Mr Cun
ningham s arrange
ments, where this

form of inlet is ex

clusively adopted. Al
ternative outlets are

generally provided in

the end walls, one

group near the ceil

ing, another a few-

feet from the foot.

They are fitted with

&quot;pistons&quot;
in

fig. 8). At the
of these blowers, each discharg-
air per hour, is driven easily by
The rooms are heated by having

Fia. 8. Revolving pump for ventilation.

doors which allow one or other to be closed ; the high-level outlets
are used in warm weather, when the fresh air that comes in is com
paratively cool

;
the low-level ones are used in cold weather, when

the fresh air, having been heated before it enters, would tend to
rise and pass out too directly if the outlets near the ceiling were

open. The outlet shafts communicate with a louvred tower or
turrets on the roof. Each room receives a volume of air equal to
its cubic capacity in about 12 minutes, so that the atmosphere is

completely changed five times in an hour. The inlets are propor
tioned to do this without allowing the velocity with which air enters
to exceed 6 feet per second.

The &quot; jEolus
&quot;

water-spray ventilator of Kind and Mestern is an Water-

example of a mechanical ventilator using a jet of water to impel the spray
air. A nozzle at the top of a circular air-shaft delivers a conical veuti-

sheet of water, which impinges on the sides of the shaft a little way lator.

below and carries down with it a considerable stream of air. This
ventilator is used either to force air into rooms or to draw it out

;
in

the former case a small gas-stove is often added to heat the supply.
For the ventilation of greenhouses and hot-houses, see vol. xi.

p. 231.

The advantage of ample and systematic ventilation is Organic

not to be measured only by the low proportion of carbonic matter

acid it secures. Carbonic acid is not the only test of .... . ,T , -,
r . micro-

vitiation
;

it is not even the most dangerous impurity, organisms
Another criterion of the foulness of close air is the amount in air.

of oxidizable organic matter it contains; still another, and
a most valuable one, is the number of micro-organisms,

especially of bacteria. The micro-organisms may be de

termined by Hesse s method of slowly passing a given
volume of the air to be examined through a tube coated

inside with beef jelly ;
the germs are deposited on the

nutrient jelly and each becomes in a few days the centre

of a very visible colony. In outside air the number of

micro-organisms, as tested in this way, varies greatly : it

XXIY. 21
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is often less than 1 per litre (61 cubic inches); in well-

ventilated rooms it ranges from 1 to 20
;
in close school

rooms as many as 600 per litre have been found. The
elaborate researches of Carnelley, Haldane, and Anderson 1

on the air of dwellings and schools illustrate well the value

of this test. One of the uses to which they have put it

has been to compare schools known to be well ventilated

(by mechanical means) with schools ventilated at hap
hazard or not ventilated at all. A large number of trials

were made in each case
;

in t&quot;he mechanically ventilated

schoolrooms the average number of micro-organisms was
17 per litre, and in the others 152. Results of great in

terest were obtained by the experiment of stopping the me
chanical ventilators for a few hours or days. Tested by
the proportion of carbonic acid, the air of course became

very bad
;
tested by the number of micro-organisms, it

remained comparatively pure, the number being, in fact,

scarcely greater than when ventilation was going on, and
far less than the average in &quot;

naturally ventilated
&quot;

schools.

This proves in a striking way the advantage of systematic
ventilation. The bad effect of a foul stagnant atmosphere
is cumulative. An habitually close room acts as a nursery
of micro-organisms, which a casual flushing with fresh air

will not remove
;
an habitually well-ventilated room is kept

in great measure clear of these dangerous inmates, and its

atmosphere may be occasionally overtaxed without causing
the number of them to be seriously increased, (j. A. E.)

VENTNOR, a watering-place in the south-east of the

Isle of Wight, is finely situated in the Undercliff district,

at the foot of St Boniface Down (784 feet), 12 miles south-

south-west of Ryde and 10 south-south-east of Newport,
with both of which there is communication by coach as

well as by rail. The town is finely and picturesquely built

on a succession of terraces sloping towards the sea, and
from its sheltered situation, equable temperature, and com

paratively dry atmosphere is regarded as one of the best

resorts in England for consumptive invalids. About fifty

years ago it was only a small fishing hamlet
;
now it ex

tends along the shore for a distance of about 2 miles, in

cluding Bonchurch to the east. It possesses assembly
rooms and a literary and scientific institution. An espla
nade was constructed in 1848, and a pier (645 feet in

length) in 1872, which was greatly improved in 1887.

There are extensive recreation grounds. The churches

are all modern and without special architectural features.

The church of St Boniface at Bonchurch is perhaps the

oldest in the island. Among the benevolent and charit

able institutions are the royal national hospital for con

sumptives (begun in 1869), the seaside home of the London

city mission, the St Catherine s home for consumptives,
and the convalescent home of the Royal Hants Hospital.
An Act for establishing a market was passed in 1844.

The town is governed by a board of eighteen members,
established in 1858. The population of the urban sanitary
district (area 215 acres) was 4841 in 1871 and 5504 in

1881
;
but there is a considerable population outside the

district.

VENUE (from Lat. vicenetum) denotes in English law

the place from which a jury must be brought for the trial

of a case. The word occurs early in constitutional docu

ments, for it was for a long time one of the essentials of

trial by jury that the jury should belong to the neighbour
hood in which the cause of action arose or the alleged crime

was committed (see JURY). The phrase duodecim legates
homines de viceneto or its equivalent is found in the Con
stitutions of Clarendon (1164), the Assize of the Forest

(1184), and in Glanvill. In civil matters venue became
after a time divided into local and transitory, the former

where the cause of action could only have arisen in a

^~Phil. Trans., 1887, vol. clxxviii. B, p. 61.

particular county, such as trespass to land, the latter where
it might have arisen in any county, such as debt. In the
latter case the plaintiff might lay the venue where he

pleased, subject to the power of the court or a judge to

change it. The law on the subject is now only of anti

quarian interest (unless, perhaps, in certain actions on

penal statutes), for it is enacted by the Rules of the

Supreme Court, 1883 (Ord. xxxvi. r. 1), that there shall

be no local venue for the trial of any action, except where
otherwise provided by statute. The plaintiff may name
his place of trial

;
where no place of trial is named the

place is to be the county of Middlesex. The court or a

judge has discretion to alter the place of trial. In criminal

practice venue is still of importance, though not as much
so as formerly since the large powers of amendment of

indictments given by recent legislation. The venue is

named in the margin of an indictment in this form,
&quot;Middlesex to wit.&quot; By 14 and 15 Viet. c. 100 it is un

necessary to state any venue in the body of an indictment,
and no indictment is to be held bad for want of a proper
perfect venue.
Numerous Acts provide for, inter alia, the laying of the venue

in the case of offences committed partly in one county and partly
in another, or on the high seas, or abroad, and of special offences,
such as those under the Post Office, Merchant Shipping, Slave

Trade, and Foreign Enlistment Acts. The place of trial may be

changed by the Queen s Bench Division, chiefly where it is rendered

probable that a fair trial could not be had in the county of the
venue.

In Scotch law venue is not used as a technical term ; but there
are statutory provisions for changing the place of trial in both civil

and criminal cases.

In the United States venue may generally be changed by the
courts

;
but in some States it is provided by their constitutions

that provision for change of venue is to be made by the legislature.
In other States the passing of local or special laws for change of

venue is forbidden.

VENUS. See APHRODITE.

VERA, AUGUSTO (1817-1885), the chief representative
of Hegelianism in Italian philosophy, was born at Amelia
in the province of Perugia on 4th May 1817. He com

pleted his education in Paris, and, after teaching classics

for some years in Switzerland, was appointed professor of

philosophy in connexion with the university of France.

Attaching himself to Hegel s system with the enthusiasm

of a disciple, Vera (who wrote fluently both in French
and English as well as in Italian) became widely influen

tial in spreading a knowledge of the Hegelian doctrine.

Without any marked originality, his writings are distin

guished by the lucidity of their exposition, and by their

genuine philosophic spirit. Among his numerous works

may be mentioned Introduction a la Philosophic dHegel
(1853, 2d ed. 1864); Probleme de la Certitude (1861);
Melanges Philosophiques (1862) ;

Essais de Philosophic

Hegelienne (1864); Strauss, VAncienne et la Nouvelle Foi

(1873), an attack upon Strauss s last
&quot;

confession,&quot; written

from the standpoint of an orthodox Hegelian ;
and a com

prehensive work in Italian, II Problema dell Assoluto, be

longing to his later years. His English works are an

Inquiry into Speculative and Experimental Science (1856),
more recently an Introduction to Speculative Logic and

Philosophy, and a translation of Bretschneider s History

of Religion and of the Christian Church. Vera also trans

lated a number of Hegel s works into French, with intro

ductions and commentaries, including the Logic, the

Philosophy of Nature, the Philosophy of Spirit, and the

Philosophy of Religion. In 1860 Vera returned to Italy,

where he was made professor of philosophy in the royal

academy of Milan. In the following year he was trans

ferred to Naples as professor of philosophy in the university
there. His Prolusioni alia Storia della Filosojia and

Lezioni sulla Filosofia della Storia connect themselves with

the work of his chair, which was specially devoted to the
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history of philosophy and the philosophy of history. He
held this post till his death, which took place at Naples
in the autumn of 1885.
A Life of Yera, in two volumes, has been published by Signer

Mariano, a friend and follower.

YERA CRUZ, a fortified town and seaport of Mexico,

formerly capital of the state of Vera Cruz, is situated in 19

11 50&quot; N. lat. and 96 20 W. long., at the south-west corner

of the Gulf of Mexico, on a low and exposed seaboard,

partly sandy partly marshy, where the true yellow fever is

endemic, prevailing throughout the summer and occasion

ally breaking out even in winter. 1 The town, which in

1884 had a population of 16,840, is distant 263 miles by
rail from Mexico and 60 from Jalapa, the summer residence

of the upper classes. It has few buildings of interest,

except a superb cathedral decorated in the Moorish style.

Most of the streets, which are laid out at right angles,

are paved with cobble-stones and have a kennel or open

gutter in the middle. A characteristic feature of the place
are the turkey-buzzards, who do the scavangering, and

are consequently protected by law. The open roadstead,

although partly protected by the neighbouring islets of

Los Sacrificios and San Juan de Ulloa, is greatly exposed
to the fierce &quot;nortes&quot; (northers), which sweep over the

Gulf at intervals from October to March. A French com

pany, which contracted with the Mexican Government to

form a harbour by constructing a breakwater between the

islands, has lately suspended operations. Vera Cruz is,

however, the largest seaport in the republic. In 1886 over

one-half of the exports of Mexico (3,002,000 altogether)
were shipped from this place (1,625,000 to Great Britain).

Of these exports 2,180,000 represented the precious

metals, the other chief items being coffee (207,000), hides

and skins (99,000), mineral ores (84,000), tobacco

(68,000), broom root (25,000), and sugar (12,000).
In the same year the imports amounted to 1,941,000

(498,000 from Great Britain), and 487 vessels of 295,000
tons cleared from Vera Cruz. In 1887 the exports from

Vera Cruz amounted to 1,047,000 (coffee 407,000 and

minerals 208,000), and the imports to 2,159,000.
The present town of Villa Rica de Vera Cruz

(&quot;
Rich City of the

True Cross&quot;), which lies several miles south of the original town
founded by Cortes in 1520, was built by the viceroy Monterey at

the end of the 16th century, and received the title and privileges
of a city from Philip III. in 1615.

The state of Vera Cruz has a seaboard of 450 miles on the Gulf

of Mexico, with a mean breadth of 55 miles. Its area is 24,700

square miles, and its total population was 640,000 in 1887, nearly
all native Mexicans.

VERATRUM. The Greek physicians were acquainted
with a poisonous herb which they called white hellebore,

and which has been supposed to represent the existing

Vemtrum. Be this as it may, in modern times the name
has been applied to a genus of herbaceous plants closely al

lied in their structure to Colckicum, but differing greatly
in general appearance. Veratrum is a tall-growing herb,

having a fibrous root-stock, an erect stem, with numerous

broad, plicated leaves, placed alternately, and terminal

much-branched clusters of greenish or purplish polygam
ous flowers. Each perfect flower consists of six regular

segments, as many stamens, whose anthers open outwardly,
and a three-celled superior ovary; this last ripens into a

three-celled, many-seeded capsule. The genus is included

in the order Melantkacex, otherwise called Colchicaceaz, and

comprises a small number of species, natives of the tem

perate regions of the northern hemisphere, generally

growing in pastures or woods. Some, and presumably

all, contain a violently poisonous alkaloid called veratrin
;

1 &quot; The character and extent of yellow fever at Vera Cruz has been

very much exaggerated by interested parties by those established in

the port, who do not wish competition on the part of intending settlers,

and by those interested in the trade from Vera Cruz to El Paso in

the noVtli of the republic&quot; (H. Baker, Cons. Rep., 1886, p. 2).

but, given in small doses and under careful supervision,
some of the preparations yielded by Veratrum are valu

able medicinal agents, their effect being to lower the pulse
and the heat of the body. Sabadilla seeds also furnish a

drug once in more frequent use than at present. V. album
and V. viride are commonly grown in gardens as orna

mental perennials, but their poisonous qualities should be

kept in mind, particularly as they bear a considerable re

semblance in foliage to the harmless Gentiana lutea.

VERBENA. The vervain genus gives its name to the

natural order
( Verbenacex} of which it is a member. The

species are herbaceous or somewhat shrubby, erect or

procumbent, with opposite or whorled leaves, generally

deeply cut. The sessile flowers originate in the axils of

bracts, and are aggregated into close spikes. Each flower

has a tubular, ribbed calyx, a more or less irregular tubular

two-lipped corolla, with two or four (didynamous) stamens

springing from the centre of the corolla tube. The anthers

are two-celled, with or without a gland-like appendage at

the apex. The ovary is entire or four-lobed, and always

four-celled, with a single ovule in each cell
;
the two styles

are free at the apex only, being elsewhere undivided.

The fruit consists of four hard nuts within the persistent

calyx. There are about eighty species known, mostly
natives of tropical and subtropical America. V. officinalis,

according to Bentham, is also widely dispersed in the

temperate and warmer regions of the eastern hemisphere.
V. bonariensis occurs in Africa and in Asia, while V. supina
is indigenous only in the Mediterranean and Canarian

regions. The vervein or vervain, V. officinalis, a common
wild plant on limestone soils in England, was the object
of much superstitious veneration on the part of our pagan
ancestors, who attributed marvellous properties to it, pro
vided it were gathered in a particular manner and with

much complex ceremonial. The plant is now but lightly

esteemed, and its medicinal virtues, if it have any, are

entirely ignored. The garden verbenas, once so popular
for

&quot;

bedding out,&quot;
are derivatives from various South-

American species, such as V, teucrioidef:, a native of

southern Brazil, and V. chamsedrifolia from Uruguay.
The range of colours extends from pure white to rose-

coloured, carmine, violet, and purple. Striped forms also

are cultivated
;
but of late years the cultivation of these

beautiful flowers has been partially abandoned, owing to

the prevalence of some ill-understood disease, probably of

fungous origin, which has debilitated the plants. The

lemon-scented verbena of gardens, so much valued for the

fragrance of its leaves, was once referred to this genus
under the name V. triphylla, subsequently called Aloysia,

but now referred by Bentham to the genus Lippia ;
it

differs from Verbena amongst other matters in having

two, not four, nuts to the fruit.

VERCELLI, a town of Italy, in the province of Novara,
lies 14 miles to the south-west of that town, on the river

Sesia (here crossed by a bridge), at its junction with the

Canterana. The walls by which Yercelli was formerly

surrounded have been demolished, and their place is now

occupied by boulevards, from which a fine view of the Alps

(especially the Monte Rosa group) is obtained. The streets

are for the most part tortuous and narrow
;
there is a large

market-place (Piazza Cavour) with a statue of Cavour

(1861). The cathedral is a large building dating from

the 16th century; its library contains a number of rare

ancient MSS., especially the Codex Vercellensis, one of the

most important MSS. of the old Latin version of the

Gospels, written in the 4th century by Eusebius, bishop

of Vercelli. The churches of St Andrew (a Romano-

Gothic building dating from 1219-24), St Paul, St

Catherine, and St Christopher possess valuable examples
of the work of Gaudenzio Ferrari, one of the principal
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ornaments of the Vercelli school of painting, which flour

ished in the 15th and 16th centuries, and to which belonged

also Giovenoni, Defendente Ferrari, Lanini, and, one

may almost add, Bazzi, who was a native of the town. Of

the two hospitals of Vercelli one has a museum and bota

nical gardens ;
the town also has a lyceum, a gymnasium,

a technical school, and a seminary. The leading industry

is silk-spinning; and there is an active trade in the products
of the surrounding district (silk, hemp, flax, and rice).

The population in 1881 was 20,165 (commune, 21,169).
Verccllsc was originally the chief city of the Libici, and afterwards

became a Roman municipium. In the neighbourhood (near Rotto

on the Sesia) are the Raudii Campi where Hannibal won his first

victory on Italian soil (218 B.C.), and where in 101 B.C. Marius and

Catulus routed the Cimbri. From about 1228 till 1372 Vercelli

was the seat of a university (see UNIVERSITIES).

VERB ISLANDS, CAPE. See CAPE VERB ISLANDS.

VERDUN, a town of France, chef-lieu of an arrondisse-

ment in the department of Meuse, an episcopal see, and

a first-class fortress, is situated on the Meuse, 174 miles

cast-north-east of Paris by the railway to Metz, at the

junction of the line from Lerouville to Sedan by the

Meuse. The enceinte is pierced by four gates; that to

the north-east consists of two crenellated towers, and is

an interesting specimen of the military architecture of the

15th century. On the left bank of the river is the

citadel, on the site of the old abbey of St Vannes (10th

century), the remaining buildings of which are used as

barracks. On all sides the approaches to the place are

guarded by an important line of defensive works, including

five redoubts and six forts. From afar can be seen the

square towers of the cathedral, the exterior of which still

recalls the original building of the llth century. It was

burnt in 1047, and reconsecrated in 1147 by Pope

Eugenius III. Some interesting buttresses of the 12th

century and a crypt of the llth are worthy of notice.

The three naves of the interior have Gothic vaults, sepa
rated by modern arches. The town -hall (17th century)
contains a library (22,500 volumes) and a museum of art,

archaeology, and natural history. One of the public squares
has a statue of General Chevert, a native of Verdun. The
town is famous for its confectionery, sugar-plums, and

liqueurs. In 1881 the population was 15,682 (commune
16,053), and in 1886 17,282 (commune 17,755).
Verdun (Vcrodunum), an important town at the time of the

Roman conquest, was made a part of Belgica Priina. It was de

stroyed during the period of the barbarian invasions, and did not

recover till towards the end of the 5th century. Clovis seized the

town in 502, and it afterwards belonged to the kingdom of Austrasia.

In 843 the famous treaty was signed here by the sons of Louis the

Pious (see FRANCE, vol. ix. p. 534, and GERMANY, vol. x. p. 480).

In the 10th century Verdun was definitively conquered by Germany
and put under the temporal authority of its bishops. In the 1 1th

century the burghers of the now free and imperial town began a

struggle with their bishops, which ended in their obtaining cer

tain rights in the 12th century. In 1553 Henry II. of France

took possession of Verdun, which finally became French by the

treaty of Westphalia. In 1792, after some hours of bombardment,
the citizens opened their gates to the Prussians, a weakness which
the Revolutionary Government punished by the execution of some

young girls who had offered flowers to the king of Prussia. In

1870 the Prussians, unable to seize the town by a coup de main,
invested and bombarded it three different times, till it capitulated
in the beginning of November.

VERGILIUS. See VIRGIL.

VERGNIAUD, PIERRE VICTURNIEN (1753-1793),
French orator and Revolutionist, was born on 31st May
1753 at Limoges. He was the son of a merchant of that

town, who lost the greater part of his means by specula
tion. The boy was early sent to the college of the Jesuit:

at Limoges, and soon achieved distinction. Turgot was
then interidant of Limousin. In his presence young
Vergniaud on one occasion recited some verses of his own

composition. Turgot was struck with the talent they

displayed, and by virtue of his patronage Ar
ergniaud,

having gone to Paris, was admitted to the College of

Plessis. It is impossible to read the speeches of Vergniaud
without being convinced of the solidity of his education,
and in particular of the wide range of his knowledge of

the classics, and of his acquaintance familiar and sym
pathetic with ancient philosophy and history.

Duputy, president of the parlement of Bordeaux, with

whom Vergniaud became acquainted, conceived the greatest

admiration and affection for him and appointed him his

secretary. Vergniaud was thereafter called to the bar

(1782). The influence of Duputy gained for him the

beginnings of a practice ;
but Vergniaud, though capable

of extraordinary efforts, too often relapsed into reverie,

and was indisposed for study and sustained exertion, even

in a cause which he approved. This weakness appears

equally in his political and in his professional life : he

would refuse practice if his purse were moderately well

filled
;
he would sit for weeks in the assembly in listless-

ness and silence, while the policy he had shaped was being

gradually undermined, and then rise, brilliant as ever, but

too late to avert the calamities which he foresaw. In

1789 Vergniaud was elected a member of the general
council of the department of the Gironde. Being deeply
stirred by the best ideas of the Revolutionary epoch, he

found a more congenial sphere for the display of his great

powers in his new position. About this period he was

charged with the defence of a member of the national

guard of Brives, which was accused of provoking disorders

in the department of La Correze. Abandoning all reserve,

Vergniaud delivered one of the great orations of his life,

depicting the misfortunes of the peasantry in language of

such combined dignity, pathos, and power that his fame

as an orator spread far and wide.

By the self-denying ordinance of the constituent assembly
France was deprived of the whole talent and experience of

its members in that new body the legislative assembly
for which they were declared ineligible ;

and the election

of new men was proceeded with. Vergniaud was chosen a

representative of the Gironde in August 1791, and he forth

with proceeded to Paris. The legislative assembly met on

1st October. For a time, according to his habit, he re

frained from speaking ;
but on 25th October he ascended

the tribune, and he had not spoken long before the whole

assembly felt that a new power had arisen which might
control even the destinies of France. This judgment was

re-echoed outside, and he was almost immediately elected

president of the assembly for the usual brief term. Be

tween the outbreak of the Revolution and his election to

the legislative assembly the political views of Vergniaud
had undergone a decided change. At first he had lauded

a constitutional monarchy ;
but the flight of Louis filled

him with distrust of the sovereign, and his views in favour

of a republic were rapidly developed. The sentiments and

passions which his eloquence aroused were, however, watch

fully utilized by a more extreme party. It happened
thus even with his first assembly speech, on the emigres.

His proposal was mainly that a treble annual contribution

should be levied on their property ;
but the assembly con

fiscated their goods and decreed their deaths. One great

blot on his reputation is that step by step he was led on

to palliate violence and crime, to the excesses of which

his eyes were only opened by the massacres of September,
and which ultimately overwhelmed the party of Girondists

which he led. The disgrace to his name is indelible that

on 19th March 1792, when the perpetrators of the mas

sacre of Avignon had been introduced to the assembly by
Collot d Herbois, Vergniaud spoke indulgently of their

crimes and lent the authority of his voice to their amnesty.
In language, sometimes turgid, but nearly always of pure
and powerful eloquence, he worked at the theme of the
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emigres, as it developed into that of the counter-revolution
;

and in his occasional appearances in the tribune, as well

as in the project of an address to the French people which
he presented to the assembly on 27th December 1791, he

shook the heart of France, and, especially by his call to

arms on 18th January, shaped the policy which culmi

nated in the declaration of war against the king of Bohemia
and Hungary on 20th April. This policy in foreign affairs,

which he pursued through the winter and spring of

1791-92, he combined with another, that of fanning the

suspicions of the people against the monarchy, which he
identified with the counter-revolution, and of forcing on
a change of ministry. On 10th March Vergniaud delivered

a powerful oration in which he denounced the intrigues of

the court and uttered his famous apostrophe to the

Tuileries : &quot;In ancient times fear and terror have often

issued from that famous palace, let them re-enter it to-day
in the name of the law !

&quot; The speech overthrew De
Lessart, whose accusation was decreed

;
and Roland, the

nominee of the Girondists, entered the ministry. By the

month of June the opposition of Vergniaud (whose voice

still commanded the country) to the king rose to fever

heat. On 29th May Vergniaud went so far as to support
the disbanding of the king s guard. But he appears to

have been unaware of the extent of the feelings of animo

sity which he had done much to arouse in the people,

probably because he was wholly unconnected with the

practices of the party of the Mountain as the instigators
of actual violence. This party used Vergniaud, whose

lofty and serene ideas they applauded and travestied in

action. Then came the riot of the 20th of June and the

invasion of the Tuileries. He rushed among the crowd,
but was powerless to quell the tumult. Continuing for

yet a little longer his course of feverous, almost frenzied,

opposition to the throne, on 3rd July he electrified France

by his bold denunciation of the king, not only as a hypo
crite and a despot, but as a base traitor to the constitution.

His speeches breathe the very spirit of the storm, and they
were perhaps the greatest single factor in the development
of the events of the time. On the 10th of August the

Tuileries was stormed, and the royal family took refuge
in the assembly. Vergniaud presided. To the request of

the king for protection he replied in dignified and respectful

language. An extraordinary commission was appointed :

Vergniaud wrote and read its recommendations that a

national convention be formed, the king be provisionally

suspended from office, a governor appointed for his son,
and the royal family be consigned to the Luxembourg.
Hardly had the great orator attained the object of his

aim, the overthrow of Louis as a sovereign, when he
became conscious of the awful forces by which he was

surrounded, and his eyes were opened to the infamy of

their regime.
The terrible revelation silenced him for a time. But

the massacres of September again unchained his eloquence.
He denounced the massacres their inception, their horror,
and the future to which they pointed in language so vivid

and powerful that it raised for a time the spirits of the

Girondists, while on the other hand it aroused the fatal

opposition of Robespierre and of his followers within and
without the convention.

The questions whether Louis XVI. was to be judged, and
if so by whom, were the subject of protracted debate in

the convention. They were of absorbing interest to Paris,
to France, and to Europe ;

and upon them the Girondist
leader at last, on 31st December 1792, broke silence,

delivering one of his greatest orations, probably one of the

greatest combinations of sound reasoning, sagacity, and

eloquence which has ever been displayed in the annals of

French politics. He pronounced in favour of an appeal to

the people. He pictured the consequences of that temper of

vengeance which animated the Parisian mob, and was fatally

controlling the policy of the convention, and the prostra
tion which would ensue to France after even a successful

struggle with a European coalition, which would spring-

up after the murder of the king. The great effort failed ;

and four days afterwards something happened which still

further endangered Vergniaud and his whole party.
This was the discovery of a note signed by him along with
Gaudet and Gensonne and presented to the king two or

three weeks before the 10th of August. It contained

nothing but sound and patriotic suggestions ;
but it was

greedily seized upon by the enemies of the Gironde as

evidence of treason. On 16th January 1793 the vote began
to be taken in the convention upon the punishment of the

king. Vergniaud voted early, and voted for death. The
action of the great Girondist was and will always remain
inscrutable

;
but it was followed by a similar verdict from

nearly the whole party which he led. On the 17th Ver

gniaud presided at the convention and it fell to him,

labouring under the most painful excitement, to announce
the fatal result of the voting. Then for many weeks he

sank, exhausted, into silence.

When the institution of a revolutionary tribunal was

proposed by the Robespierrists, Vergniaud vehemently
opposed the project, denouncing the tribunal as a more
awful inquisition than that of Venice, and avowing that

his party would all die rather than consent to it. Their
death by stratagem had already been planned, and on 10th
March they had to go into hiding. On the 13th Vergniaud
boldly exposed the conspiracy in the convention, taking
occasion to discuss the profanation by the extremists of

the name of liberty, and distinguishing between a true and

spurious equality, employing with reference to the latter

his famous simile of the bed of Procrustes. The antagonism
caused by such an attitude had reached a significant point
when on 10th April Robespierre himself laid his accusa

tion before the convention. He fastened especially upon
Vergniaud s letter to the king and his support of the

appeal to the people as a proof that he was a moderate in

its then despised sense. Vergniaud made a brilliant

extemporaneous reply, and the attack for the moment
failed. But now, night after night, Vergniaud and his

colleagues found themselves obliged to change their abode,
to avoid assassination, a price being even put upon their

heads. Still with unfaltering courage they continued

their resistance to the dominant faction, till on the 2d of

June 1793 things came to a head. The convention was
surrounded with an armed mob, who clamoured for the

&quot;twenty- two.&quot; In the midst of this it was forced to

continue its deliberations. The decree of accusation was

voted, and the Girondists were proscribed.

Vergniaud was offered a safe retreat. He accepted it

only for a day, and then returned to his own dwelling.
He was kept under surveillance there for nearly a month,
and in the early days of July was imprisoned in La Force.

He carried poison with him, but never used it. His tender

affection for his relatives abundantly appears from his

correspondence, along with his profound attachment to

the great ideas of the Revolution, and his noble love of

country. On one of the walls of the Carmelite convent,
to which for a short time the prisoners were removed,

Vergniaud wrote in letters of blood &quot; Potius mori quam
foedari.&quot; Early in October the convention brought forward

its indictment of the twenty-two Girondists. They were

sent for trial to the Revolutionary tribunal, before which

they appeared on the 27th of October. The procedure was

a travesty of justice. Conscious of innocence, but certain

of death, Vergniaud preserved silence, and his example
was largely followed by his companions. By the end of
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the fourth day of trial it became evident that the demean

our of the prisoners was touching the hearts of the people
and making them relent. Then suddenly came the order

from the alarmed committee of safety to bring the pro

ceedings to an end. Gensonne demanded to be heard in

defence of the prisoners. This was refused
;
a verdict of

guilty followed, and a sentence of death. Valaze stabbed

himself to the heart and fell dead among his comrades.

They were conducted to the conciergerie, which they
entered singing the Marseillaise. Early on the following

morning, 31st October 1793, they were conveyed to the

scaffold, again singing on the way the national chant, and

keeping up the strain till one by one they were guillotined.

Yergniaud was executed last. (T. s.)

VERKHNE-URALSK, a district-town of Orenburg,

Russia, at the eastern base of the Ural Mountains and on

the upper Ural river, 380 miles north-east of Orenburg,
is rapidly becoming an important centre of trade with the

Bashkirs and Kirghiz in honey, wax, wool, hides, horses,

and sheep. The population (10,354 in 1882) has doubled

within the last twenty-five years.

VERMIGLI, PIETEO MARTIRE (1500-1562), commonly
known as PETER MARTYR, a Reforming theologian of the

1 6th century, came of a good Tuscan family, and was born

at Florence on 8th September 1500. In 1516 he entered

the house of the Augustinian canons regular at Fiesole,

and from 1519 onwards studied at Padua, where he heard

lectures on the Aristotelian philosophy and taught himself

some Greek. In his twenty-sixth year he was sent out as

a preacher, in which capacity he visited various Italian

cities, among them Bologna, where a Jewish physician

gave him lessons in Hebrew. While prior of St Peter ad

Aram in Naples he was introduced to Juan de Valdes s

circle, and also became intimate with Bernardino Ochino.

At Lucca, whither he had gone to be prior of San Frediano,
the &quot;

evangelical
&quot;

tone of his preaching attracted the atten

tion of the Inquisition, and he was compelled to quit Italy

(1542). After short halts at Zurich and Basel he settled

in Strasburg as professor of Old Testament exegesis, and
in 1547 he removed to England, mainly at Cranmer s in

stance. During the next six years he taught exegesis as

a professor in Oxford, conducted public disputations, took

part in the adjustment of the Book of Common Prayer,
and was generally active in the theological discussions of

the time. The accession of Queen Mary in 1553 obliged
him to leave England, and he resumed his former duties at

Stra^ uurg. From 1555 till his death in the autumn of

1562 he taught in Zurich. He took a prominent part in

the abortive conference of Poissy in 1561.

His Oxford lectures on 1st Corinthians were published at Zurich in

1551 and those on the Romans in 1558. In 1559 appeared his Dc-

fcnsio doctrinse veteris et apostolicsz de S. Eucliaristise sacramtnto, and
also his Defensio ad R. Smythsei duos libellos de coslibatu sacerdo-

tum et votis monasticis. The Dialogic de utraque Christi natura
dates from 1561

;
and after his death a number of his commentaries

on books of the Old Testament were published by his friends. In

1575 Robert Masson, a French preacher in London, published a folio

volume of loci communes from Martyr s writings, digested according
to the method of Calvin s theological system. This is a work of

great value to students of the Reformation theology. A number
of interesting letters by Martyr to prominent theologians are also

extant.

Sec Schlosser s Leben des Th. lieza u. des P. M. Vermigli (Heidelberg, 1807) and
C. Schmid s Leben der Vateru. Begriinder der reformirten Kirche, vol. vii. (Elber-
feld, 1858).

VERMILION is a brilliant scarlet pigment composed
of the sulphide of mercury, HgS. To a small extent it

is obtained direct from pure and bright-coloured portions
of the native ore CINNABAR (q.v.) ;

but it is chiefly an
artificial preparation. The process of manufacture, as

conducted principally in Holland, consists in making an
intimate mixture of mercury with about one-sixth of its

weight of sulphur, and these under the influence of a

gentle heat combine to form the black sulphide of mercury
called sethiop s mineral. In successive portions pieces of

this compound are thrown into tall earthen pots the lower

parts of which are kept at a red heat, and the mass sublimes,

depositing a coating of artificial cinnabar on the iron covers

and over the upper part of the pots themselves. At the

end of the subliming process, the pots are broken, the de

posit of cinnabar is scraped off, ground in a mill, levigated,

and when dry it is ready for use as vermilion. The pig
ment is also prepared by the wet method (see MERCURY,
vol. xvi. p. 34), and it is said that Chinese vermilion owes

its superiority to being made in this way. In addition to

its brilliance, vermilion is a pigment of great intensity and

durability, remaining unaffected by acid fumes. Being

costly, it is much subject to adulteration
;
but the fraudu

lent additions may easily be detected by volatilization,

which in the case of pure vermilion leaves no residue.

For antimony vermilion, see PIGMENTS, vol. xix. p. 87.

VERMONT, one of the New England States of the Plate V.

American Union, lies between 42 44 and 45 43&quot; N.

lat. and 71 38 and 73 25 W. long. It is bounded on

the N. by the Canadian province of Quebec, on the E. by
New Hampshire, from which it is separated by the Con
necticut river, on the S. by Massachusetts, and on the W.

by New York, from which it is separated for more than

100 miles by Lake Champlain. The Canadian boundary
is 90 miles long ;

but from this the width of Vermont con

tinually grows less towards the southern border, where it

is 41 miles. The length is 158 miles. The boundary be

tween Vermont and New York passes through the western

side of Lake Champlain, so that three-fourths of the lake

and most of its islands belong to the former. The area of

the State is 10,212 square miles.

The surface is greatly diversified, so that the scenery is Physical

everywhere attractive and often grand. The Green Moun- features.

tains, following a south-westerly trend, divide the State

into nearly equal portions. Near Canada there are two

ranges, the western being the larger ;
but near the forty-

fourth parallel they unite and continue through western

New England as a single range. The highest mountain is

Mansfield (4430 feet), and there are five others over 4000

feet and twelve over 3500 feet. Except upon the loftiest

summits, the whole range is densely covered with forests

of spruce (Abies nigra), mingled with which are other ever

green and deciduous trees. 1 Many of the streams flowing
west unite to form five rivers which enter Lake Champlain.
Eleven smaller rivers flow into the Connecticut, which

drains about one-third of the area of Vermont. Three

streams run north and enter Lake Memphremagog, about

one-fifth of which is within the State, and two flow south

to join the Hudson river. Most of the larger streams pass

through wide, fertile valleys. Small lakes and ponds are

abundant.

The rocks of Vermont are largely metamorphic. Their Geology,

age has long been disputed among geologists ;
it appears

now, however, to be clearly established that most of them
are Palaeozoic, although there are a few small areas which

may prove to be Archaean. Along Lake Champlain there

are many outcrops of unaltered fossiliferous strata, which,
from the Lower Cambrian through the Hudson River or

Cincinnati formations, lie in a regular conformable series,

and upon these rest Quaternary deposits. The strata have

a northerly strike and a dip 5-90 E. They form frequent
headlands and cliffs upon the shore of Lake Champlain,
where they can be most easily studied. The Cambrian

beds, nowhere more than a few miles broad, extend from

Canada southwards for about 90 miles, having a total thick

ness of probably not less than 10,000 feet. They consist

of limestone, sandstone, shale, slate, quartzite, and conglo-
1 Hence the old French name Verd Mont.
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merate. The limestone is often arenaceous and dolomitic,

sometimes magnesian. There are great masses of reddish,

silicious limestone, the Red Sandrock of geologists, which,

often destitute of fossils, contains here and there species

of Ptychoparia, Olenellus, Orthisina, Obolus, Salterella, &c.

Included in these beds are thick layers of a beautifully

mottled red and white dolomite, the &quot;Winooski marble,&quot;

long used for architectural purposes. Similar fossils occur

in the &quot;Georgia
shales&quot; and elsewhere. Above the Cambrian

are small patches of Calciferous and Quebec, then larger

areas of Chazy, Trenton, Utica, ajid Hudson River. In

the Chazy and Trenton there are extensive quarries upon
Isle la Motte, and these formations are finely exhibited

in many localities near the lake. The rocks are mostly
limestones and shales of a black or dark grey colour, and

frequently afford Silurian fossils in great abundance.

Within a few miles of Lake Champlain the sedimentary
rocks are replaced by schists, quartzites, and other meta-

morphic rocks, which continue beyond the mountains to

Connecticut river. In the southern part of Vermont there

are Lower Helderberg strata, and in the northern, about

Lake Memphremagog, Upper Helderberg. These occupy
but limited areas and are unconformable with the under

lying rocks. Rev. A. Wing determined the age of the

great marble beds of Rutland county to be mostly, if not

wholly, of the Chazy epoch. He then extended his obser

vations to the rocks of the Green Mountain mass; and by
means of the results thus gained, as well as by his own

long-continued independent researches, Prof. J. D. Dana
seems to have substantially settled the age of the rocks

which compose the mountains as Lower Silurian, and shown
that the uplift ending in the range took place after the close

of the Hudson River and before the Helderberg period. In

the Champlain valley the rocks are traversed by dykes of

trap and porphyry, which in some instances have spread
over the strata. In the Utica and Hudson River shales

there is most beautiful veining : innumerable seams of

white calcite, from the finest line to several inches in

width, cross and recross the black strata in every direction.

In a narrow strip from Canada to Bennington there are

Tertiary beds, which are well seen at Brandon. In this

formation there are great masses of lignite, containing
fossil fruits, also bog iron, manganese, kaolin, and vari

ously and often brightly coloured clays. The entire sur

face of Vermont shows the effects of glaciation. Some of

the Silurian ledges are striated and polished most beauti

fully. Drift, boulders, sands, clays occur everywhere ;

every stream is bordered by terraces
;
remains of mam

moth, mastodon, beluga, are found in the drift deposits,
as well as Mya, Saxicava, Mytilus, and other marine
MolluKca. Sea-beaches over 2000 feet and terraces over

1000 feet above the present sea-level testify to movements
of the surface. From the early Cambrian to the late

Quaternary epoch Lake Champlain was an arm of the sea,

and for a portion of this time it was connected with the

ocean at each end, so that a current flowed from what is

now New York Bay to St Lawrence Gulf, converting New
England into an island.

Minerals. Ores of copper, silver, lead, gold, manganese, and iron occur
;

but, although numerous attempts at mining have been made, very
few have continued or ever been profitable. A large amount of copper
is obtained at the Ely mines, where the ore is chalco-pyrite ;

and
gold has been found in paying quantity in river gravel, and also in

veins, and is still sought in one or two places. The chief mineral
wealth of the State is in its quarries. No other State in the Union
produces so great a variety or quantity of marble. The annual pro
duction is nearly 2,000,000 cubic feet, and is increasing. Roofing
and other slate is obtained in very large quantities and of fine

quality. Most excellent granite is quarried in increasing amount,
and there are large beds of soap-stone, which are worked. Besides
what may be called useful minerals, the State affords a large variety
of species, e.g., rutile, actinolite, talc, serpentine, which are of

interest to the mineralogist. The State has many mineral springs,

some of which have long been places of popular resort. Host of
them are sulphurous, some cha-lybeate, carbonate, or alkaline.

The climate of Vermont, like that of New England generally, is Climate,

subject to extremes and to sudden changes. In summer the tem

perature varies from 65 to 75 Fahr.
,
sometimes rising to 90

;
in

winter it ranges from 18 to 50, sometimes falling to - 10 or rarely
- 20. At Burlington the mean annual temperature is 45. The
climate is milder in the Champlain valley than east of the Green
Mountains. During the winter there is often much snow, which
in the colder parts of the State covers the ground for three months.
The average annual rainfall is 33 inches. The air is clear and pure.
Notwithstanding the changeable climate, the death-rate is low and
the people robust.

Most of the large mammals formerly common, the panther, Fauna,

wolf, lynx, beaver, otter, moose, have either disappeared or are

very rare
; others, as the black bear, red deer, mink, and marten,

are found only in certain localities. More common are the red fox,

raccoon, skunk, porcupine, woodchnck, rabbit, squirrel, and other
smaller species. Birds have changed less ; but the wild turkey,

golden eagle, raven, &c.
,
have become very rare, and the white-

headed eagle, large hawks, owls, herons, bitterns, and the like are

far from common. The lakes are visited at certain seasons by great
numbers of ducks, geese, and other water-fowl. Thrushes, blue

birds, titmice, sparrows, swallows, warblers, vireos, blackbirds,

crows, and woodpeckers are common, as well as many other small

birds. In Lake Champlain and the large streams which flow into

it are found sturgeon, garpike, muskalonge, bass, pike, pickerel,

shad, as well as many smaller species. Trout abound in the moun
tain streams and in some of the ponds. Reptiles and batrachians

are not numerous either in species or individuals.

The flora is of great beauty and of unusual botanical interest. Flora.

Saxifraga Aizoon, Poa laxa, Arcnaria grcenlandica, and other

alpine plants are found on the higher mountains. Lathyms mari-

timus, Hudsonia tomentosa, and other maritime species recall the

time when Lake Champlain was salt. A number of western species
find their eastern limit in the Champlain valley, and a greater
number of Canadian plants have ended their southward migrations
in northern Vermont. Over 1300 species of phanerogams and

higher cryptogams grow wild in the State. About 50 of these are

found nowhere else in New England, and a few nowhere else in the

United States. Ferns grow luxuriantly in many mountain forests

and ravines, where 50 species may be collected, including such very
rare forms as Asplenium viride, Pelliea gracilis, Woodsia glabella
and hyperborea, Aspidium Braunii, &c. Orchids are also abund
ant. Of the 108 families found in the State the most numerous are

the ranunculus, saxifrage, rose, composite, heath, lily, grass, and

sedge. The once prevalent forests are now chiefly confined to the

mountains. There are nearly 100 species of trees and large shrubs
;

the forests and groves consist chiefly of 11 species of oak, 6 of maple,
17 of willow, 6 of birch, 8 of poplar, 3 of elm, 17 of conifers, besides

beech, ash, walnut, butternut, &c. No single species forms so

characteristic a feature of the landscape as the American elm, which
with great variety of form, always elegant and beautiful, grows singly
or in small groups in every meadow and upon many uplands. The

sugar maple is a common and conspicuous tree. (G. H. P.)

The population was estimated in 1777 at 30,000. The first cen- Popula-
sus taken, in 1791, gave 85,425. The different enumerations from tion.

1800 to 1880 inclusive have been as follows : 154,465 ; 217,895 ;

235,966 ; 280,652 ; 291,948 ; 314,120 ; 315,098 ; 330,551 ; 332,286.
The very slight gain in the decades succeeding 1850 is accounted

for by the large emigration from Vermont to the western portions
of the country. Of the total population in 1880 291,327 were

natives and 40,959 foreign -born. Of the latter class British

America furnished the largest contingent, 24,620 ;
Ireland 11,657 ;

other parts of Great Britain 3773. The number of coloured was

1057
;
the excess of males over females 1488. The number gathered

in towns of from 4000 to 12,000 inhabitants was 37,800. The

largest towns are Rutland, 12,149 (in 1886 two new towns were

formed from it) ; Burlington, 11,365 ;
St Albans, 7193 ; Benning

ton, 6333; Brattleboro, 5880
;
St Johnsbury, 5800.

Montpelier,
the capital, has 3219. The average density of population is 36 4

per square mile. The insane numbered 1015 ; idiotic, 803
; blind,

486
; paupers, 1564

;
inmates of prisons and reformatories, 2(51.

The births in 1885 were 6592, or 22 1 per 1000 of population, and

the deaths 5358 (average age as reported, 4T95 years ; percentage
of deaths to population, 1 61). The number of divorces in 1860

was 94, one to every 23 marriages ;
in 1880 the number was 129

(one to 20 marriages); and in 1885 it was 94 (one to 287 marriages).

Agriculture is the chief occupation of the State. The 35, 522 A^ricuJ-

farms make up a total of 4,882,588 acres, of which 3,286,461 are im- ture.

proved land. The western portion of the State contains the finest

tracts of arable land ; the climate as well as the soil of the Champlain

valley is especially adapted to fruit-raising, the surface of the lake

being but 90 feet above sea-level. The average size of farms iir

Vermont is 137 acres
;
the total estimated value of the farms in

1880 was 8109,346,010, and of the total products in 1879 $22,082,656.

Subjoined are the figures relating to the leading crops: wheat,
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337,257 bushels, averaging 16 2S bushels per acre ; oats, 3,742,282

bushels, averaging 37 6 bushels per acre
;
Indian corn, 2,014,271 ;

potatoes, 4,438,172 bushels; hay, 1,051,183 tons. The wool clip

was 2,551,113 Ib
;
and there were 217,033 cows, producing 25,245,826

It) of butter (12,137,980 Ib in 1850) and 6,121,130 Ib of cheese

(8,720,834 in 1850). The value of orchard products amounted to

640,942. Of maple sugar Vermont produces more than any other

State, in 1880 11,261,077 ft, or 30 8 per cent, of the whole pro
duction of the United States, besides 128,091 gallons of molasses.

In 1880 the State possessed 75,215 horses, 283 mules and asses,

18,868 working oxen and 167,204 other cattle (exclusive of milch

cows), 439,870 sheep, and 76,384 pigs. Much attention is given
to the raising of improved stock. The rearing of fine breeds of

sheep for exportation is a lucrative business.

Lake Champlain abounds in fish of various kinds. Great pains
have been taken of late years to stock the numerous ponds and
streams of the State with salmon, trout, carp, and bass. Both fish

and game are protected by stringent laws, and to some extent by
special police supervision.

In 1880 there were 2874 manufacturing and mechanical establish

ments, the average number of operatives 17,540, and the value pro
duced in 1879 was $31,354,366. Eight firms manufactured cotton,
44 woollen goods, 227 flour and grist-mill products, 56 furniture,

77 leather, 95 tin-ware, copper-ware, &c., 35 agricultural tools, and
688 lumber. The State rates as nineteenth in value ($3,258,816)
of lumber products,

while Burlington ranks third in importance
among the lumber markets of the United States. Eighteen marble

([Harries produced a value of $1,340,050 ;
there are also granite and

slate quarries, 61 quarries in all, with a total production in 1879
of $1,752,333.

Burlington is the only port of entry. The State has 9 steam
vessels aggregating 2380 tons, 12 sailing vessels, and 14 unrigged
vessels, the total tonnage being 4594. The imports for the year

ending 31st December 1887 were $5,959,813 and the exports
1,433,564 ;

the value of the pine, spruce, and hemlock lumber im

ported was $1,084,599. Most of this foreign trade is carried on
with Canada.

Railroad construction was begun in 1846, and by December 1849
two lines were completed from the Connecticut river to Burlington.
In 1853 the working mileage had risen to 493 miles, and in 1886
it was 946 miles, mainly of trunk lines. A State board of three

commissioners, appointed by the governor and senate, exercises

general supervision.
Bills of credit were issued as early as 1781, and were all faithfully

redeemed. The first State bank was chartered in 1806, but closed

an unsuccessful career in 1814. In 1818 banks were established at

Windsor and Burlington. In 1841 there were 17 incorporated
banking institutions, with a capital of $1,735,000. In October
1887 there were 49 national banks, with an aggregate capital of

$7,566,000, a surplus fund of $1,571,864, and $668,329 undivided

profits. The circulation was $3,478,100, secured by bonds to the
amount of $3,891,000. The loans and discounts amounted to

$12,879,765, and the individual deposits to $6,627,090. In 1860
there were 12 institutions for savings, with deposits to the amount
of $1,111,532. In June 1887 there were 28 savings banks and trust

companies, with $15,587, 051 to the credit of 53,810 depositors, and
a surplus of $776, 113. Deposits pay a state tax of T\ per cent. The
State proper has no debt.

The Congregationalists have 197 churches, 186 ministers, 20,271
members, 22,035 pupils in Sunday schools, and 13,748 families

belonging to the congregations. The Baptists have 105 churches,
111 ministers, 8623 members, 8922 pupils in Sunday schools. The
Methodists have 192 churches, 161 ministers, 16,067 members,
18,830 children in Sunday schools. The Episcopalians report 36
ministers in charge of 52 parishes, with 3926 communicants ; num
ber of families, 1789. The Free Baptists and Christians together
have 60 churches and 4000 members ; the Adventists 35 churches
with 1750 members. The Roman Catholics have 39 priests in

charge of 79 churches and number about 25,000.
Lands were set apart for the support of schools by the proprietors

of townships as early as 1761. Legislative provision for education

dates from 1782. The original educational system of the State

contemplated primary schools in every township, a grammar or

high school in each county, and one university. Towns were
authorized to subdivide into districts of convenient size, each with

power to choose its own officers, levy taxes, and maintain a school.

In 1870 the towns were authorized to substitute the town for the
district system, but in 1886 only one in nine had made the exchange.
In 1886 there were 2557 public schools of all grades, with 71,667

pupils, besides 7247 in private schools. In 1880 the number of

persons above ten years unable to read was 12,993, or 4 9 per cent.,
the population between 5 and 20 being 99,463. The total revenue
for school purposes in 1886 was $621,370. This revenue is derived

partly from funds held by the State, but chiefly from town and
district taxes. Facilities for advanced instruction are offered by 39

public high schools and 25 incorporated academies. The State has
3 normal schools, founded in 1866. Since 1874 State supervision

is exercised through a superintendent elected by the general assem

bly. The State university at Burlington, chartered in 1791, was

inaugurated in 1800
;

it provides instruction in arts, engineering,
chemistry, agriculture, and medicine, with a teaching staff of 15 in

the academic and 26 in the medical faculty ;
in 1887 there were 189

students in medicine, 148 in arts and sciences, and in all depart
ments 487. The library contains 35,300 volumes. Middlebury
College (Congregational), chartered in 1800, has a teaching staff of

9 with 63 students, and a library of 16,000 vols. Norwich univer

sity (Episcopalian) at Northfield is organized as a military school ;

there are 10 instructors and 56 students. The State library contains

18,600 vols., the free public library of Burlington 18,000 vols., that

of St Johusbury 12,000, and that of Lunenburg (free but not public)
14,000. In all 75 libraries were reported in 1880, 42 having over

1000 vols. each.

The governor and chief executive officers are elected by direct Adminis-

vote of the male citizens twenty-one years old and upwards who tration.

have resided within the State for one whole year preceding the

election. The general assembly, or legislative body, is composed
of a senate of 30 members apportioned among the 14 counties accord

ing to population, and a house of representatives consisting of one
member from each organized township (244). The sessions of the

legislature have been biennial since 1870. The State election occurs
in September in the even years. The judiciary is elective through
out, the chief justice and 6 assistant justices of the supreme court

being chosen by the senate and house in joint assembly. The term
of service is usually a long one, by virtue of repeated re-elections.

The assistant judges of county courts are chosen by the freemen
of the counties, and justices of the peace by the several towns.
The county courts hold two terms annually, a justice of the supreme
court presiding. A general session of the supreme court is held at

the capital in October or November. Probate courts are held in

each county, six of the counties being divided each into two probate
districts. The State is represented in the Federal Government by
two senators and two representatives, and has four votes in the

electoral college. Since 1852 the policy of the State in regard to

intoxicating liquors has been that of prohibition.

History. Vermont first became known to Europeans in 1609, History,
when Champlain explored the lake since known by his name.

During the next century the lake and its borders were a thorough
fare for various military expeditions in the Indian and colonial

wars, and several points along the lake were occupied, mainly as

military posts, by both French and English ;
but the first perma

nent settlement was made in 1724 at Fort Dummer in the limits of

Brattleboro. In 1760 there were not more than 300 inhabitants,
scattered along the Connecticut river within 50 miles of the south

ern border. Both New Hampshire and New York claimed juris
diction over the territory under royal grants (see vol. xvii. p. 393).

By 1763 New Hampshire had chartered 138 townships west of the

Connecticut, and between 1765 and 1776 New York had issued

grants of land, covering in all 2,418,700 acres, often embracing the

same territory as the New Hampshire charters. The claims of New
York were always stoutly, and sometimes forcibly, resisted by the

great majority of the settlers. In 1776 the Vermonters sought
admission to the provincial Congress, but through the influence of

New York were refused. In January 1777 they proclaimed their

independence, framed a State constitution, and again applied for a

place in the confederacy. Congress hesitated as before. In 1780
British generals made overtures to the little republic, but with no
result beyond a diplomatic intercourse continued until 1783, so

managed by the envoys of Vermont as to gain time and save the

State from invasion. In 1782 they knocked at the doors of Con

gress again without avail. By July 1789 New York was willing to

waive its pretensions, and Vermont was admitted as the fourteenth

State in March 1791. In May 1775 the &quot;Green Mountain
boys&quot;

under Ethan Allan and Seth Warner had captured Ticonderoga and
Crown Point. The battle of Bennington in August 1777 was won
by the combined forces of Vermont and New Hampshire. During
the whole struggle the State, though unrecognized, contributed its

full share of men and means. In the war of 1812-14 Vermont is

credited with 5236 soldiers in regular service, exclusive of 2500
volunteers who were under arms at Plattsburgh in September 1814.

In the Civil War of 1861-65 the State furnished more than its due

quota of troops, 33,288 men from a total population (1860) of

315,098. The present organized force consists of but one regiment,
with one battery, 565 men. The unorganized militia numbered
64,162 men in 1880.

The early history of the State may be found in Ililand Hall s and Thompson s

Histories. Important documents are given in Vermont State Papers and in

Collections of the Vermont Historical Society. Its part in the war of 1801-05 is

told in Benedict s Vermont in the Civil War. (J. E. G.)

VER.NET, the name of three eminent French painters.
I. CLAUDE JOSEPH VERNET (1714-1789), who was born

at Avignon on 14th August 1714, when only fourteen

years of age aided his father, a skilful decorative painter,
in the most important parts of his work. But the panels
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of sedan chairs could not satisfy his ambition and he

started for Rome. The sight of the sea at Marseilles

and his voyage thence to Civita Vecchia made a deep im

pression on him, and immediately after his arrival he

entered the studio of a marine painter, Bernardino Fergioni.

Slowly but surely Claude Joseph made his way and

attracted notice. With a certain conventionality in de

sign, proper to his day, he allied the results of constant

and honest observation of natural effects of atmosphere,
which he rendered with unusual pictorial art. Perhaps
no painter of landscapes or sea-pieces has ever made the

human figure so completely a part of the scene depicted
or so important a factor in his design.

&quot; Others may
know better,&quot; he said, with just pride, &quot;how to paint the

sky, the earth, the ocean
;
no one knows better than I how

to paint a picture.&quot;
For twenty years Vernet lived on in

Rome, producing views of seaports, storms, calms, moon

lights, &c., when he was recalled (1753) to Paris, and

executed, by royal command, the remarkable series of the

.seaports of France (Louvre) by which he is best known.
On his return he became a member of the academy, but he

had previously contributed to the exhibitions of 1746 and

following years, and he continued to exhibit, with rare ex

ceptions, down to the date of his death, which took place in

his lodgings in the Louvre on 3d December 1 789. Amongst
the very numerous engravers of his works may be specially
cited Le Bas, Cochin, Basan, Duret, Flipart, and Le Veau
in France, and in England Vivares.

II. ANTOINE CHARLES HORACE VERNET (1758-1835),

commonly called CARLE, the youngest child of the above-

named, was born at Bordeaux in 1758, where his father

was painting the view from the chateau of La Trompette
(Louvre). He showed, at the age of five, an extraordinary

passion for drawing horses, but went through the regular
academical course as a pupil of Lepicie. Strangely enough,
on arriving in Italy after carrying off the great prize (1782)
he lost all ambition and interest in his profession, so that his

father had to recall him to France to prevent his entering
a monastery. In Paris Carle Vernet became himself again
and distinguished himself at the exhibition of 1791 by his

Triumph of Paulus ^Emilius, a work in which he broke with

reigning traditions in classical subjects and drew the horse

with the forms he had learnt from nature in stables and

riding-schools. But the Revolution drew on and Carle

Vernet s career for awhile seemed to end in the anguish of

his sister s death on the scaffold. When he again began to

produce, it was as the man of another era : his drawings
of the Italian campaign brought him fresh laurels

;
his vast

canvas, the Battle of Marengo, obtained great success
;
and

for his Morning of Austerlitz Napoleon bestowed on him
the Legion of Honour. His hunting-pieces, races, land

scapes, and work as a lithographer (chiefly under the

restoration) had also a great vogue. From Louis XVIII.
he received the order of St Michael. In 1827 he accom

panied his son Horace (see below) to Rome, and died in

Paris on his return, 17th November 1835, having pro
duced but little during the last years of his life.

III. EMILE JEAN HORACE VERNET (1789-1863), born in

Paris, 30th June 1789, was one of the most characteristic,
if not one of the ablest, of the military painters of France.
He was just twenty when he exhibited the Taking of an
Entrenched Camp a work which showed no depth of

observation, but was distinguished by a good deal of char

acter. His picture of his own studio (the rendezvous of the

Liberals under the restoration), in which he represented him
self painting tranquilly, whilst boxing, fencing, drum and
horn playing, &c., were going on, in the midst of a medley
of visitors, horses, dogs, and models, is one of his best

works, and, together with his Defence of the Barrier at

Clichy (Louvre), won for him an immense popularity.

Enjoying equal favour with the court and with the opposi
tion, he was most improperly appointed director of the
school of France at Rome, from 1828 to 1835, and thither

he carried the atmosphere of racket in which he habitually
lived. 1 After his return the whole of the Constantine room
at Versailles was decorated by him in the short space of three

years. This vast work shows Vernet at his best and at

his worst : as a picture it begins and ends nowhere and
the composition is all to pieces ;

but it has good qualities of

faithful and exact representation. He died at Paris on 17th

January 1863. The twenty works which were exhibited
after his death confirmed his reputation for extraordinary
facility ;

he had tried every sort of subject, showing affinity
for all that was anecdotic rather than dramatic, failing
most wherever most was demanded of him, and never

reaching either beauty of colour or dignity of line. Vernet
was in short a brilliant off-hand sketcher of all he saw, as he
said himself, &quot;from his window,&quot; and even in this work there

was a good deal of affectation of the impromptu.
See Lagrange, Joseph Veriiet ct la Peinture an XVIII. Sie.dc ;

C. Blanc, Hist, de VEcole Franqaisc ; and T. Sylvestre, Peintrcs

Contemporains.

VERNIER, PIERRE
(c. 1580-1637), inventor of the

instrument which bears his name, was born at Ornans (near

Besangon) in Burgundy about 1580. He was for a con
siderable time commandant of the castle in his native town.
In 1631 he published at Brussels a treatise entitled Con
struction, usage, etproprietes du quadrant nouveau de mathe-

matiques, in which the instrument associated with his name
is described (see NAVIGATION, vol. xvii. p. 256, and SURVEY
ING, vol. xxii. p. 718). He died at Ornans in 1637.
The instrument invented by Vernier is frequently called a nonius

;

but this is incorrect, as the contrivance described by Pedro Nunez
in his work De crepusculis (1542) is a different one. Nunez drew
on the plane of a quadrant 44 concentric arcs divided respectively
into 89,88, . . . 46 equal parts ; and, if the alidade did not coincide
with one of the divisions on the principal arc, it would fall more
or less accurately on a division line of one of the auxiliary arcs,
from which the value of the measured angle could be made out.

This instrument was, however, very difficult to make, and was but
little used. Vernier proposed to attach to a quadrant divided into
half degrees a movable sector of a length equal to 31 half degrees,
but divided into 30 equal parts, whereby single minutes could be
read off by seeing which division line of the &quot;sector&quot; coincided
with a division line of the quadrant. This movable arc was in

rtj i i

other words divided into parts, and the divisions were jrradu-n
ated in the direction opposite to that of the graduation of the prin-

?i l
cipal arc. It is now usual to divide it into parts, the two

n L

graduations going in the same direction. The idea had been
mentioned by Christopher Clavius (1537-1612) in his Opera mathc-

matica, 1612 (vol. ii. p. 5 and iii. p. 10), but he did not propose to

attacli permanently an arc divided in this way to the alidade
;

this happy application of the principle at all events belongs to

Vernier.

VERNON, EDWARD (1684-1757), English admiral, was
born in Westminster, on 12th November 1684, and is said

to have been descended from the ancient family of Vernon,

long resident at Hanbury in Staffordshire. His father,

James Vernon, secretary of state from 1697 to 1700, is

best remembered by three volumes of his letters to the

duke of Shrewsbury, which were published in 1841
;
and

his mother was Mary, daughter of Sir John Buck of

Lincolnshire. Edward, their second son, was sent to

Westminster school, but his heart longed for the roving
life of the sea, and his stay in that &quot;

seed-plot of learning
&quot;

was but brief. Outside its walls he studied, with a view

to his future profession, such branches of knowledge as

geometry, geography, and the construction of military

weapons. He entered the navy in 1701 and from that

time until 1707 took part in many expeditions in the

Mediterranean and the West Indies. He served with Sir

George Rooke at the taking of Gibraltar in July 1704;

See a letter of Mendelssohn s cited by C. Blanc.

XXIV. 2:
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and on his return to England Queen Anne acknowledged
his gallantry with the present of two hundred guineas.

He next went to the West Indies as rear-admiral to Sir

Charles Wager, a brave seaman, who afterwards rose to

the highest position at the admiralty in the Whig ministry
of Walpole, and was pitted against Vernon both in the

House of Commons and at the polling-booth. In 1715,

and again in 1726, Vernon assisted in the naval operations
in the Baltic, supporting Sir John Norris in the first enter

prise, and on the latter serving under his old chief, Sir

Charles Wager. During the long supremacy of Walpole
little opportunity arose for distinction in warfare, and

Vernon s energies found relief in politics. At the general
election of 1722 he was returned for both Dunwich in Suf

folk and Penryn in Cornwall, but chose the latter constitu

ency. In the succeeding parliament of 1727 he was again
chosen member for Penryn ;

but he failed to retain his seat

after the dissolution in 1734. At this period the English

people regarded the Spaniards as their legitimate enemies,
and the ill-feeling of the two countries was fanned both in

poetry and in prose. The political antagonists of Walpole

charged him with pusillanimity to Spain. With Pulteney
and most of his associates this battle-ground was selected

rather from expediency than from principle ;
but Vernon

represented the natural instincts of the sea-captain, and

with the sailor as with the soldier the motto was &quot;No

peace with
Spain.&quot;

In debate he spoke often, and fre

quently with effect, but his language always savoured of

extravagance. He pledged himself in 1739 to capture
Porto Bello with a squadron of but six ships, and the

minister whom he had assailed with his invectives sent

him, as vice-admiral of the blue and commander of the

ileet in the West Indies, to the enterprise with the force

which he had himself called sufficient. Vernon weighed
anchor from Spithead on 23d July 1739 and arrived off

Porto Bello on 20th November. Next day the combat

began with a bombardment of an outlying fort which

protected the mouth of the harbour, and on 22d November
the castle and town surrendered with a loss on the English
side of only seven men. The joy of the nation knew no

bounds. Vernon s birthday was celebrated in 1740 in

London with public illuminations, and 130 medals were

struck in his honour. In February 1741 in a bye-election
at Portsmouth Vernon was again sent to parliament. At
the general election in the following May he was returned

for Ipswich, Rochester, and Penryn, and all but succeeded

in winning Westminster. 1 A larger squadron was placed
under Vernon s command at the close of 1740, and with

this force he resolved upon attacking Cartagena. After a

fierce struggle the castle, which stood at the harbour s

entrance, was gained ;
but in the attack upon the city the

troops and sailors failed to act in concert, and, with the

numbers of his forces thinned by combat and by disease, the

British admiral retired to Jamaica. The incidents of this

disastrous attempt are described in Smollett s Roderick

Random, chap, xxxi., &c. A similar enterprise in July
1741 against Santiago in Cuba met with a similar reverse,

and Vernon attributed the defeat to the divided command
of the British forces. He landed at Bristol, 6th January
1743, and on 24th January received the freedom of the city

of London. When the country dreaded the march of

Prince Charles to London, the fleet in the Downs was placed
under the command of Vernon

;
but his jealous disposition

brooked no interference from the Admiralty, and on 1st

January 1746 he struck his flag and handed over the

command to another. His next act was to describe his

grievances in a couple of angry pamphlets, revealing the

communications of his official chiefs, and for this indis

cretion he was struck off the list of flag officers (llth
1
Grego s Parliamentary Elections, London, 1886, pp. 95-106.

April 1746). He continued to represent the borough of

Ipswich until his death, but with this proceeding his

public services practically ceased. He died suddenly at

Nacton in Suffolk, 30th October 1757, and was buried in

the church of the village.
Vernon s gallantry was unquestioned ;

but his valour not infre

quently degenerated into foolhardiness, and he dwelt more often
than is usual with British seamen on the merits of his own exploits.
His politics were those of the Tory party, and his differences with
the Whigs and with his colleagues in the services led to his pub
lishing several pamphlets on his political conduct. A Memorial of
Admiral Vernon from Contemporary Authorities was printed by
W. F. Vernon for private circulation in 1861.

VERONA, an important city of northern Italy, in the

province of Venetia, situated (45 26 8&quot; N. lat. and 10

59 4&quot; E. long.) in a loop made by the winding of the Adige
(ancient Athesis). It lies at the junction of the Adige
valley railway and that from Mantua with the Milan,

Vicenza, and Venice line, 25 miles north of Mantua and
30 south-south-west of Vicenza.

Modern City. The basilica of S. Zeno (an early bishop Church

of Verona who became its patron saint), which stands oi s -

outside the ancient city, is one of the most interesting
Zell -

churches in Italy, but has been recently much injured by
&quot;restoration.&quot; The church was remodelled in the 12th

century, to which period most of the existing structure

belongs, including the richly sculptured west front and the

open &quot;confessio&quot; or crypt, which occupies the eastern

half of the church, raising the choir high above the nave,
a plan adopted in S. Miniato near Florence, the cathe

dral of Parma, at Coire in Switzerland, and elsewhere.

This arrangement was probably introduced by the northern

invaders of Lombardy. The cloisters of S. Zeno, rebuilt

in 1123, are an interesting example of brick and marble

construction. Like many other churches in Verona, S.

Zeno is mainly built of mixed brick and stone in alternate

bands : four or five courses of fine red brick lie between
bands of hard cream-coloured limestone or marble,

2 form

ing broad stripes of red and white all over the wall. A
similarly variegated effect in red and white is produced by
building the arches of windows and doors with alternating
voussoirs in brick and marble. 3 The cathedral, consecrated

in 1187 by Pope Urban III., stands at the northern ex- Cathe-

tremity of the ancient city, by the bank of the Adige ;

dral.

it is inferior in size and importance to S. Zeno, but has

a fine 12th-century west front of equal interest, richly
decorated with Lombardic sculpture. The rest of the

exterior is built in bands of red and white, with slightly

projecting pilasters along the walls
;

it has a noble

cloister, with two stories of arcading. Its baptistery, re

built early in the 12th century, is a quite separate build

ing, with nave and apse, forming a church dedicated to S.

Giovanni in Fonte. Pope Lucius III., who held a council

at Verona in 1184, is buried in the cathedral, under the

pavement before the high altar. The Dominican church Church

of S. Anastasia is a mine of wealth in early examples of of s -

painting and sculpture, and one of the finest buildings in

Italy of semi-Gothic style. It consists of a nave in six

bays, aisles, transepts, each with two eastern chapels, and
an apse, all vaulted with simple quadripartite brick groin

ing.
4 It dates from the latter part of the 13th century,

and is specially remarkable for its very beautiful and com

plete scheme of coloured decoration, much of which is

2 The neighbourhood of Verona is especially rich in fine limestones

and marbles of many different kinds, especially a close-grained cream-
coloured marble and a rich mottled red marble, which are largely used,
not only in Verona, but also in Venice and other cities of the province.
The same quarry produces both kinds, and indeed the same block is

sometimes half red and half white.
3 See Street, Brick and Marble Arch, in Italy, London, 1855, p.

75 sq.
4 This type of church was specially adopted by the Dominicans in

Italy.
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contemporary with the building. The vaults are very

gracefully painted with floreated bands along the ribs and

central patterns in each &quot;

cell,&quot;
in rich soft colours on a

white plastered ground. The eastern portion of the vault

ing, including the choir and one bay of the nave, has the

older and simpler decorations; the rest of the nave has

more elaborate painted ornament, foliage mixed with

figures of Dominican saints, executed in the 15th century.

W

On the walls below are many fine frescos, ranging from c.

1300 to the 15th century, including Pisanello s beautiful

painting of St George (mentioned below). This church

also contains a large number of fine sculptured tombs of

the 14th and 15th centuries, with noble effigies and reliefs

of saints and sacred subjects. It is mainly built of red

brick, with fine nave columns of red and white marble

and an elaborate marble pavement inlaid in many different

patterns. Its general proportions are specially noble.

Church The church of S. Fermo Maggiore comes next in interest,

sf S. With the exception of the crypt, which is older, the exist-
Fermo.

-^ e(jiflce was rebuilt in the 14th century. Its plan is

very unusual, consisting of a large nave without aisles,

the span being between 45 and 50 feet
;

it also has two

shallow transepts and an apsidal east end. The roof,

which is especially magnificent, is the finest example of a

class which as a rule is only found in Venetia :

l the fram

ing is concealed by coving or barrel-vaulting in wood, the

surface of which is divided into small square panels, all

painted and gilt, giving a very rich effect. In this case

the 14th and 15th century painted decorations are well

preserved. Delicate patterns cover all the framework of

the panelling and fill the panels themselves
;
at two stages,

where there is a check in the line of the coving, rows of

half-figures of saints are minutely painted on blue or gold

grounds, forming a scheme of indescribably splendid de

coration. A simpler roof of the same class exists at S.

Zeno
;

it is trefoil-shaped in section, with a tie-beam join

ing the cusps. The church of S. Maria in Organo, rebuilt

1 Or in churches built by Venetian architects in Istria and other

subject provinces.

by Sanmichele, contains paintings by various Veronese Other

masters. Though not built till after his death, the church churches,

of S. Giorgio in Braida, on the other side of the river, was
also designed by Sanmichele, and possesses many good pic
tures of the Veronese school. There are several other fine

churches in Verona, some of early date. One of the 14th

century is dedicated to Thomas a Becket of Canterbury.
The strongly fortified castle built by the Delia Scala Bridges

lords in the 1 4th century stands on the line of the Roman an(l

wall, close by the river. A very picturesque battlemented
ca

bridge leads from it to the other shore, sloping down over

three arches of different sizes, the largest next to the castle

and the smallest at the other end. There are four other

bridges across the Adige; one, the graceful Ponte di Pietra,

was designed by Fra Giocondo. The 16th-century lines

of fortification enclose a very much larger area than the

Roman city, forming a great loop to the west, and also

including a considerable space on the left bank of the river.

In the latter part of the city, on a steep elevation, stands

the castle of St Peter, originally founded by Theodoric,

mostly rebuilt by Gian Galeazzo Visconti in 1393, and
dismantled by the French in 1801. This and the other

fortifications of Verona were rebuilt or repaired by the

Austrians, but are no longer kept up as military defences.

Verona, which is the chief military centre of the Italian

province of Venetia, is now being surrounded with a circle

of forts far outside the obsolete city walls.

The early palaces of Verona, before its conquest by Palaces.

Venice, were of very noble and simple design, mostly built

of fine red brick, with an inner court, surrounded on the

ground floor by open arches like a cloister, as, for example,
the Palazzo della Ragione, an assize court, begun in the

12th century. The arches, round or more often pointed
in form, were decorated with moulded terra-cotta enrich

ments, and often with alternating voussoirs of marble.

The Scaligeri Palace is a fine example, dating from the 14th

century, with, in the cortile, an external staircase leading
to an upper loggia, above the usual arcade on the ground
floor. It has a very lofty campanile, surmounted by a

graceful octagonal upper story. This palace is said to

have been mainly built by Can Signorio (Della Scala) about

1370. After the conquest by Venice the domestic build

ings of Verona assumed quite a different type. They
became feeble copies of Venetian palaces, in which one

form of window, with an ogee arch, framed by the dentil

moulding is almost always used. The monotony and utter

lifelessness of this form of architecture are shown in the

meaningless way in which details, suited only to the Vene
tian methods of veneering walls with thin marble slabs,

are copied in the solid marbles of Verona. From the skill

of Fra Giocondo (see below), Verona was for many years
one of the chief centres in which the most refined and

graceful forms of the early Renaissance were developed.
The town-hall, with its light open loggia of semicircular

arches on the ground floor, was designed by Fra Giocondo

towards the end of the 15th century; its sculptured en

richments of pilasters and friezes are very graceful, though

lacking the vigorous life of the earlier mediaeval sculptured

ornamentation. Verona contains a number of handsome,

though somewhat uninteresting, palaces designed by San

michele in the 16th century. The finest are those of the

Bevilacqua,
2
Canossa, and Pompei families. The last of

these is now the property of the city, and contains a gallery

with some good pictures, especially of the Verona, Padua,

and Venice schools. As in Venice, many of the 16th-cen

tury palaces in Verona had stuccoed fa9ades, richly deco

rated with large fresco paintings, often by very able

painters. One of these, the house of the painter Niccolo

2 The valuable collection of works of art once preserved in the

Bevilacqua Palace has long since been dispersed.
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Giolfino, still has its frescos in a good state of preservation,
and gives a vivid notion of what must once have been the

effect of these gorgeous pictured palaces. The episcopal

palace contains the ancient and valuable chapter library,

of about 12,000 volumes and over 500 MSS., among them
the palimpsest of the Institutiones of Gaius which Niebuhr

Squares, discovered. The Piazza delle Erbe (fruit market) and the

Piazza dei Signori, both in the oldest part of the city, are

very picturesque and beautiful, being surrounded by many
fine mediaeval buildings. In the former of these a copy
of the lion of Venice has recently been erected.

Popula- Verona had a population of 67,080 in 1871, which by
tion, in- 1881 had increased to 68,741. In spite of its pleasant
dustry, an(j neaithy site, Verona is in winter liable to be cold and

rainy, like other places which lie along the southern spurs
of the Alps. The Adige, a rapid but shallow river, shrinks

to an insignificant stream during the summer. Verona

possesses some silk, linen, and woollen manufactures, and
carries on a considerable trade in these goods and in grain,

hides, flax, hemp, marble, drugs, &c. Amongst the public
institutions of the place may be mentioned the public-

library (1802), the agricultural academy (1768), the

botanical garden, various good schools and colleges (in

cluding a theological seminary, a lyceum, and gymnasia),
and numerous hospitals and charitable organizations.

Roman Roman Remains. The most conspicuous of the existing Roman
remains, remains is the great amphitheatre, a building of the 2d or 3d cen

tury, which in general form closely resembled the Colosseum in

Rome. Almost the whole of its external arcades, with three tiers

of arches, have now disappeared ;
it was partly thrown down by an

earthquake in 1184, and subsequently used as a stone-quarry to

supply building materials. Many of its blocks are still visible in

the walls of various mediaeval buildings. The interior, with, seats

for about 20,000 people, has been frequently restored, till none of

the old seats remain. Traces also exist of extensive baths and
of a Roman theatre, the latter outside the most ancient line of

walls, close to the left bank of the river. In 1885 portions of a

number of fine mosaic pavements, dating from the 3d century, were
discovered extending over a very large area under the cloister and
other parts of the cathedral, about 5 feet below the present floor

level. A large number of different patterns exist in a good state

of preservation, elaborate in style, but, like all late Roman mosaics,
rather coarsely executed with large tesserx. The Museo Lapidario
contains a fine collection of Roman and Etruscan inscriptions and

sculpture, mostly collected and published by Scipione Mallei in the
18th century.

Artistic Importance. In many respects the resemblance between
Verona and Florence is very striking : in both cases we have a

strongly fortified city built in a fertile valley, on the banks of a

winding river, with suburbs on higher ground, rising close above
the main city. In architectural magnificence and in wealth of

sculpture and painting Verona almost rivalled the Tuscan city,

and, like it, gave birth to a very large number of artists who dis

tinguished themselves in all branches of the fine arts.

Painting. Painting in Verona may be divided into four periods, (i. ) The
first period is characterized by wall paintings of purely native style,

closely resembling the early Christian pictures in the catacombs of
Rome. Examples dating from the 10th to the llth century have
been discovered hidden by whitewash on the oldest parts of the nave
walls of the church of S. Zeno. They are a very interesting survival
of the almost classical Roman style of painting, and appear to be

quite free from the generally prevalent Byzantine influence, (ii. )

The Byzantine period seems to have lasted during the 12th and 13th
centuries, (iii.) The Giottesque period begins contemporaneously
with Altichiero da Zevio and Giacomo degli Avanzi, whose chief
works were executed during the second half of the 14th century.
These two painters were among the ablest of Giotto s followers, and
adorned Verona and Padua with a number of very beautiful frescos,
rich in composition, delicate in colour, and remarkable for their

highly finished modelling and detail, (iv.) To the fourth period
belong several important painters. Pisanello or Vittore PISAXO
(q.v. ),

a very charming painter and the greatest medallist of Italy,
was probably a pupil of Altichiero. 1 Most of his frescos in Verona
have perished ; but one of great beauty still exists in a very perfect
state in the church of S. Anastasia, high up over the arched open
ing into one of the eastern chapels of the south transept. The
scene represents St George and the Princess after the Conquest of
the Dragon, with accessory figures, the sea, a mountainous land-

1 There is every reason to doubt Vasari s statement that Pisanello
was a pupil of Andrea del Castagno.

scape, and an elaborately painted city in the background. The
only other existing fresco by Pisanello is an Annunciation in S.

Fermo Maggiore. For Pisanello s pupils and other painters of sub

sequent date, see SCHOOLS OF PAINTING, vol. xxi. p. 443. Domenico
del Riccio, usually nicknamed Brusasorci (1494-1567), was a pro
lific painter whose works are very numerous in Verona. Paolo

Cagliari or Paul VERONESE (q.v.), though a native of Verona,
belongs rather to the Venetian school.

Verona is specially rich in early examples of decorative sculpture. Sculp-
(i.) The first period is that of northern or Lombardic influence, ture.

exemplified in the very interesting series of reliefs which cover the
western facades of the church of S. Zeno and the cathedral, dating
from the 12th century. These reliefs represent both sacred sub

jects and scenes of war and hunting, mixed with grotesque monsters,
such as specially delighted the rude vigorous nature of the Lom
bards

; they are all richly decorative in effect, though strange and
unskilful in detail. Part of the western bronze doors 2 of S. Zeno
are especially interesting as being among the earliest important
examples in Italy of cast bronze reliefs. They represent scenes
from the life of S. Zeno, are rudely modelled, and yet very dramatic
and sculpturesque in style.

3 Many of the 12th-century reliefs and

sculptured capitals in S. Zeno are signed by the sculptor, but these

merely constitute lists of names about whom nothing is known,
(ii. ) In the 13th century the sculpture seems to have lost the Lom
bard vigour, without acquiring any qualities of superior grace or

refinement. The font in the baptistery near the cathedral is an

early example of this. Each side of the octagon is covered with a

large relief of a Biblical subject, very dull in style and coarse in

execution. The font itself is interesting for its early form, one
common in the chief baptisteries of northern Italy : like an island

in the centre of the great octagonal tank is a lobed marble recep
tacle, in which the officiating priest stood while he immersed the
catechumens. A movable wooden bridge must have been used to

enable the priest to cross the water in the surrounding tank, (iii.)

The next period is that of Florentine influence. This is exemplified
in the magnificently sculptured tombs of the Delia Scala lords,

designed with steadily growing splendour, from the simple sarco

phagus of Martino I. down to the elaborate erection over the tomb
of the fratricide Can Signorio, adorned with statuettes of the

virtues, to the possession of which he could lay so little claim. 4

The recumbent effigies and decorative details of these tombs are

very beautiful, but the smaller figures of angels, saints, and virtues

are rather clumsy in proportion. The latest tomb, that of Can
Signorio, erected during his lifetime (c. 1370), is signed

&quot; Boninus
de Campigliono Mediolanensia Dioscesis.&quot; This sculptor, though
of Milanese origin, belongs really to the school of the Florentine
Andrea Pisano. One characteristic of the 14th and 15th centuries
in Verona was the custom, also followed in other Lombardic cities,
of setting large equestrian statues over the tombs of powerful mili

tary leaders, in some cases above the recumbent effigy of the dead

man, as if to represent him in full vigour of life as well as in

death. That which crowns the canopy over the tomb of Can
Grande is a very noble, though somewhat quaint, work. (iv. ) In
the 15th century the influence of Venice became paramount, though
this was really only a further development of the Florentine

manner, Venice itself having been directly influenced in the 14th

century by many able sculptors from Florence.

The architecture of Verona, like its sculpture, passed through Architec

Lombard, Florentine, and Venetian stages, (i.) The church of S. ture.

Zeno and the cathedral, both of which were mainly rebuilt in the
12th century, are very noble examples of the Lombardic style, with
few single-light windows, and with the walls decorated externally
by series of pilasters and by alternating bands of red and white,
in stone or brick. The arches of this period are semicircular and
rest on round columns and capitals, richly carved with grotesque
figures and foliage. Most of the external ornamentation is usually
concentrated on the western front, which often has a lofty arched

porch on marble columns, resting on griffins or lions devouring
their prey. (ii. )

The Florentine period (c. 1250 to 1400) is repre
sented by the church of S. Anastasia, and by many more or less

mutilated palaces, with fine courts surrounded by arcades in one
or more stories. The arches are mostly pointed, and in other

respects the influence of northern Gothic was more direct in Verona
than in Florence. Solidity of mass and simplicity of detail are

among the characteristics of this period, (iii.) The Venetian period
(c. 1400 to 1480) was one of little originality or vigour, the build

ings of this date being largely rather dull copies of those at Venice,

(iv.) The early Renaissance developed into very exceptional beauty
in Verona, mainly through the genius of Fra Giocondo (1435-1514),

2
They are frequently stated to be of beaten bronze, but they are

really castings, apparently by the cire perdue process.
3 Part of these doors are covered with bronze reliefs of scenes from

the Bible, which are of still earlier date, and were probably brought to

Verona from the Rhine provinces.
4 See an eloquent description by Ruskiu, Stones of Venice, iiL p.

70 sq.



a native of Verona, who was at first a friar in the monastery of

S. Maria in Organo. He rose to great celebrity as an architect, and

designed many graceful and richly sculptured buildings in Venice,

Rome, and even in France
;
he used classical forms with great taste

and skill, and with much of the freedom of the older mediaeval

architects, and was specially remarkable for his rich and delicate

sculptured decorations. The Roman gateway of Gallienus (men
tioned below) supplied a special form of window, with a circular

arch on pilasters, surmounted by a cornice
;
this was copied by Fra

Giocondo, and has been used by countless architects down to the

present day without any alteration whatever,
1 a remarkable his

tory for a design : it was invented in the 3d century, revived in

the 15th, and again copied in the 19th. Another of the leading
architects of the next stage of the Renaissance was the Veronese
Michele SAXMICHELE (q.v.), a great military engineer, and designer
of an immense number of magnificent palaces in Verona and other

cities of Venetia. His buildings are stately and graceful in pro

portion, but show a tendency towards that dull scholastic classicism

which in the hands of Palladio put an end to all real life in the art.

History. History. Nothing is certainly known of the history of Verona
until it became a Roman colony with the title of Augusta, together
with the rest of Venetia (Tac. , Hist., iii. 8, and Strabo, p. 213).
Its fertile surroundings, its central position at the junction of

several great roads, and the natural strength of its position, de

fended by a river along two-thirds of its circumference, all com
bined to make Verona one of the richest and most important cities

in northern Italy, although its extent within the walls was not

large. The existing remains of wall and gates are shown by in

scriptions on them to date from the 3d century ;
the ancient fossa

still exists as an open canal, so that the old part of the city is

wholly surrounded by water. One very handsome gateway inside

the Roman city, now called the Porta de Borsari, was restored in

265 by Gallienus. There are, however, traces of a more ancient

circuit wall and gates on the old line. The emperor Constantino,
while advancing towards Rome from Gaul, besieged and took
Verona (312) ;

it was here, too, that Odoacer was defeated (489) by
Theodoric the Goth, who built a palace at Verona and frequently
resided there. Verona was the birthplace of Catullus.

In the Middle Ages Verona gradually grew in size and import
ance. In early times it was one of the chief residences of the

Lombard kings ;- and, though, like other cities of northern Italy,
it suffered much during the Guelf and Ghibelline struggles, it rose

to a foremost position both from the political and the artistic point
of view under its rulers of the Scaliger and Delia Scala families.

The first prominent member of the latter family and founder of

his dynasty was Martino I., who ruled over the city from 1260
till his death in 1277. Verona had previously fallen under the

power of a less able despot, Ezzelino da Romano, who died in 1259.

Alberto della Scala (died in 1301) was succeeded by his eldest son

Bartolomeo, who was confirmed as ruler of Verona by the popular
vote, and died in 1304. Alboino, the second son, succeeded his

brother, and died in 1311, when the youngest son of Alberto, Can

Grande, who since 1308 had been joint-lord of Verona with his

brother, succeeded to the undivided power. Can Grande (Francesco
della Scala, died in 1329) was the best and most illustrious of his

line, and is specially famous as the hospitable patron of DAXTE
(q.v.). Other princes of this dynasty, which lasted for rather more
than a century, were Giovanni (d. 1350), Martino II. (d. 1351), Can
Grande II. (d. 1359), and Can Signorio (d. 1375). In 1389 Gian
Galeazzo Visconti, duke of Milan, became by conquest lord of

Verona. Soon after his death the city fell by treacherous means
into the hands of Francesco II. di Carrara, lord of Padua. In

1404-5, Verona, together with Padua, was finally conquered by
Venice, and remained subject to the Venetians till the overthrow
of the republic by Napoleon in 1797, who in the same year, after

the treaty of Campo Formic, ceded it to the Austrians with the
rest of Venetia ; and since that time its political history has been
linked to that of Venice.

See the various works by Scipione Maflei (Verona Illustrata, 1728; Museum
Vvronense, 1749; and La Antica Condition di Verona, 1719); also Panvinius,
Antiquitates Veronm, Padua, ItiCS ; Da Pertico, Descrizinne di Verona, 1S20 ; and
for some of the older buildings Street, Brick and Marble Architecture, London,
1SS5. (J. H. M.)

VERONESE, PAOLO (1528-1588), the name ordinarily

given to PAOLO CALIARI, or CAGLIARI, the latest of the

great cycle of painters of the Venetian school, was born
in Verona in 1528 according to the best authorities (Zan-
etti and others), or in 1532 according to Ridolfi. His

father, Gabriele Caliari, a sculptor, began to train Paolo

to his own profession. The boy, however, showed more

propensity to painting, and was therefore transferred to

1
As, for example, in Sir Gilbert Scott s Government offices, White

hall, and many other recent buildings in London.
- Verona is the &quot; Bern

&quot;

of early German legendary history, and of

the poems which celebrate the achievements of Charlemagne.
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his uncle, the painter Antonio Badile. According to

Vasari, he was the pupil of Giovanni Carotto, a painter

proficient in architecture and perspective ;
this statement

remains unconfirmed. Paolo, in his early years, applied
himself to co}tying from the engravings of Albert Diirer

and the drawings of Parmigiano ; and, having in a singular

degree the gifts of facility, retentiveness, and amenity, he
made rapid progress. He did some work in Verona, but
found there little outlet for his abilities, the field being
pretty well occupied by Ligozzi, Brusasorci, Battista dal

Moro, Paolo Farinato, Domenico Riccio, and other artists.

Cardinal Ercole Gonzaga took him, when barely past

twenty years of age, to Mantua, along with the three last-

named painters, to execute in the cathedral a picture of

the Temptation of St Anthony ;
here Caliari was considered

to excel his competitors. Returning to Verona, he found
himself exposed to some envy and ill-will. Hence he
formed an artistic partnership with Battista Zelotti, and

they painted together in the territories of Vicenza and
Treviso. Finally Paolo went on to Venice. In this city
his first pictures were executed in 1555 in the sacristy
and church of St Sebastian, an uncle of his being prior of

the monastery. The subjects on the vaulting are taken

from the history of Esther
;
and these excited so much

admiration that thenceforward Caliari, aged about twenty-
eight, ranked almost on a par with Tintoretto, aged about

forty-five, or with Titian in his eightieth year, and his life

became a series of triumphs. Besides the Esther subjects,
these buildings contain his pictures of the Baptism of

Christ, the Martyrdom of St Marcus and St Marcellinus,
the Martyrdom of St Sebastian, &c. As regards this last-

named work, there is a vague tradition that Caliari painted
it at a time when he had taken refuge in the monastery,
for some reason now unknown. He entered into a com

petition for painting the ceiling of the library of St Mark,
and not only obtained the commission but executed it with

so much power that his very rivals voted him the golden
chain which had been tendered as an honorary distinction.

At one time he returned to Verona, and painted the

Banquet in the House of Simon the Pharisee, with Jesus

and Mary Magdalene, for the refectory of St Mazzaro, a

picture now in Turin. In 1560, however, he was in

Venice again, working partly in the St Sebastian buildings
and partly in the ducal palace. He visited Rome in 1563,
in the suite of Girolamo Grimani, the Venetian ambassador,
and acquired enhanced elevation of style by studying the

works of Raphael and Michelangelo, and especially the

antique. Returning to Venice, he was overwhelmed with

commissions, almost transcending the resources even of

his own marvellous assiduity, fertility, and promptitude,

qualities in which no painter perhaps has ever surpassed
him. He was compelled to decline an invitation from

Philip II. to go to Spain and assist in decorating the

Escorial. One of his pictures of this period is the famous

Venice, Queen of the Sea, in the ducal palace. He died

in Venice on the 20th (or perhaps 19th) of April 1588,
and was buried in the church of St Sebastian, a monument

being set up to him there by his two sons, Gabriele and

Carlo, and his brother, Benedetto, all of them painters.

Beyond his magnificent performances as a painter, the known
incidents in the life of Paul Veronese are (as will be perceived from
the above account) very few. That he was prosperous is certain,
and that he was happy is an almost necessary inference from the
character of his pictures, on which the joy of living is ineflaceably

stamped. He was honoured and loved, being kind, amiable, gener
ous, and an excellent father. His person is well known from the

portraits left by himself and others: he was a dark man, rather

good-looking than otherwise, somewhat bald in early middle age,
and with nothing to mark an exceptional energy or turn of char

acter. In his works the first quality which strikes one is the palatial

splendour grand architecture, stately vistas, personages of easy
and affable dignity in sumptuous costumes, the crowded assemblies,
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the luxury of environment, the air and light, the graceful and
abundant poise of action and of limb, the rhythmic movement, the

sweet and lordly variegation of tint. The pictorial inspiration is

entirely that of the piercing and comprehensive eye and the magical
hand not of the mind

;
for Veronese yields none but negative

results to the touchstone either of exalted and profound imagina
tion or of searching and constructive common-sense. The human
form and face are given with decorous comeliness, often with beauty.
He constantly painted his figures and faces from the life, thus

securing range and precision of character
; but of individual apposite

expression there is next to none, and of reasoned realistic contact
with the professed subject matter whether in general disposition,
in costume and accessory, or in attitude and effort of mind there
is frequently no trace at all. In fact, Paolo Veronese is pre
eminently a painter working pictorially, and in no wise amenable
to a literary or rationalizing standard : you can neither exhibit nor
vindicate his scenic apparatus by any transcription into words. He
enjoys a sight much as Ariosto enjoys a story, and displays it in

form and colour with a zest like that of Ariosto for language and
verse. As we have already indicated, he was supreme in represent
ing, without huddling or confusion, numerous figures in a luminous
and diffused atmosphere, while in richness of draperies and trans

parency of shadows he surpassed all the other Venetians or Italians.

In gifts of this kind Rubens alone could be pitted against him. In
the moderation of art combined with its profusion he far excelled
Itubens

; for, dazzling as is the first impression of a great work by
Veronese, there is in it, in reality, as much of soberness and serenity
as of exuberance. By variety and apposition he produces a most
brilliant effect of colour

;
and yet his hues are seldom bright. He

hoards his primary tints and his high lights, like a rich miser who
knows how to play the genial host on occasion. A colossal spon
taneity, to which a great result is only a small effort of faculty, is

the chief and abiding impression derived from contemplating his

works. He very rarely produced small pictures : the spacious was
liis element.

Of all Veronese s paintings the one which has obtained the

greatest world-wide celebrity is the vast Marriage at Cana, now in

the Louvre. It contains about a hundred and twenty figures or

heads those in the foreground being larger than life. Several of
them are portraits. Among the personages specified (some of them
probably without sufficient reason) are the Marquis del Vasto,
Queen Eleanor of France, Francis I., Queen Mary of England, Sul
tan Soleyman I., Vittoria Colonna, Charles V., Tintoretto, Titian,
the elder Bassano, Benedetto Caliari, and Paolo Veronese himself

(the figure playing the viol). It is impossible to look at this picture
without astonishment

;
it enlarges one s conception of what pic

torial art means and can do. The only point of view from which
it fails is that of the New Testament narrative

;
for there is no

more relation between the Galilean wedding arid Veronese s court-

banquet than between a true portrait of Lazarus and a true portrait
of Dives. This stupendous performance was executed for the re

fectory of the monastery of S. Giorgio Maggiore in Venice, the con
tract for it being signed in June 1562 and the picture completed in

September 1563. Its price was 324 silver ducats (
= 160), along with

the artist s living-expenses and a tun of wine. There are five other

great banquet-pictures by Caliari, only inferior in scale and excel
lence to this of Cana. One of them is also in the Louvre, a Feast
in the House of Simon the Pharisee, painted towards 1570-75 for
the refectory of the Servites in Venice. A different version of the
same theme is in the Brera Gallery of Milan. The Feast of Simon
the Leper, 1570, was done for the refectory of the monks of St

Sebastian, and the Feast of Levi (St Matthew), 1573, now in the
Venetian academy, for the refectory of the monks of St John and
St Paul. In each instance the price barely exceeded the cost of
the materials, so different were the conditions under which an
artist even of the first celebrity, as Veronese then was, worked in

Italy in the 16th century from the conditions prevailing at the

present day. The Louvre contains ten other specimens of Veronese,
notably the Susanna and the Elders, and the Supper at Emmaus.
In the London National Gallery are six examples. The most
beautiful is St Helena s Vision of the Cross, founded upon an en

graving by Marcantonio after a drawing supposed to be the work
of Raphael. Far more famous than this is the Family of Darius
at the Feet of Alexander the Great after the Battle of Isstis the

captives having mistaken Hephfestion for Alexander. It was
bought for 13,560, and has even been termed (very unreasonably)
the most celebrated of all Veronese s works. The principal figures
are portraits of the Pisani family. It is said that Caliari was ac

cidentally detained at the Pisani villa at Este, and there painted
this work, and, on quitting, told the family that he had left

behind him an equivalent for his courteous entertainment. Another
picture in the National Gallery, Europa and the Bull, is a study
for the large painting in the imperial gallery of Vienna, and re
sembles one in the ducal palace of Venice. The Venetian aca
demy contains fourteen works by Veronese. One of the finest it

is indeed a singular and choice masterpiece is a comparatively
small picture of the Battle of Lepanto, with Christ in heaven

pouring light upon the Christian fleet and darkness on the
Turkish. In the Uffizi Gallery of Florence are two specimens of

exceptional beauty the Annunciation and Esther Presenting her
self to Ahasuerus ; for delicacy and charm this latter work yields
to nothing that the master produced. In Verona St George and
St Julian, in Brescia the Martyrdom of St Afra, and in Padua the

Martyrdom of St Justina are works of leading renown. The draw

ings of Veronese are very fine, and he took pleasure at times in

engraving on copper.
The brother and sons of Paolo already mentioned, and Battista

Zelotti, were his principal assistants and followers. Benedetto

Caliari, the brother, who was about ten years younger than Paolo,
is reputed to have had a very large share in designing and execut

ing the architectural backgrounds which form so conspicuous a

feature in Paolo s compositions. If this is not overstated, it must
be allowed that a substantial share in Paolo s fame accrues to

Benedetto ; for not only are the backgrounds admirably schemed
and limned, but they govern to a large extent the invention and
distribution of the groups. Of the two sons Carlo (or Carletto),
the younger, is the better known. He was born in 1570, and was
the favourite of his father, who sent him to study under Bassano.
He produced various noticeable works, and died young in 1596.

Gabriele, born in 1568, attended, after Carlo s death, almost en

tirely to commercial affairs ; his works in painting are rare. All
three were occupied after the death of Paolo in finishing his

pictures left uncompleted.
See Ridolfl, Le Meravigtie dell Arte, &c.; Dal Pozzo, Vite de Pittorl Veronesl,

&c. ; Zanetti, Delia Pittura Venezlana, &c. ; and Lanzi. (W. M. R.)

VERONICA, ST. According to theBollandists(4thFeb.),
Veronica or Berenice was a pious woman of Jerusalem who,
moved with pity as Jesus bore His cross to Golgotha, gave
Him her kerchief that He might wipe the drops of agony
from His brow. The Lord accepted the offering and after

using it handed it back to her, bearing the image of His
face miraculously impressed upon it. According to various

forms of the legend, Veronica is identified with the niece of

Herod the Great, with the woman whom Christ healed of

an issue of blood (Mark v. 25 sq.; Matt. ix. 20 sq.), with a

woman who afterwards, along with fifty others, young men
and maidens, suffered martyrdom at Antioch, and with the

beloved of one Amator, who is described as &quot; famulus S.

Virginis Mariee et Josephi, et Domini bajulus ac nutricius,&quot;

who afterwards became an ascetic and died at Roquemadore
(Rupes Amatoris) near Bordeaux. Current tradition in

the Roman Church has it that Veronica was able to heal

Tiberius of a grievous sickness with her napkin, and that

the emperor, thus convinced of the divinity of Christ, forth

with sent Pilate into exile. This napkin (sudariuni) was
in the time of Pope John VII. (705) in the church of S.

Maria Maggiore in Rome, but is now in St Peter s, though
possession of it is indeed claimed also by Milan and Jaen

(Spain). The Bollandist form of the story cannot be traced

further back than to about the second quarter of the 15th

century ;
but in a MS. of the 8th century, now in the

Vatican, Veronica is said to have painted, or caused to be

painted, the portrait of Christ after she had been healed

by Him. In the 13th century we find the miraculous

picture itself spoken of as &quot;

figura Domini qutu Veronica

dicitur,&quot; and this has suggested to archaeologists the ques
tion whether the legend of the woman Veronica may not

have arisen by confusion out of a totally distinct legend
as to a vera icon (ec/cwv), such as that which, according to

Greek tradition, Jesus sent with an autograph letter to

Abgarus of Edessa. St Veronica is commemorated on
Shrove Tuesday, but her festival is not of obligation.

See Karl Pearson s Die Fronica, tin Bcitrag zur GcscMclite drs
ChristusUldes in Mittclalter (Strasburg, 1887), which contains a

discussion of the evolution of the story and much interesting matter

relating to the hymnological, liturgical, and artistic aspects of the

subject.

VERRES
(c. 112-43 B.C.), whose name has been branded

with everlasting infamy by the speeches of Cicero, was the

bad son of a bad father. The elder Verres was an old hand
at jobbery and bribery, and some of his son s ill-gotten

gains found their way into his pocket. He had some sort

of connexion with the dictator Sulla, and it was through
this probably that he rose to be a senator; possibly, though
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this is very doubtful, he may have belonged to some branch

of the Cornelian family, or have been adopted into it. The

younger Verres held his first important appointment about

82 B.C. as quaestor of the consul Carbo in Cisalpine Gaul.

This implies that he was then of the democratic party
of Marius

;
but he left it the same year, after having

deserted and betrayed Carbo and embezzled the public

moneys of which as queestor he had the handling.
As a reward for his treachery he got out of Sulla a

slice of the landed property of some of the proscribed
citizens of Beneventum, and Sulla probably screened him
in the following year when he was threatened with an

action by the treasury officials for his peculations under

Carbo. Next year, 80 B.C., he was in Asia on the staff of

Dolabella, governor of Cilicia, where he again acted as

quaestor. The governor and his subordinate plundered in

concert, till in 78 B.C. Dolabella had to stand his trial at

Rome, and was convicted, mainly on the evidence of Verres,

who thus secured a pardon for himself. In 74 B.C. he

was elected praetor, bribing heavily, it was said, and he

had what was termed the city pnstorship, which gave him
all the powers of an English lord chancellor, with but in

adequate checks on their abuse. Verres, as a creature of

Sulla s, in several of his judicial decisions turned them to

political ends for the advantage of himself and his party.

After his year of pnetorship Verres went as governor to

Sicily, the richest and most attractive of the Roman pro

vinces, with its treasures of Greek art, its Greek civiliza

tion, and its many noble and beautiful cities. Rome had

recognized the claims of Sicily to a kindly and indulgent

rule, and the people were for the most part comfortable

and contented. But under Verres the island experienced
more utter misery and desolation than it had felt amid the

horrors of that long and fierce struggle, the First Punic

War. The corn -growers, and the revenue collectors or

&quot;publicans,&quot;
were ruined by exorbitant imposts or by the

iniquitous cancelling of contracts
; temples and private

houses were robbed of their works of art, which to

the Sicilian Greek were even dearer than his money ;

and to all this were added insult and outrage. Men
who had the Roman franchise, which was now beginning
to be widely diffused, were among the victims of Verres :

one was scourged publicly at Messana on an unproved
charge. Verres returned to Rome in 70 B.C., with plunder
which he boasted would enable him to live in ease and

luxury, even if he had to surrender two-thirds of it to

bribe a Roman jury. The prosecution which he antici

pated was commenced the same year by the provincials of

Sicily, and was at their request undertaken by Cicero.

Verres entrusted his defence to the most eminent of Roman
advocates, Hortensius, and he had the sympathy and

support of several of the leading Roman nobles. The
court before which he was to be tried was composed
exclusively of senators, some of whom might be his

personal friends. But the presiding judge, the city praetor
Acilius Glabrio, was a thoroughly honest man, and his

assessors were at least not accessible to bribery. Cicero

took care that the evidence should be overwhelming, and
he had a host of witnesses in readiness, not only from the

ill-used towns of Sicily, but from every part of the Greek
world. The trial, one of the most memorable in antiquity,

began early in the August of 70 B.C., after an unsuccessful

attempt by the counsel for Verres to get it adjourned to the

following year, when Hortensius would himself be consul

and the presiding judge, Metellus, one of his political
friends. Cicero opened the case with a comparatively
brief speech (Actio Prima in Verrem), following it up with
the examination of witnesses and documentary evidence,
and convincing Hortensius that his client s cause was

hopeless. Before the expiration of the nine days allowed

for the prosecution Verres was on his way to Marseilles
;

there he lived in exile to the year 43 B.C., with abundant
means of enjoying life in his own way. The story went

(Pliny, N. //., xxxiv. 2) that his name was on the pro

scription list of Marcus Antonius, and that in fact he owed
his death to the murderer of Cicero.

Verres may not have been quite so black as he is painted by
Cicero, on whose speeches we depend entirely for our knowledge of

the man, but there can hardly be a doubt that he stood pre-eminent
among the worst specimens of Koman provincial governors. It is

cruelly unjust to the memory of Warren Hastings to suggest a

comparison between him and Verres, though between the two

trials, between the charges made, and the general character arid

circumstances of the proceedings there are points of striking re

semblance. But there is a clearly marked difference. Verres cared

.simply for himself; Hastings thought much of the greatness and

glory of his country. For one thing indeed we have to thank

Verres, for the detailed description of Sicily and its Greek art

treasures which we have in Cicero s famous Verrine orations.

VERROCCHIO, ANDREA DEL (1435-1488), one of the

most distinguished Florentine artists of the 15th century,

equally famed as a goldsmith, sculptor, and painter, was
born at Florence in 1435. He was the son of Michele di

Francesco de Cioni, and took his name from his master,
the goldsmith Giuliano Verrocchi. Except through his

works, little is known of his life. As a painter he occupies
an important position from the fact that Leonardo da Vinci

and Lorenzo di Credi worked for many years in his bottega
as pupils and assistants. Only one existing painting can

be attributed with absolute certainty to Verrocchio s hand,
the celebrated Baptism of Christ, originally painted for the

monks of Vallombrosa, and now in the academy of Flor

ence. The figures of Christ and the Baptist are executed

with great vigour and refinement of touch, but are rather

hard and angular in style. As Vasari says, Verrocchio

&quot;ebbe la maniera alquanto dura e crudetta.&quot; The two

angels are of a much more graceful cast
;
the face of one

is of especial beauty, and Vasari is probably right in say

ing that this head was painted by the young Leonardo.

Other pictures from Verrocchio s bottega probably exist, as,

for example, two in the National Gallery of London wrongly
attributed to Ant. Pollaiuolo Tobias and the Angel (No.

781) and the very lovely Madonna and Angels (Xo. 29G),
both very brilliant and jewel-like in colour. One of the

angel faces in the latter picture strongly recalls the expres
sion of Leonardo s heads, while the whole scheme of pure

glowing colour closely resembles that employed by Di Credi

in his graceful but slightly weak pictures of the Madonna
and Child. This exquisite painting, one of the gems of

the National Gallery, may possibly have been painted from

Verrocchio s design by Lorenzo di Credi while he was
under the immediate influence of his wonderful fellow-pupil
Da Vinci. 1

In examining Verrocchio s work as a sculptor we are

on surer ground. One of his earliest works was the

beautiful marble medallion of the Madonna, over the tomb
of Leonardo Bruni of Arezzo in the church of Santa Croce

at Florence, executed some years after Bruni s death

(1443). In 1472 Verrocchio completed the fine tomb of

Giovanni and Piero de Medici, between the sacristy and

the lady chapel of San Lorenzo at Florence. This con

sists of a great porphyry sarcophagus enriched with

magnificent acanthus foliage in bronze. Above it is a

graceful open bronze grill, made like a network of cord

age. In 1474 Verrocchio began the monument to

Cardinal Forteguerra at the west end of Pistoia cathedral.

The kneeling figure of the cardinal was never completed,
and now lies in a room of La Sapienza, but the whole

design is shown in what is probably Verrocchio s original

clay sketch, now in the South Kensington Museum (see

1 See Crowe aiid Cavalcaselle, Painting in Italy, London, 18(34, iL

p. 400 sq.
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fig.). Though this work was designed by Verrocchio,
the actual execution of it was entrusted to his assistant,
the Florentine Lor-

enzetto. In 1476

Verrocchio model

led and cast the

fine but too real

istic bronze statue

of David, now in

the Bargello (Flor

ence) ;
and in the

following year he

completed one of

the reliefs of the

magnificent silver

altar-frontal of the

Florentine baptis

tery, that repre

senting the Be

heading of St John.

Verrocchio s other

works in the pre
cious metals are

now lost, but Va-

sari records that he

made many ela-

Clay sketch for the monument of Cardinal

Forteguerra, showing the kneeling portrait
of the cardinal, which is not in the actual

monument
;

a very poor modern figure oc

cupies its place.

borate pieces of

plateand jewellery,
such as morses for

copes, as well as

a series of silver

statues of the Apostles for the pope s chapel in the Vatican.

Between 1478 and 1483 he was occupied in making the

bronze group of the Unbelief of St Thomas, which still

stands in one of the external niches of Or San Michele

(Florence). He received 800 florins for these two figures,
which are more remarkable for the excellence of their

technique than for their sculpturesque beauty. The
attitudes are rather rigid, and the faces hard in expression.
Yerrocchio s chief masterpiece was the colossal bronze

equestrian statue of the Venetian general Bartolomeo

Colleoni, which stands in the piazza of SS. Giovanni e

Paolo at Venice. Verrocchio received the order for this

statue in 1479, but had only completed gi

the model when he died in 1488. In

spite of his request that the casting
should be entrusted to his pupil Lorenzo
di Credi, the work was given to Ales-

sandro Leopardi by the Venetian senate,
and the statue was gilt and unveiled in

1496. 1 There appears to be no doubt
that the model was completed by Ver
rocchio himself, and that nothing more
than its reproduction in bronze should

be attributed to the much feebler hand
of Leopardi, who, however, has set his

own name alone on the belly-band of the

horse ALEXANDER LEOPABDVS V.

F. OPUS. This is perhaps the noblest

equestrian statue in the world, being in

some respects superior to the antique
bronze of Marcus Aurelius in Rome and
to that of Gattamelata at Padua by Donatello. The
horse is designed with wonderful nobility and spirit,

and the easy pose of the great general, combining perfect
balance with absolute ease and security in the saddle, is a

marvel of sculpturesque ability.
2 Most remarkable skill

is shown by the way in which Verrocchio has exaggerated
1 See Gay, Cart. Ined., i. p. 367.
- See SCULPTURE, vol. x.\i. p. 568, fig. 18.

the strongly marked features of the general, so that

nothing of its powerful effect is lost by the lofty position
of the head. 3

According to Vasari, Verrocchio was one of

the first sculptors who made a practical use of casts from

living and dead subjects. He is said also to have produced
plastic works in terra-cotta, wood, and in wax decorated

with colour. As a sculptor his chief pupil was Francesco
di Simone, the son of that Simone whom Vasari wrongly
calls a brother of Donatello. Another pupil was Agnolo
di Polo (Paolo), who worked chiefiy in terra-cotta.

Verrocchio died in Venice in 1488, and was buried in

the church of St Ambrogio in Florence. (j. H. M.)

VERSAILLES, a town of France, chef -lieu of the

department of Seine -et-Oise and an episcopal see, lies

11 miles west-south-west of Paris, with which it is con

nected by railways on both banks of the Seine and by
a tramway. The town owes its existence to the palace

(460 feet above the sea) built by Louis XIV. The fresh

healthy air and the nearness of the town to Paris have
attracted many residents, and the interest attaching to the

place draws crowds of visitors. The population in 1881
was 48,012 ;

in 1886 it was 49,514 (commune 49,852),

including about 10,000 military.
The three avenues of St Cloud, Paris, and Sceaux converge in

the Place d Armes. Between them stand the former stables of

the palace, now occupied by the artillery and engineers. To the
south lies the quarter of Satory, the oldest part of Versailles, with
the cathedral of St Louis, arid to the north the new quarter, with
the church of Notre Dame. To the west a gilded iron gate and
a stone balustrade shut off the great court of the palace from the
Place d Armes. On either side are allegorical groups, besides
statues of the statesmen Suger, Sully, Richelieu, and Colbert, the
soldiers Duguesclin, Bayard, Turenne, and Conde, the sailors

Duquesne, Tourville, Duguay-Trouin, and Suifren, and the marshals

Jourdan, Massena, Lannes, and Mortier. At the highest point of

the court there is an equestrian statue in bronze of Louis XIV.,
and to the right and left of this stretch the long wings of the palace,
while behind it stand the central buildings one behind the other
as far as the Marble Court. Here all the lines of construction

meet, and here were the rooms of Louis XIV. To the north the

Chapel Court and to the south the Princes Court, with vaulted

passages leading to the gardens, separate the side from the central

buildings. On the latter is the inscription &quot;A toutes les gloires
de la France,&quot; which Louis Philippe justified by forming a collec

tion of five thousand works of art (valued at 1,000,000), com

memorating the great events and persons of French history. The

palace chapel (1696-1710), the roof of which can be seen from afar

rising above the rest of the building, was the last work of Mansard.

Plan of Versailles.

Opposite the altar is the king s gallery, which communicates with
the rooms on the first floor of the palace. The ground-floor of the
north wing on the garden side contains eleven halls of historical

pictures from Clovis to Louis XIV., and on the side of the interior

courts a gallery of tombs, statues, busts of kings and celebrities

of France for the same period. The Halls of the Crusades open off

3 See Selvatico, Arch, e Scult. in Venczin, 1847; Cicognara, Fab-
briche piu Cospicue di Venezia, 1853; and Milanesi s ed. of Vasari, iii.

p. 357 sq.
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this gallery, and are decorated with the arms of crusaders, kings,

princes, lords, and knights, and with those of the grand-masters
and knights of the military religious orders. On the first floor of

the north wing on the garden side are ten halls of pictures com

memorating historical events from 1795 to 1855; on the court side

is the gallery of sculpture which contains the Joan of Arc of the

Princess Marie of Orleans
;

and there are seven halls chiefly
devoted to French campaigns and generals in Africa, Italy, the

Crimea, and Mexico, with some famous war pictures by Horace
Yernet. The second story has a portrait gallery. In the north

wing is also the theatre built under Louis XV. by Gabriel, which
was first used on the 16th of May 1770 on the marriage of the

dauphin (afterwards Louis XVI.) and Marie Antoinette. Here,
on 2d October 1789, the celebrated banquet was given to the
Gardes du Corps, the toasts at which provoked the riots that
drove the royal family from Versailles

;
and here the national

assembly met from 10th March 1871 till the proclamation of the
constitution in 1875, and the senate from 8th March 1876 till the
return of the two chambers to Paris in 1879. The central birild-

ings of the palace project into the garden. On the ground floor are

the halls of celebrated warriors (once the anteroom of Madame
de Pompadour), marshals, constables, and admirals. The Great

Dauphin (son of Louis XIV. ), the duke and duchess of Berri, the

dauphin (son of Louis XV.), Madame de Montespan, Madame de

Pompadour, and the daughters of Louis XV. all lived in this part
of the palace. The gallery of Louis XIII., decorated with his

torical pictures of his and Louis XIV. s time, leads to the halls

surrounding the Marble Coui t. One of these contains many plans
of battles, and at its door Louis XV. was wounded by Damiens in

1757. The lobbies of the ground floor are full of busts, statues,
and tombs of kings and celebrated men. The famous state rooms
are on the first floor. On the garden side, facing the north, are a

series of seven halls, among them that of Hercules, till 1710 the

upper half of the old chapel, where the dukes of Chartres, Maine,
and Burgundy were married, and Bossuet, Massillon, and Bourda-
loue preached ;

the Hall of Mercury, where the coffin of Louis
XIV. stood for eight days after his death ; and the Hall of Apollo,
or throne room. To the front of the palace, facing the west, are

the Galleries of War and Peace, with allegorical pictures, and the
Glass Gallery, built by Mansard in 1678 (240 feet long, 34 wide,
and 43 high), having 34 arches, 17 of which are filled with
windows looking on the gardens and 17 with large mirrors. The
gallery is overloaded with ornament, and the pictures by Lebrun,
the trophies and figures of children by Coysevox, and the inscrip
tions attributed to Boileau and Racine all glorify Louis XIV.
This gallery was used by him as a throne room on state occasions.

Here the king of Prussia was proclaimed emperor of Germany on
16th January 1871. Connected with the Gallery of Peace is the

queen s room, occupied successively by Marie Therese, Marie Lec-

zinska, and Marie Antoinette, where the duchess of Angouleme
was born, the duchess of Burgundy died, and Marie Antoinette
was almost assassinated on 6th October 1789. The Coronation
Hall is so called from David s picture of Napoleon s coronation,
which is regarded as the artist s masterpiece. This hall opens on
the marble, or queen s, staircase. Behind the Glass Gallery on
the side of the court are the rooms of Louis XIV. The (Eil de

Boeuf, named from its oval window, was the anteroom where the
courtiers waited till the king rose. In it is a picture representing
Louis XIV. and his family as Olympian deities

;
and it leads to

the bedroom in which Louis XIV. died, after using it from 1701,
and which Louis XV. occupied from 1722 to 1738. To the north
of the Marble Court are the &quot;

petits appartements
&quot;

of Louis XV.
and to the south those of Marie Antoinette. Among the former is

the Porcelain Gallery, where every year under Louis XVI. the best
work made at Sevres was displayed. On the second floor of the

buildings surrounding the Stags Court Madame du Barry lived,
and Louis XVI. afterwards worked at lockmaking. Marie Therese
and Marie Leczinska had previously used the

&quot;petits apparte
ments

&quot;

of Marie Antoinette, one of the rooms of which is orna
mented with woodwork of her time. In this part of the palace
Madame de Maintenon and the duke of Burgundy had rooms,
those of the latter being afterwards occupied by Cardinal de Fleury
and the duke of Penthievre. In the south wing of the palace, on
the ground floor, are the Imperial Galleries (the first rooms of
which were used by the duke and duchess of Bourbon under Louis
XIV. ) and the rooms occupied by the president of congress when
the two legislative bodies meet together at Versailles. A sculpture
gallery contains busts of celebrated scholars, artists, generals, and

public_
men from the time of Louis XVI. onwards. In the south

wing is also the room where the chamber of deputies met from
1876 till 1879, and where the congress has since sat to revise the
constitution of 1875 and to elect the president of the republic. The
first floor is almost entirely occupied by the Battle Gallery (394
feet long and 43 wide), opened in 1836 on the site of rooms used

by Monsieur the brother of Louis XIV. and the duke and duchess
of Chartres. It is lighted from above, and the walls are hung
with pictures of French victories. In the window openings are the

names of soldiers killed while fighting for France, with the names
of the battles in which they fell, and there are more than eighty
busts of princes, admirals, constables, marshals, and celebrated
warriors who met a similar death. Another room is given up to
the events of 1830 and the accession of Louis Philippe, and a gal
lery contains the statues and busts of kings and celebrities from

Philip VI. to Louis XVI. In the rooms of the second story are

portraits (mostly modern), sea-pieces, pictures of royal residences,
and some historical pictures of the time of Louis Philippe.

_

The gardens of Versailles were planned by Le Notre. The best
view is obtained from a balcony of the Glass Gallery. The ground
falls away on every side from a terrace adorned with ornamental
basins, statues, and bronze groups. AVestwards from the palace
extends a broad avenue, planted with large trees, and having
along its centre the grass of the

&quot;Tapis Vert
&quot;

; it is continued by
the Grand Canal, 200 feet wide and 1 mile long. On the south two
splendid staircases of 103 steps, 66 feet wide, lead past the

Orangery to the Swiss Lake, 1312 feet long and 460 wide, beyond
which is the wood of Satory. On the north an avenue, with

twenty-two groups of three children, each group holding a marble
basin, from which a jet of water rises, slopes gently down to the
Basin of Neptune, remarkable for its fine sculptures and abundant
water. The Orangery (built in 1685 by Mansard) is the finest

piece of architecture at Versailles
; the central gallery is 508 feet

long and 42 wide, and each of the side galleries is 375 feet long.
There are twelve hundred orange-trees, one of which is said to be
465 years old, and three hundred other kinds of trees. The alleys
of the parks are ornamented with statues, vases, and regularly-cut
yews, and bordered by hedges surrounding the shrubberies. Be
tween the central terrace and the Tapis Vert is the Basin of Latona
or the Frogs, with a white marble group of Latona with Apollo and
Diana. Beyond the Tapis Vert is the large Basin of Apollo, who
is represented in his chariot drawn by four horses

;
there are three

jets of water, one 60, the others 50 feet in height. The Grand
Canal is still used for nautical displays ;

under Louis XIV. it was
covered with Venetian gondolas and other boats, and the evening
entertainments usually ended with a display of fireworks. Around
the Tapis Vert are numerous groves, the most remarkable being the
Ballroom or Eockery, with a waterfall ; the Queen s Shrubbery,
the scene of the intrigue of the diamond necklace

;
that of the

Colonnade, with thirty-two marble columns and a group of Pluto

carrying off Proserpine, by Girardon
;
the King s Shrubbery, laid

out in the English style by Louis Philippe ;
the beautiful Grove of

Apollo, with a group of that god and the nymphs, by Girardon
;

and the Basin of Enceladus, with a jet of water 75 feet high.

Among the chief attractions of Versailles are the fountains and
waterworks made by Louis XIV. in imitation of those he had seen
at Fouquet s chateau of Vaux. Owing to the scarcity of water at

Versailles, the works at MARLY-LE-Roi (q.v. )
were constructed in

order to bring water from the Seine
;
but part of the supply thus

obtained was diverted to the newly-erected chateau of Marly. Vast
sums of money were spent and many lives lost in an attempt to

bring water from the Eure, but the work was stopped by the war
of 1688. At last the waters of the plateau between Versailles and
Rambouillet were collected and led by channels (total length 98

miles) to the gardens, the soil of which covers innumerable pipes,

vaults, and aqueducts. The total volume of water annually brought
to Versailles is about 175,000,000 cubic feet, of which two-fifths

supply the town and the rest the park.
Beyond the present park, but within that of Louis XIV., are the

two Trianons. The Grand Trianon was originally erected as a

retreat for Louis XIV. in 1670, but in 1687 Mansard built a new

palace on its site. Louis XV., after establishing a botanic garden,
made Gabriel build in 1766 the small pavilion of the Petit Trianon,
where the machinery is still shown by which his supper-table came

up through the floor. It was a favourite residence of Marie

Antoinette, who had a garden laid out in the English style, and
lived an imaginary peasant-life. The Grand Trianon is a one-storied

building with two wings, and has been occupied by Monsieur

(Louis XIV. s brother), by the Great Dauphin, the duke of Burgundy,
the duchess of Orleans, Napoleon I., and Louis Philippe and his

court. The duke and duchess of Orleans lived in the Petit Trianon.

The gardens of the Grand Trianon are in the same style as those

of Versailles, and there is a museum with a curious collection of

state carriages, old harness, &c.

Apart from the palace, there are no buildings of interest in

Versailles, the church of Notre Dame, built by Mansard, the

cathedral of St Louis, built by his grandson, the Protestant church,
and the English chapel being in no way remarkable. The cele

brated tennis-court is now used as a museum. The large and

sumptuous palace of the prefecture was built during the second

empire, and was a residence of the president of the republic from

1871 to 1879. The library consists of 60,000 volumes; and the

military hospital formerly accommodated 2000 people in the service

of the palace. There are a statue of General Hoche and one of

Abbe de 1 Epee in the town. A school of horticulture was founded

in 1874, attached to an excellent garden, near the Swiss Lake.

XXIV. 23
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Versailles is the seat of a school of artillery and of a school for

non-commissioned officers of the artillery and engineers.

History. Louis XIII. often hunted in the woods of Versailles,

and built a small pavilion at the corner of what is now the Hue de

La Pompe and the avenue of St Cloud. In 1627 he entrusted

Lemercier with the plan of a chateau, and in 1632 bought the land

from Francis de Gondi, first archbishop of Paris, for 2640. In

1661 Levau made some additions, and in 1682 Louis XIV. took up
his residence at Versailles, and gave Mansard orders to erect the

great palace in which the original buildings disappeared. Fabulous

sums were spent on the palace, gardens, and works of art, the

accounts for which were destroyed by the king. Till his time the

town was represented by a few houses to the south of the present
Place d Armes

;
but land was given to the lords of the court and

new houses sprang up, chiefly in the north quarter. Under Louis

XV. the parish of St Louis was formed to the south for the increas

ing population, and new streets were built to the north on the

meadows of Clagny, where in 1674 Mansard had built at Louis

XIV. s orders a chateau for Madame de Montespan, which was
now pulled down. Under Louis XVI. the town extended to the

east and received a municipality ;
in 1802 it gave its name to a

bishopric. In 1783 the peace by which England recognized the

independence of the United States was signed at Versailles. The

states-general met here on 5th May 1789, and on 20th June took

the solemn oath by which they bound themselves never to separate

till they had given France a constitution, and which led to the
riots of 5th and 6th October. Napoleon, Louis XVIII., and
Charles X. merely kept up Versailles, but Louis Philippe restored its

ancient splendour at the cost of 1,000,000. In 1870 and 1871 the
town was the headquarters of the German army besieging Paris.

After the peace Versailles was the seat of the French national

assembly while the commune was triumphant in Paris, and of the

two chambers till 1879, being declared the official capital of France.

Versailles was the birthplace of Hoche, Abbe de 1 Epee, Philip V. of

Spain, Louis XV., Louis XVI., Louis XVIII., Charles X., Count de

Maurepas, Prince de Polignac, Marshal Berthier (Prince of Wagram),
Houdon the sculptor, Ducis the poet, Callet the mathematician,
and Ferdinand de Lesseps. (G. ME. )

VERSECZ, a royal free town in the county of Temes,

Hungary, 40 miles south of Temesvar. It is partly for

tified and is the seat of a Greek bishop. Amongst its

principal institutions are a high college for girls, a gym
nasium, and a real school. Versecz is one of the principal

wine-producing centres in the kingdom, its yearly export

amounting to an average of five and a half million gallons.
There is also a good trade in rice and silk. The popula
tion numbered 22,329 in 1880.

VEETEBEATA
TTERTEBRATA, the name of a great branch or phylum
V of the Animal Kingdom which comprises those ani-

La- mals having bony
&quot;

vertebrae
&quot;,

or pieces of bone jointed
marck s so as to form a spinal column. The first recognition of

d
. ,

the group is due to Lamarck (1797), who united the four

classing highest classes of Linnaeus s system as &quot;animaux a verte-

catious. bres,&quot; whilst distinguishing the rest of the animal world as

&quot;animaux sans vertebres.&quot; The same union of the four

Linnaean classes had been previously made by Batsch in

1788, who, however, proposed for the great division thus

constituted the name &quot;

Knochenthiere.&quot; The significance
of Lamarck s classification was materially altered, and the

foundation laid of our present attempts to represent by
our classifications the pedigree of the animal kingdom,
when Cuvier propounded his doctrine of

&quot;types,&quot;
and re

cognized the Vertebrata as one of four great types or plans
of structure to be distinguished in the animal world (z).

1

The Vertebrata of Lamarck and Cuvier included beasts,

birds, reptiles, and fishes, and until recently the group
was considered as one of the most sharply limited in the

animal kingdom. The progress of anatomical studies

very soon rendered it clear that all Vertebrata did not

possess bony vertebrae
; for, besides the commoner sharks

and skates, with their purely cartilaginous skeletons, natu

ralists became acquainted with the structure of fishes, such

as the sturgeons and the lampreys, which possess no verte

brae at all, but merely a continuous elastic rod (the noto

chord) in the place of the jointed spinal column. The
muscles and their skeletal septa were seen in these fishes

to be arranged in a series of segments attached to the sides

of this continuous rod
;
and hence the structural character

of bony vertebrae, as distinguishing the Vertebrata, gave

place to the character of segmental arrangement of the

muscles of the body-wall, such muscles being supported

by a skeletal axis which might be itself unsegmented

(notochord), or replaced by segmental cartilaginous or bony
Essential vertebrae. The studies of embryologists furnished a sound
struc- foundation for this conception by demonstrating that in
tares of ^ Q embryos of Vertebrata with true vertebrae these struc-

brates.
tures are preceded by an unsegmented continuous noto
chord. The inquiry into the structural characteristics of

Vertebrata led further to the recognition of several addi
tional points of structure, the combination of which was

present only in the group which had been recognized by
Lamarck on superficial grounds. It was found that all

1 These numerals refer to the bibliography at the end of the article.

Vertebrata possess laterally-placed passages leading from

the pharynx to the exterior, serving in the aquatic forms

as the exits for water taken in by the mouth, and provided
with vascular branchial processes, whilst in the embryos
of the higher air-breathing classes they appear only as

temporary structures. It was further established that the

great mass of nervous tissue lying dorsally above the

spinal column, and known as the cerebro- spinal nerve-

centre or brain and spinal cord, is in all cases a tube,

and originates as part of the dorsal surface of the embryo,
which becomes depressed in the form of a long groove and

finally closed in by the adhesion of its opposite edges, thus

forming a tube or canal. The three structures, noto

chord, gill-slits, and tubular dorsal nerve-cord,- were more
than twenty years ago recognized as characterizing, together
with the metameric segmentation of the musculature of

the body-wall, all Vertebrata at some one or other period
of their existence.

The establishment by Darwin of the doctrine of organic Questior

evolution in 1859 led naturalists consciously to make the ot Vei:te

attempt to determine the genetic affinities and the probable

ancestry of the various groups of animals, and enabled

them to recognize in the classifications by
&quot;

type &quot;,

and

other such conceptions of earlier systematists, the uncon

scious striving after genealogical representation of the

relationships of organic beings. The question naturally
arose in regard to the Vertebrata, as in regard to other

great divisions of the animal kingdom, What were the

characters of the earliest forms, the ancestors of those now

living? Then came the further questions as to whether

any surviving Vertebrata closely resemble the ancestral

form, and whether any animals are still in existence which

retain the general characters of those primeval forms

which were the common ancestors at once of Vertebrates

and of other large and equally well-marked phyla or

branches of the animal kingdom, such as the Molluscs, the

Annulates, &c. This fascinating subject of inquiry received

its most important impulse from the embryological investi

gations of the Russian naturalist Kowalewsky, and has

been for nearly a quarter of a century the fertile source of

speculation and its indispensable accompaniments, new
observation and research. Kowalewsky published in 1866

an account of the embryology of the lowest and simplest
of then recognized Vertebrates, the lancelet (Amphioxus

lanceolatus), in which he attempted to trace, cell for cell

from the fertilized egg-cell, the origin of the characteristic
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Vertebrate organs of this animal (2). This work alone

would not have acquired historic importance, although it

is the starting-point of what may be called strict cellular

embryology, as compared with the less severely histological

works of previous students. But it was accompanied by
an account (j) of the development of Ascidia mamillata,

one of the so-called Tunicate Molluscs, in which it was

demonstrated by Kowalewsky, not only that this supposed
Mollusc possesses when first hatched from its egg-envelope
a notochord, pharyngeal gill -slits, and a tubular dorsal

nerve-cord and brain, but that these three characteristic

ally Vertebrate features of organization originate from the

same cell-layers of the embryo, and in essentially the same

way as in Amphioxus, whilst the cell-layers themselves

originate from the egg-cell in the two animals by precisely

A 7 B f, C D
b

FIG. 1. Early stages of Ascidia and Amphioxus. a, blastopore ; 6, neural

groove ; c, neural folds ; d, closed portion of neural tube ; e, commencing
oral invagination (stomodaeum) of Ascidian tadpole ; /, right and left cloaca!

imaginations of Ascidian tadpole; g, anterior opening of neural tube of

Amphioxus, coincident with the later developed olfactory pit ; h, wall of one
of the series of paired outgrowths of archenteron or coelomic pouches of

Amphioxus; i, ectoderm; fc, endoderm (of diblastula phase); I, notochord,
derived from endoderm ; ra, cavity of gut ; n, cavity of nerve-tube ; o, wall
of nerve-tube, formed by upgrowth and union of neural folds ; p, mesoblast
of tail of Ascidian tadpole, derived from endoderm ; q, lumen of ccelomic

jiouches of Amphioxus, once continuous with m, but nijiped off in the course
of development.
A, B, C, D. Four stages in development of Ascidia, surface views showing

gradual enclosure of neural area. E, F, G. Three similar stages in develop
ment of Amphioxus. AA. Vertical antero-posterior median section of A. BB.
Similar section of B. I)D. Similar section of a stage a little earlier than D.
EE. Similar section of E (Amphioxus). GG. Similar section of embryo repre
sented in G. II. Transverse section of diblastula stage of Amphioxus, with

widely open blastopore (earlier than A or E). I. Transverse (right and left)
section about the middle of F, showing neural area. K. Transverse section
about middle of G, showing nerve-tube, notochord, and crelomic pouches or

mesoblastic somites q. L. Transverse section of a much further advanced
embryo of Amphinxus, showing nerve-tube, notochord, and put ; the walls
of the coelomic pouches are now converted into muscular tissue and the

pouch cavity (q) compressed. (All the figures after Kowalewsky, 77, /&amp;lt;?.)

similar movements of cell division and invagination (see

figs. 1 and 2). Kowalewsky s discoveries established once

for all that the Ascidian tadpole is identical in three very

special and distinct features of structure with the frog s

tadpole. No classification which pretended to set forth

the genetic affinities of animals could henceforth separate

POSITION HE. SPIRACLE CILLSL1TSI;

SPINAL CHORD / ,BBAm MOlTB

Fio. 2. Diagram illustrating relationship of tadpoles of Frog and Ascidian.

The two upper figures represent surface views of the tadpoles ; the two lower

ones show in place the chief Vertebrate organs, viz., notochord, gill-slits,

nerve-tube, and myelonic eye. (From Lankester s Degeneration.)

the Ascidian from the Vertebrata, and with it the Ascidian

brought the whole series of Tunicata.

The admission of Tunicata as a group of Vertebrata was Admis-

proposed by the present writer as long ago as 1877 WiJjJ^
but it required the intermediate proposition by Balfour of Jy^j
a group Chordata, to comprise the two divisions Tunicata i,rates.

and Vertebrata, in order to render the final admission of

Tunicata to their proper association with the Vertebrata

of Cuvier palatable to systematists. As an objection to

the simple inclusion of Tunicata in the great phylum Verte

brata it has been urged that Tunicata do not possess verte

bra, a proposition which is equally true of Amphioxus
and of some Fishes. Shifting the objection, some writers

have maintained that the vertebration of the Vertebrata

may be understood as having reference to the segmenta
tion of the muscles of the body-wall, which is exhibited

by all Cuvier s Vertebrata without exception, inclusive of

Amphioxus, though not by Tunicata. To this it may be

replied that the Ascidian tadpole, and more clearly the

free-swimming Tunicate Appendicularia (see fig. 9), do ex

hibit a segmentation of the muscles of the hinder part of

the body-wall similar to and identical with that of Amphi
oxus, whilst no such strict application of a name in its

original descriptive sense is desirable in systematic nomen

clature. All Gastropoda (it has been pointed out) are not

gastropodous ;
all Arthropoda are not arthropodous ;

and

many Echmoderma are not echinodermous. It is, in the

present writer s opinion, better to retain an historic and

familiar name for the great branch of the animal pedigree

to which it has become necessary to admit forms whose

affinities therewith were at one time unsuspected rather

than to sacrifice historical significance to a futile striving

after etymological accuracy.

The admission of Tunicata to association with Cuvier s Inclu-

Vertebrata has been followed by a further&quot; innovation. &quot;

^
The remarkable marine worm Balanoglossus originally

^&quot;^
described by Delia Chiaje at the end of the 18th century jn verte

was shown in 1866 by Kowalewsky (j) to possess a series brate

of pharyngeal gill-slits similar to those of Tunicata and phylum.

Amphioxus. Later researches by Bateson (6) have de

monstrated that Balanoglossus develops in embryonic life

a short notochord, whilst its nerve-cord is, in part at least,

tubular, and similar in position and relations to the median
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Argii-
ments

struc-

ture.

epidermal tract by the infolding of which the nerve-tube

of Tunicata and the other Vertebrata is formed. Hence
it seems impossible to exclude Balanoglossus from a place
in the phylum Vertebrata. The possession of pharyngeal

gill-slits alone might not justify the association
; but, when

this is combined with the presence of the notochord, though

rudimentary and with a special condition and position of

the main nerve-centre, it becomes impossible to ignore

Balanoglossus in our conception of the Vertebrate phylum.
The recent discoveries of Harmer (7) with regard to Cephalo-
discus will hereafter render it necessary to associate that

form, and in all probability Rhabdopleura also, with Balano-

glossus in the Vertebrate phylum. The further conse

quences of such an association in regard especially to the

affinities of Polyzoa and of Gephyrsza open up a large field

of speculation and of consequent embryological and ana

tomical research.

The Cuvierian Vertebrata, Amphioxus, Tunicata, and

Balanoglossus being thus indisputably connected by a re-

markable combination of structural points, which admit of

no explanation consistent with the principles of evolutional

morphology except that of the genetic relationship of the

forms thus enumerated, we are at once confronted by those

questions as to the ancestral history of Vertebrata which
have been already mentioned above as stimulated by
Kowalewsky s discoveries. Undoubtedly Amphioxus is

lower and simpler in structure than any Fish, Tunicata as

low as or lower than Amphioxus, and Balanoglossus, in

some respects, more archaic than eithef Amphioxus or the

Ascidian tadpole. The first tendency arising from the

discovery of the affinities of these simpler forms with the

Cuvierian Vertebrata Avas to see in them the representatives
of the ancestors of all Vertebrata. Amphioxus has been

pointed to by authorities in morphology as the living

presentation of our common Vertebrate ancestor
;
a similar

position corresponding to an earlier stage of development
has been admitted by no less an authority than Darwin
for the Ascidian. It appears, nevertheless, that all such

simple solutions of the problem of Vertebrate ancestry are

without warrant. They arise from a very common tend

ency of the mind, against which the naturalist has to

guard himself, a tendency which finds expression in the

very widespread notion that the existing anthropoid apes,
and more especially the gorilla, must be looked upon as

the ancestors of mankind, if once the doctrine of the descent

of man from ape-like forefathers is admitted. A little re

flexion suffices to show that any given living form, such as

the gorilla, cannot possibly be the ancestral form from
which man was derived, since ex hypothesi that ancestral

form underwent modification and development, and in so

doing ceased to exist. The same considerations apply to

the question of the ancestry of Vertebrata. Probably no

existing low form of Vertebrate closely represents the an
cestral form by the modification of which higher forms
have been developed. We have no justification for assum

ing that such low forms do more than present to us a col

lateral branch of the family, and that collateral branch

must, in all probability, have experienced its own special
series of modifications of structure. Not only this, but
we have no sufficient ground for assuming that, even in

respect of the simplicity of their structure, any given
animal forms at present existing exhibit a mere survival

of a corresponding degree of simplicity in their remote
ancestors. Such an assumption was almost universally

made, until a more correct view was pressed on the atten

tion of naturalists by Dr Anton Dohrn, the founder of the

zoological station of Naples (8}. So far from its being
the case that simplicity of organization necessarily implies
the continuous hereditary transmission of a low stage of

structural development from remote ancestors, there are

numerous instances in which it is certain that the existing

simplicity of structure is due to a process of degeneration,
and that an existing form of simple structure is thus de
scended from ancestors of far higher complexity of organi
zation than itself. Such are various parasitic worms and
Cmstacea. The evidence in favour of the occurrence of

progressive simplification of structure or degeneration, in

place of progressive elaboration, depends (1) upon the com

parison of the adult structure of the degenerate organism
with that of its nearest allies, by which it is often rendered
clear that the ensemble of the organization of the simpler

organism cannot be explained on the hypothesis that it

represents an ancestral or archaic condition common to it

and its more elaborate congeners, and (2) on the direct

evidence of individual development or life-history. The
latter evidence is conclusive, when we find, as in the case

of Cirrhipede Crustaceans and of Ascidian Tunicates, that

the embryo on its way to the adult condition passes through
stages of development presenting a higher degree of or

ganization than that ultimately reached, so that, as in the

Cirrhipede larva and the Ascidian tadpole, the young form
resembles allied organisms of a higher stage of develop
ment, and subsequently degenerates from the point of

progressive elaboration to which it had attained, and be
comes greatly simplified in the final stage of its growth.
Conclusive as such evidence is, there is no law of develop
ment which necessitates its preservation. If it be an

advantage to the organism, the full force of heredity has

play, and what are called the &quot;

recapitulative phases
&quot;

of

ancestral development are passed through by the indi

vidual in the course of development from the egg. But
with remorseless thoroughness all such hereditary tenden
cies may be removed when such removal is an advantage
to the organism, and the development from the egg may
proceed directly to the adult degenerate form. Such is

the case with many Tunicata, the young of which never

exhibit notochord and tadpole form
; indeed, were it not

for the preservation of a few exceptional cases, like that

of the Ascidian section of the group, we should have no
direct evidence of the degeneration of Tunicata from tad

pole-like ancestry.
The general result of the considerations which have Hypo-

been urged with regard to degeneration is this, that it is tliesis o

prima fade as legitimate an hypothesis, that any existing
de&en&amp;lt;

animal has developed by progressive simplification from
more elaborate ancestors, as it is that such an animal has

developed by a continuous and unbroken progress in

elaboration from simpler ancestors
;
and we are specially

called upon to apply the hypothesis of degeneration where
the animal under consideration is likely from its mode of

life to have undergone that process. Such modes of life,

tending to degeneration, are parasitism, sessile or adherent

habit, burrowing in the sea-bottom, and diffuse feeding.
The animal which pursues living prey, and contends with

other organisms for the dominion of the regions of earth and
water that are flooded with light and richly supplied with

oxygen gas, is the animal which represents the outcome of

a longer or shorter period of progressive elaboration. It

is worth while noting in parenthesis that in all cases the
&quot;

whirligig of time &quot;

has probably brought its revenges,
and that the ancestry of a form evolved through a long

period of progressive elaboration was at an antecedent

period subject to simplification and degeneration, whilst in

the past records of the present exemplars of the latter

process there must certainly have been long stretches of

continuous elaboration.

Applying these considerations to the construction of the Genea-

genealogical tree of Vertebrata, we find that the task is by logical

no means simplified. We cannot with the earliest evolu-

tionists adopt a scale or ladder-like series, placing the
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simplest form on the lowest step ;
nor can we be satisfied

with a tree-like arrangement, in which the forms at the

ends of the branches are always more elaborate than those

nearer the trunk. Our genealogical tree will more strictly
conform to that of a parvenu human family, if Ave take

worldly prosperity in the latter case as corresponding to

elaboration of structure in the former. The strict family

genealogist will include in the successive ramifications of

the tree the five sons of the founder of the family, one of

whom remained an agricultural labourer, whilst two be
came brewers and two emigrated. The cousins in the

next generation will be set forth in place, the sons of one
brewer becoming paupers, whilst those of the other advance
to the position of Government employes, and one to the

peerage. Thus in successive branchings of _.
i i i i t i

rHARYNGKAL
the family history there may be alternate pro- SACS & SLITS.

gress and degeneration. And so it must be R Nai sac.

in tlie genealogical trees constructed by the R, Eye.

naturalist : the fact that a branch is later in

origin will not imply that it is higher in ela

boration than those below it, and accordingly
we must not expect to draw our tree so as to

be able to trace all simpler forms to lower
3t

off-sets of the tree.

Divisions The structural features of those animals
of Verte- whicll must be

phylum in consequence ot possessing

laterally so as to enclose and protect the brain (hence Craniata].
Cartilage is developed in other parts of the body as a skeletal sub
stance, though it may be subsequently replaced in the cranium, as

elsewhere, by bone. The longitudinal muscles of the body-wall are
divided by transverse fibrous septa into a series of segments, vary
ing in the adult from ten to one hundred or more in number.
Cartilaginous neural arches, corresponding in number and position
to the fibrous septa, and resting on the notochord, are developed
so as to

protect the nerve-cord. Cartilaginous bars also pass out
wards, with a direction at first horizontal and then ventral, from
the sides of the notochord into the intermuscular fibrous septa.
Very generally, but not always, a tubular cartilaginous sheath
forms round the notochord

; this sheath with rare exceptions be
comes segmented to form a series of vertebral bodies, which lie in
the planes of the fibrous intersegmental septa, and, increasing in
thickness by encroaching upon the substance of the notochord,
finally obliterate it almost entirely.

SKELETAL,
ARCHES.

phylum

Spinal,

admitted to the Vertebrate

of possessing noto

chord, pharyngeal gill-slits, and dorsal nerve-

plate, tubular or unrolled, are such as enable 8th

us very readily to group them in four great

divisions, which appear to be equally distinct

from one another. As to what may be the

o-priptir relation** tn nnp nnorripr- nf thpqp fniir
FlG

?--
Three diagrams showing characteristic disposition of gill-slits, skeletal arches, vascular

arches, and furcal nerves in a primitive ideal Craniate. The following abbreviations require

groups WO will inquire Subsequently; for the explanation: pros., prosencephalon ; toaZ., thalamencephalon; mes., mesencephalon ; met., met-
,1

&amp;lt;i i i. encepualou; aud., otocyst or auditory sac ; tru. art., trimcus arteriosus. (Original.)
these groups

&quot; branches.
&quot;

The pharyngeal slits follow closely upon the mouth, and in ex

isting Craniata never number more than eight pairs (see fig. 3).

They are separated from one another and their apertures strengthened
by a series of cartilaginous hoops, the first of which, that between
the mouth and the first gill-slit, forms the primitive upper and
lower jaw in all but the small and degenerate group Cyclostoma.
The gill-slits when functional are generally protected by an opercular
fold of the body-wall, which overhangs them and corresponds to

the epipleural fold of Amphioxus, the collar of Balanoglossus, and
doubtfully to the wall of the atrial chamber of Urochorda. The
extension of this fold along the sides of the middle third of the

body (between the pharyngeal region and the anus) acquired in

ancestral Craniata the function of a continuous right and left lateral

fin (see fig. 4). At the same time a continuous median fin, corre-

Charac-

ters of

Crani
ata.

present we term

They are as follows :

Phylum VERTEBRATA.
Branch a Craniata (Cuvierian Vertebrata}.

,, b Cephalockorda (Amphioxus),
,, c Urochorda

( Tunicata )
.

,, d -Hemichorda (Balanoijlossns).

The Vertebrata thus limited may be defined as Coelomate
Enterozoa (Metazoa) with well-developed coelom. In all,

with the exception of the more degenerate members of

Urochorda, an elastic skeletal rod the notochord is de

veloped dorsally by an outgrowth of cells forming the wall

of the primitive archenteron
;
the notochord may or may

not persist in adult life. Pharyngeal gill-slits, which may
or may not persist in adult life, are developed in all Verte
brates. In all, except in certain Urochorda, the chief nerve-

centre has the form of a dorsal, median, elongate tract,

derived from the epiblast, which becomes sunk below the

surface and invaginated so as to form a tube. In all there

is a tendency to metameric repetition of parts, which may
find its expression in a strongly-marked segmentation of

the musculature of the body-wall and its skeleton, or may
be recognizable only in a limited degree, as exhibited by
the successive gill-slits or successive gonads.
We shall now examine the distinctive features of each

of these large groups, and form an estimate of their rela

tions to one another, and of their probable ancestry, this

being the task to which we must limit ourselves in the

brief space here afforded.

THE CRAXIATA.
The Craniata are Vertebrata in which the tubular cerebro-spinal

nerve-mass is swollen anteriorly to form a brain, consisting primarily
of three successive vesicles, in connexion with the anterior of which
the special nerves of the olfactory organs and of the eyes originate.
The notochord, whilst extending posteriorly to the extremity of the

body, does not reach quite so far forward anteriorly as the termina
tion of the nerve-tube. A cartilaginous cranium or brain-case de

velops round the anterior extremity of the nerve-cord, and rises up

Bl&quot; An
Fio. 4. A. Hypothetical primitive Fish, with continuous lateral fins S, S (paired

right and left), confluent with modiaii azygos fin (An), the post-anal part of
which is marked S

,
whilst its dorsal part is marked I). B. Actual Fish,

showing relation of isolated lateral and median fins to original hypothetical
/ins of the upper figure. BrF, left pectoral liu (paired); BF, left pelvic tin

(paired); AF, anal (post-anal) azygos tin; SF, caudal azygos tin; KF and
FF, auteriorand posterior azygos dorsal tins ; An, anus. (From Wiedersheim.)

spending to the dorsal, caudal, and anal fins of existing Fishes, was

developed. In both lateral and median fins a cartilaginous
skeleton was developed, consisting of a basal longitudinal bar,

supporting a number of rods like the teeth of a comb. The

primitive form of fin skeleton is retained in the median fins of

some sharks
;

the primitive lateral fin has in all cases either
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entirely disappeared (Cydostoma) (as has their anterior extension,

the operculum, in many cases) or it has become, together with its

skeletal elements, concentrated in two regions forming the pectoral
and the pelvic paired appendages or limbs, with their respective

girdles.
The cerebro-spinal nerve-centre and the disposition of the nerves

issuing from it present a remarkable complexity, and at the saine

time uniformity, of structure in all Craniata (see fig. 5). The fore

most of the three prim
ary cerebral vesicles

gives rise to paired an
terior outgrowths, the

prosencephala, to a

median dorsal out

growth, the

stalk of the

pineal eye

(rudimentary
in all exist

ing Craniata),
and to a me
dian ventral

outgrowth,
which is met

by an inva-

gination
the epidermis
of the oral

cavity form

ing the pitu

itary body,
further, to a

pair of lateral

outgrowths,
which be

come the

right and left

optic nerves

and retinae

respectively.

of FIG. 5. Diagrams of Craniate brain. A. Embryonic condition

of neural tube. G, Cerebral portion; R, spinal cord; I,

II, III, three primary cerebral vesicles. B. Longitudinal
section of adult brain, applicable to any and every Craniate

Vertebrate. Be, Floor of skull ; Ch, notochord ; SD, roof of

skull ; NHl, nasal cavity ; VH, fore-brain, prosencephalon,
or cerebrum ; Olf, olfactory lobe ; Cs, corpus striatum ; ZH,
thalamencephalon, corresponding to primary anterior vesicle,

from which the prosencephalon has grown out as well as Z,

the epiphysis or pineal body ; I, infundibulum, with attached

hypophysis or pituitary body H ; Opt, optic nerve ; Tho,

thalamus opticus ; HC, posterior commissure ; MH, mesen-

cephalon (corpora qiuidrigemina or optic lobes or mid-brain) ;

HH, cerebellum or metencephalon ; NH, medulla oblongata
or epencephalon (the reference line touches the membranous
roof of the so-called &quot;fourth ventricle&quot; of the brain); Co,

canal of the spinal cord or myelon. (From Wiedersheim.)

The modifications of the hindmost of the three prim

ary vesicles are also extremely definite and persistent throughout
the group : its anterior dorsal surface enlarges and becomes the

cerebellum (the metencephalon), whilst the cavity of its hinder

part (the medulla oblongata or the epencephalon) becomes compara
tively wide, and is covered dorsally by a thin membrane only, in

which nervous tissue does not take a part. The intermediate

primary cerebral vesicle (the mesencephalon) does not give rise to

outgrowths.
In all Craniata nerves are given off from the cerebro-spinal cord

or tube with great regularity, one right and left in each success

ive myomere or segment of the body-wall. Each nerve has two

roots, a dorsal (sensory) and a ventral (motor). A commissure
between each successive pair of deep or intestinal branches of the

spinal nerves forms the so-called sympathetic nerve-cords, one on

each side of the vertebral column. Nerves similar to the spinal

nerves, but not identical with them, are given off from the brain,

and perforate the cranial box right and left. In all Craniata there

are ten pairs of nerves which originate thus, and in the higher
forms two more pairs (elsewhere spinal) are included amongst those

which thus perforate the cranium (spinal accessory and hypoglossal).
The order and character of the cranial nerves are the same in all

Craniata. The first (olfactory) and the second (optic) are unlike

spinal nerves in both distribution and origin. As we pass back

wards along the series, the cranial nerves are found to resemble more
and more the ordinary spinal nerves. Hence it has been inferred

that the cranial region consisted at one time of a number of distinct

myomeres (as many as nine), which have become fused and modi
fied to form the typical craniate &quot;head.&quot; The oculo-motor or 3d
nerve indicates the first of these segments, the trochlear or 4th

nerve the second, the abducens or 6th the third, the facial and

auditory (7th and 8th) the fourth, the glosso-pharyngeal or 9th the

fifth, and the vagus or 10th, with certain of its branches supposed
to have been originally distinct nerves, the sixth, seventh, eighth,
and ninth. It is probable that in Craniata the metamerism of the

gill-slits does not correspond to the metamerism of the body-wall.
The mouth and each successive gill-slit are related to a bifurcate

branch of a cranial nerve (furcal nerve) in lower Craniata (see fig.

3) ;
these furcal nerves do not correspond, so far as we can at present

judge, with cranial myomeres.
The lateral pair of eyes (as opposed to the rudimentary pineal or

parietal eye) present a striking uniformity of origin and structure

throughout Craniata. Not only are they uniformly developed from
three elements, viz., the retinal cup which grows out from the
anterior of the primary cerebral vesicles, the epidermal lens which

grows inwards from the surface of the skin, and the connective
tissue between these two, but we find that the muscles attached to

the eyeball are identical throughout the series : that is, the superior,

inferior, and internal rectus, and the inferior oblique muscles repre
sent the first cranial myomere, the superior oblique represent
the second, and the external rectus represent the third cranial

myomere.
The olfactory sacs are paired in all except Cydostoma, in which

they are represented by a single sac which may or may not be

archaic in its azygos character. The auditory sacs are paired

organs which develop as invaginations from the surface, the orifice

of invagination closing up, at the hinder part of the cranial region.

They present a gradually increasing complexity of form as we pass
from aquatic to terrestrial forms, but are identical in essential struc

ture throughout.
All Craniata, except some Fishes, possess a muscular process on

the floor of the oral cavity which may carry teeth, or act as a lick

ing organ, or assist in suction. This is the tongue.
All Craniata, with degradational exceptions, possess an outgrowth,

single or paired, of the post-pharyngeal region of the alimentary
canal, which is filled with gas. In many Fishes this becomes shut

off from the gut ;
in others it remains in communication with the

gut by an open duct. In Fishes it functions as a hydrostatic appar
atus. In terrestrial Craniata it is subservient to the gas-exchange
of the blood and becomes the lungs.

All Craniata have a large and compact liver
;
and a pancreas is

also uniformly present, except in Cydostoma, some bony Fishes, and
the lower Amphibia.

All Craniata have a thick-walled muscular heart, which appears
first as an &quot;atrium,&quot; receiving the great veins, attached to a

&quot;ventricle&quot; by which the blood received from the atrium is pro

pelled through a number of arteries, right and left, corresponding in

number to the pharyngeal gill-slits between which they pass.
A proeatrial chamber (the sinus) and an extra-ventricular chamber

(the couus) are added to the primitive chambers
;
but the most

important modifications arise in consequence of the development
of pulmonary respiration and the gradual separation of the cavities

of the heart by median septa into a double series, a right and a left.

The plan of the great arteries in all Craniata is in origin the same,
and is determined by the primitive existence of a branchial circula

tion in the gill-slits, which is obliterated in higher forms. Simi

larly the plan of the great veins is identical, the primitive posterior
vertebral veins of lower Craniata, though persistent in higher
members of the group, having their function gradually usurped by
the excessive development of the renal vein, and of renal-portal and

ultimately of iliac veins.

All Craniata have a lymphatic system or series of channels by
which the exudation from the capillary blood-vessels is returned

to the vascular system. It includes in its space-system the coelom

and a variety of irregular and canalicular spaces in the connective

tissues. Masses of spongy tissue (adenoid tissue, lymphatic glands)

exist, through which the lymph filters, and there acquires corpus
cular elements as well as chemical elaboration. At various points
in various Craniata pulsating or simple communications are estab

lished between the lymphatic system and the veins. A special
and characteristic communication is established in the spleen, an

organ which is found in all Craniata, either as a single mass or as

scattered masses of spongy tissue in which blood-vessels arid lymph
atics unite.

The renal organs of Craniata are primitively a series of nephridia

corresponding in number to the myotomes of the mid-region of the

body in which they exist. They are connected in the simplest
Craniata by a right and a left archinephric duct, which appear to

be in origin lateral grooves of the epidermal surface. This primi
tive renal system has been modified in some lower forms (Cydostoma
and Teleostean Fishes) by the atrophy of its anterior portion. But
in all other Craniata it acquires relations to the gonads or ovary
and testes, so that an anterior portion of the archinephros and a

corresponding longitudinal tract of the duct become separated to

serve as oviduct, a middle portion to serve as sperm-duct, while a

posterior portion retains exclusively or shares with the middle

portion the function of urinary excretion. The male and female

gonads are, with the rarest exceptions, developed in distinct indi

viduals, though the rudiments of the suppressed gonad may in

some cases (Amphibia) be traceable in either sex.

The group of Craniate Fertebrata thus anatomically described, Sub-

whilst retaining the essential unity indicated, presents an immense divisions

variety of modifications. The chief modifications are distinctly of Crani-

traceable to and accounted for by mechanical and physiological ate.

adaptation to a terrestrial and air-breathing life, as opposed to the

earlier aquatic and branchial condition. The existing forms of

Craniata have been arrested at several points, in the progress towards

the most extreme adaptation to terrestrial conditions, which is

presented by those forms that can not only breath air and live on

dry ground but fly habitually in the air. The organs most obviously
affected by this progressive adaptation are the skin, the skeleton,

especially of the limbs, the pharyngeal gills, and the air-bladder.

This fact will appear most clearly in the subjoined classification of

Craniata
;

for space does not permit us to pursue further the

history of these modifications.
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Classification of CHAN I ATA. 1

Grade A. CYCLOSTOMA.
Class I. Myxinoidca.

II. Petromyzontia.
Grade B. GNATHOSTOMA.

Grade a. Branchiata heterodactyla.
Class I. Pisces.

II. Dipnoi.
Grade b. Branchiata pentadactyla.

Class. Amphibia.
Grade c. Pentadactyla lipobranchia.

Branch a. Monocondyla. Branch b. Amphicondyla.
Class I. Rcptilia. Class. Mammalia.

II. Avcs.

Ances- If we now briefly consider what must have been the common
tral form ancestral form from which these Craniata have proceeded, making
ofCrani- use of such internal evidence as their structure affords, we find

ata. that we get no further back than such an animal as would fit the

description given above, with the exception that we should be
warranted in substituting in the ancestor a pair of continuous
lateral fins, with comb-like cartilaginous skeleton, in place of the
two pairs of fins, or their total defect, seen in living Craniata. We
get no clear suggestion from the study of Craniata themselves as

to the meaning of the curious shape of the brain and its outgrowths
(though the pineal outgrowth has recently been explained as an

eye), nor as to the original genesis of the notochord. We should,
however, be justified in representing that region which now cor

responds to the hinder part of the skull and brain as more fully

developed and segmented, so as to give a series of separate myotomes
and perhaps separate nerves corresponding to the several furcal

branches of the vagus ;
and we may very well suppose that the num

ber of pharyngeal gill-slits was larger in the ancestral than in any
living form, though it seems improbable that in any true Craniate
did each gill-slit correspond to a distinct muscular segment.
An attempt to go further than this has been made by Dr Anton

Dohrn by the method of hypothesis and subsequent corroborative

inquiry into facts of minute structure and embryological history.

Making use of the principle of degeneration, Dohrn started with
the legitimate hypothesis that the branches of Vertebrata other
than Craniata viz., Cephalochorda, Urochorda, and (though at the
time he commenced his work their structure was not fully under

stood) Hcmichorda were not to be regarded as permanent records
of steps in the evolution of Craniata, but rather as greatly de

generate offshoots from the ancestors of that group, which could
throw but little light on the character of their non- degenerate
ancestors. A second fundamental assumption which led Dohrn to
his position was that the segmentation of the Craniates body-wall
is a primitive and essential feature in their structure, and becomes
more and more fully expressed instead of less developed the further
we go back in their ancestry. Dohrn, in fact, assumes that what
is called metameric segmentation is a phenomenon of structure
which has occurred once only in the history of animal form, and
that all segmented animals are genetically related and descended
from a common segmented ancestor. Assuming this, he pointed
to the existing Chaitopod Worms as most nearly representing at
the present day the common ancestor of segmented animals. They
have, as he pointed out, a high organization, little inferior to that
of the lowest Craniata; they possess a well -developed ccelom,
blood- vessels with red blood, a segmental series of nephridia
(modified in some as gonaducts), segmental branchiae, and lateral

locomotive organs ; not a few develop cartilage as a skeletal sup
port ;

and many show a concentration and fusion of segments to

form a complex head, which resembles, so far, that of Craniata.
The ventral in place of the dorsal position of the nerve-cord led
Dohrn to accept De Blainville s conception that the dorsal and
ventral surfaces are reversed in Vertebrata, as compared with

Annelids, Crustaceans, and Insects, so that the Vertebrate is com
pared to an Insect walking with its ventral surface upward. This
led further to the notion that the mouth of the Clwtopod or

Annelid, which penetrates the nerve-cord, or rather passes between
its two divaricated lateral constituents in those animals, has in

Craniata disappeared, its place being taken by a new mouth de
rived from the modification of a pair of gill-slits. The remnant of

the old mouth, which should, it the comparison instituted holds

good, lie in Craniata somewhere on the dorsal surface of the cranial

region, was sought by Dohrn in some of the peculiar and hitherto

unexplained median structures of the brain: at one time the fourth
ventricle with its deficient roof was suggested as thus to be explained,
whilst subsequently the curious median structures, the pineal and

pituitary bodies, were called in as possibly thus significant.
Without pursuing further the elaboration of Dohrn s views, it

must be at once noted that, whilst the legitimacy of the assumption
of degeneration must be admitted, the second assumption, viz.,

that metameric segmentation is a character bringing all forms

showing it into a special genetic continuity, cannot be accepted,
&quot;i The classes here enumerated are described in separate articles, whilst

Cyclostoma and Dipnoi are included in the article ICHTHYOLOGY.

The property of repeating units of structure, so as to build up a

complex of many similar parts united to form one individual, is a

very general one in organic forms, and is exhibited in various con
ditions by both animals and plants. Its simplest expression is

found in cell-structure and the binary division of cells. It shows
itself as affecting larger masses of structure in the arborescent
colonies of Ccelentera, in the radial or antimeric composition of
Echinoderms and of Compound Ascidians, and in the linear or
metameric segmentation of Worms, Arthropods, and Vertebrates.
There is abundant evidence that this property is a general one,
which may assert itself at any period in the history of a group of

animals, and does not imply special unity of origin in forms which
exhibit it. As pointed out in the article HYDKOZOA, merogenesis

the name applicable to this phenomenon generally may take
an extreme and complete character, leading to the separation and
independence of the units of structure produced ;

in that case it

may be termed eumerogenesis. Or the process may be very partial,
occurring only during a period of embryonic growth, and subse

quently ceasing, so that later growth obscures or obliterates it

altogether (dysmerogenesis). There is no ground for assuming
that either one of these extremes is fundamental or original. Any
mechanical or nutritional condition may lead to merogenesis in an

organism in which the tissues have a certain reproductive capacity,
or have not acquired final differentiation

; and it will depend upon
the balance of advantage, determined by natural selection, whether
the segmentation (supposing the merogenesis to take the linear

form) results in the separation of segment-buds, or in the formation
of an annulate body, or leaves traces of its occurrence only in certain
tissues and organs. The Cestoid Worms present within the range
of a single group almost every grade of eumerogenesis and dysmero
genesis (Caryophyllseus, Ligula, Taenia). In the otherwise amero-

genetic Moltusca, Chiton and the pearly Nautilus show dysmero
genesis in certain organs, whilst the Planarian Worms frequently
exhibit eumerogenesis in their bud-segmentation (to be compared
with that of the Annelid Ctcnodrilus described by Zeppelin, 9) and
the elongated Nemertines only slight traces of dysmerogenesis.

If we deny Dohrn s assumption with reference to segmentation,
we are no longer led in the direction of the Annelids (Chsetopods)
in our search for the ancestry of the Craniate Vertebrata.
The fact that the notochord is the forerunner of the segmented

vertebral column, and is itself never segmental, instead of being a

difficulty, acquires directive significance. The fact that the nerve
tube is dorsal, and not ventral, no longer requires the large assump
tion that animals have reversed their habitual carriage, but suggests
that the Craniates ancestor had a dorsal median nerve, which has
increased in size and importance so as to become the nerve-tube
of existing forms. m
The explanation of

the curious struc

ture of the brain
will have to be
found otherwise
than in the assump
tion of a perforating

pharynx, an as

sumption which the

recent discovery of

the true nature of

the pineal body has
rendered untenable
in the latest form
advocated by its

ingenious author,
whose speculations,

nevertheless, de
serve the fullest re

cognition as having
stimulated inquiry
and guided observa

tion.

Balfour (ro) in

1878 refused to a-

dopt Dohrn s views,
and considered it

probable that the

dorsal position of

the nerve - cord in

Vertebrata could be

accounted for, with
out any assumption
of a substitution of

a pair of gill-slits for

the original mouth,

AMPHIOXUS
Fio. 6. Comparison of nervous systems of a Ncmertino,
a primitive Craniate, and Ampli ioxus. m, Median dor
sal nerve, which becomes the myelon in the Craniate
and Amphioxits, acquiring an anterior enlargement in

the former; I, lateral nerve (right and left), absent by
degeneration in Amphioxiis Ig, ganglia of lateral

nerve, forming a single large lobe on each side in
the Nemertine, and broken into a metameric series in
the Craniate ; ,

roots of vagus nerve of the Craniate ;

dr, dorsal roots of nerves given off from myelon or
median dorsal nerve

; vr, ventral roots of these nerves,
here represented as separate nerves; 0, mouth. (After
Hubrecht.)

by assuming that

primitively the nerve-cord consisted of two lateral cords, as seen at

the present time in the Nemertine Worms, and that these cords
have coalesced dorsally in Vertebrata, just as it is clearly demon-
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strable that two originally lateral cords have coalesced neutrally to

form the Annelid s ventral nerve-chain.

The comparison of the Vertebrates nervous system with that of

the Nemertines had already been made by the present writer, as

cited by Hubrecht (//) in connexion with the latter s discovery of

a complete sub-epidermal nerve-tunic in those worms. Hubrecht

has more recently on two occasions (12 and 13) developed an in

teresting and important comparison of Nemertine and Vertebrate

structure. He has in the first place suggested that the notochord

of Vertebrata is nothing more than a modified survival of the pro
boscidean sheath of the Nemertines, whilst the oral invagination of

the epidermis, in connexion with the hypophysis cerebri of the

Vertebrate, may be a last remnant of the proboscis itself. More

conclusively he has drawn attention to the median dorsal nerve of

Nemertines as corresponding to the Vertebrate cerebro-spinal nerve-

cord, whilst the great lateral nerve-cords of Nemertines, and the

lateral ganglia in which they expand anteriorly, are compared to

the lateral ganglia of the cephalic region of Craniate Vertebrata

and the nerve of the lateral line (see fig. 6). The comparison is

strengthened by the existence of a metameric series of transverse

nerves in the Nemertine, which correspond in respect of their meta
merism and their connexion with a dorsal median trunk, with the

spinal nerves of Craniata. Hubrecht is careful to insist that he

does not regard the Nemertines as representing the direct ancestry
of Vertebrata ;

but he points out that from the primitive condition

of an elongate animal, with a plexiform nerve-tunic, it is readily
conceivable that a form was developed in which the nervous tissue

was concentrated in three cords, a median dorsal and two lateral,

and from such a form we can derive the Craniates condition by
excessive development of the median tract and relatively small

development of the lateral cords, whilst the Nemertines condition

would be attained by the converse process. The tubular condition

of the cerebro-spinal nerve-cord of Vertebrata, it may here be re

marked, is now very generally regarded as being in its origin a

purely developmental feature. It was primitively separated from
the epidermis by delamination and in-sinking, and the mode of

formation by invagination of a canal has been substituted in accord

ance with a general embryological law of growth, which is that

bulky structures originating beneath a surface from the cells form

ing that surface take up their position in embryonic growth by in

vagination of the parent surface. The tubular form, having thus

started, seems to have been utilized during one phase of Vertebrate

evolution for the respiration of the nervous tissue, by the introduc

tion through an anterior unclosed pore of a current of water, which

escaped by the neuranal canal (as in larval Amphioxus).
There is a wide gap between any form presenting an approach to

a Nemertine Worm and the most simple Craniate Vertebrate which
can be imagined still provided with the organization characteristic

of all Craniata. To pass from such a Worm-like animal to a Craniate,
we have to account for and introduce, amongst other new develop
ments, (1) a greatly increased metamerism, showing itself in the

segmentation of the muscles of the body-wall and in the repetition
of the nephridia ; (2) the characteristic sense organs; (3) the lateral

and median longitudinal folds or continuous fins
; (4) the carti

laginous rods and bars of the skeleton ; (5) the gill-slits, even if

we admit the notochord to be represented by the proboscidean
sheath.

It remains to inquire whether the structure of the other Verte

brata throws light on this long hypothetical passage from the

simple Worm phase to the elaborate Craniate, or suggests any other

ancestry.
THE CEPHALOCHOKDA.

Char- Cephalochorda are Vertebrata in which there is no anterior
acters of dilatation of the nerve-tube to form a brain (see fig. 6) and no
Cephalo- specialized skeletal brain-case. The notochord extends from one
chorda, extremity of the elongate body to the other as a tapering uncon-

stricted rod, passing anteriorly some distance in front of the
nerve-cord. The longitudinal muscles of the body-wall are divided

by transverse fibrous septa into a series of segments (sixty-two in

Amphioxus lanceolatus), the more anterior of which are in front

of the mouth and not in any way fused to form a head or cranial

structure. Dense connective tissue (differing but little from car

tilage) forms an unsegmented sheath to the notochord and an
unbroken neural canal above it, in which the nerve-cord lies.

The same tissue forms a series of metamerically repeated fin rays,
which support the base of a median fin extending along the entire

dorsal surface. The fin is continued ventrally from the caudal ex

tremity as far forward as the anus, but without fin rays. T\vo
lateral up-growths of the body-wall (the epipleura) extend one on
either side from the head as far back as the anus. Each of these

is divided into three regions, (1) an anterior, which forms the

praoral hood
; (2) a median, which forms the wall of the great

branchial chamber, the two folds meeting one another and coales

cing in the ventral mid-line, excepting where they leave a posterior
median aperture, the atriopore ;

and (3) the post-atrioporal prreanal
ventral fin (extending between atriopore and anus), which is formed

by the complete coalescence of the two folds behind the atriopore.

FIG. 7. Amphioxus lanceolatus, Yarrell (Rranchiostoma liibricum, Coste).

(Original drawings.) (1) Lateral view of adult, to show general form, tha

myomeres, fin rays, and gonads. A, oral tentacles (28 to 32 in full-grown
animals, 20 to 24 in half-grown specimens) ; B, prceoral hood or prseoral epi-

pleur ; C, plicated ventral surface of atrial chamber ; D1
,
D 1

?, D -6
; gonads,

twenty-six pairs, coincident with myotomes 10 to 36 ; E, metapleur or lateral

ridge on atrial epipleur ; F, atriopore, coincident with myotome 36
;
G 1

,
GJ5

,

G34
,
double ventral iin rays, extending from myotomes 37 to 52, but hav

ing no numerical relation to them ; H, position of anus, between myotomes
51 and 52

; I, notochord, projecting beyond myotomes ;
K7

, Iv2?, K.*&amp;gt;
2

, myo
tomes or muscular segments of body-wall, 62 in number ;

L ll
&amp;gt;o, L-30, L25;J

,
dor

sal fin rays, about 250 in number, the hard substance of the ray being absent
at the extreme ends of the body (these have no constant numerical relation

to the myomeres); M, notochord as seen through the transparent myotomes,
the thin double-lined spaces being the connective-tissue septa ami the
broader spaces the muscular tissue of the myotomes ; N, position of brown
funnel of left side (atrio-coelomic canal) ; O, nerve-tube resting on notochord.

(2) Dissection of Amphioxus. By a horizontal incision on each side of the

body a large ventral area has been separated and turned over, as it were on
a hinge, to the animal s left side. The perforated pharyngeal region has then
been detached from the adherent epipleura or opercular folds (wall of atrial

or branchial chamber) by cutting the fluted pharyngo-pleural membrane d,
and separated by a vertical cut from the intestinal region, a, Edge of groove
formed by adhesion of median dorsal surface of alimentary canal to sheath
of notochord ; b, median dorsal surface of alimentary canal ; c, left dorsal

aorta ; cc, single dorsal aorta, formed by union of the two anterior vessels ; cc
,

same vessel resting on intestine ; d, cut edge of pharyngo-pleural folds of

atrial tunic, really the original outer body-wall before the downgrowth ol

epipleura ; d
,
atrial tunic (original body- wall) at non-perforate region, cut

and turned back so as to expose peri-enteric coelom and intestine r ; , up
standing folds of body-wall (pharyngo-pleural folds) on alternate bars of per
forate region of body ; /, atrio-ccelomic canals or brown funnels (collar-pores
of Balanoglossus); g, cavity of a gonad-sac ; m, cut musculature of body-
wall

; n, anus ; o, post-atrioporal extension of atrial chamber in form of a
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tubular cnecum ; p, atriopore ; q, hepatic caecum ; r, intestine ; s, ccelom ; t,

area of adhesion between alimentary canal and sheath of notochord ; v, atrial

chamber or branchial cavity ; w, post-atrioporal portion of intestine ; x,

canals of metapleura exposed by cutting ; B, probe passing through atrio

pore into atrial or branchial chamber ; FF7

, probe passed from coeloin, where

it expands behind the atriopore, into narrower perienteric coelom of praj-

atrioporal region.

(3) Portion of (2) enlarged to show atrio-coelomic canals
(&quot;

brown funnels&quot;

of Lankester). Lettering as in (2).

(4) Section taken transversely through prseoral region near termination of

nerve-tube, a, Olfactory ciliated pit on animal s left side, its wall confluent

with substance of nerve-tube ; b, pigment spot (rudimentary eye) on anterior

termination of nerve-tube ; c, first pair of nerves in section ; d, fin ray ; &amp;lt;,

myotome ; /, notochord; g, space round myotome (? artifact or coelom); /),

subchordal canal (? blood-vessel); i, a symmetrical epipleura of pncoral hood.

The originally double character of this part of the ventral fin is

indicated by the double series of metameric fin rays which support
it. It is probable that these

&quot;epipleural&quot;
folds of Amphioxus

correspond to the opercular folds and lateral fins of Craniata. No
cartilaginous fin rays are developed in the atrio-pleural (opercular)

region of the epipleura ;
but a longitudinal unsegmented bar of

cartilaginous consistency strengthens its side and bounds a lymph-
holding canal (x in fig. 8).

The gill-slits in Amphioxus are very numerous (one hundred or

more), and have no numerical relation to the metameres of the

muscular body-wall, though the first few which appear in the

embryo correspond at the time to successive myomeres, a relation

which they subsequently lose. The sides of the gill-slits are sup
ported by chitinous (?) bars, and each slit is divided into two equal
portions by a longitudinal tongue or bar, which grows out from
the dorsal margin of the slit soon after its first formation. The
number of gill-slits increases continually throughout the life of

Amphioxus by the formation of new ones at the posterior border of

the pharynx, whilst the myomeres do not increase in number after

early embryonic life.

The nerves given off from the dorsal nerve-cord of Amphioxus are

of two kinds, dorsal and ventral. The dorsal nerves correspond
in number and position to the myomeres, right and left, except in

the most anterior region of the body, where two larger pairs of

dorsal nerves are given oil from near the extremity of the nerve-

cord, and pass forward, supplying the region which lies in front of

the termination of the musculature. The ventral nerves are

ininute, and are given off numerously, right and left, from the

nerve-tube throughout its length. The dorsal and ventral nerves
of a single inyomere appear to correspond, respectively, to the
dorsal and ventral roots of a spinal nerve of a Craniate.

There is a single olfactory pit in Amphioxus, which rests upon
the left side of the anterior termination of the nerve-cord (see fig.

7, 4). Within the cavity of the nerve-cord at the same point a

patch of brown pigment is present (eye-spot). There are 110 repre
sentatives of the lateral eyes of Craniata and no otocysts.

There is no representative of the Craniates swim-bladder in

Amphioxus. A single wide diverticulum of the alimentary canal

represents the liver of Craniata ;
the pancreas is unrepresented.

The vascular system is singularly incomplete : large trunks

exist, but few branches and no heart, whilst the blood itself is

colourless, and communicates (as in Craniata by the lymphatic
&quot; hearts

&quot;)
with the ccelomic fluid at various points. A contractile

ventral trunk runs along the lower face of the slit pharynx, and
sends vessels right and left up the successive bars

;
these vessels

unite above, as in Craniata, to form a double &quot;dorsal aorta,&quot; which

posteriorly becomes a single vessel. A portal system of veins can
be traced in connexion with the hepatic coecum.

No system of lymphatic vessels, nor lymphatic &quot;glands,&quot;
nor a

spleen exist
;
but the ccelom, and certain other spaces in the

connective tissue, contain coagulable lymph, and correspond to the

lymph spaces of Craniata.

There is no series of nephridia, nor a renal organ formed by the
coalescence of nephridia, nor are gonaducts present. The &quot;brown

funnels,&quot; a pair of funnel-shaped tubes discovered by Lankester

(14), place the ccelomic space of the opercular (epipleural) down-

growths of the body-wall in communication with the space which
these folds enclose. They appear to be identical with the &quot;collar-

pores&quot;
of Balanorjlossus, and it is doubtful whether they represent

nephridia.
In the larval Amphioxus there is developed from the left anterior

ccelomic pouch a glandular tube and a sense-organ, which are re

presented in the adult by the structures marked/ in fig. 8, B. This
tube is probably the same thing as the subneural gland of Ascidiaus
and as the proboscidean gland and pore of JJalanoylossus. Quite
distinct from the foregoing is a nephridial tube lying on the left

side behind the mouth of the larval Amphioxus. All are probably
of the nature of nephridia. In the adult Amphioxus the nephridial
tube is in an atrophied condition, though large and active in a late

larval stage, when the olfactory pit opens into the neural canal.

Hatschek (75) describes this condition in
&quot;aus*jebildctc&quot; but not

in adult examples.
The gonads are distinct ovaries and testes

; they are developed
in distinct male and female individuals in corresponding positions,

viz., in that part of the coelom which is carried downwards in the

u

ft/GHT
FIG. 8. Transverse sections of Amph iom s. (Original.) A. Section through re

gion of atrio-ccelomic canals, v. B. Section in front of mouth ; the right and
left sides are transposed, a, Cavity surrounding tin ray ; a

,
tin ray ; b,

muscular tissue of myotome; c, nerve-cord; d, notochord; e, left aorta; /,

thickened ridges of epithelium of prseoral chamber (Rader organ); g, coiled

tube lying in a coelomic space on right side of praoral hood, apparently an

artery ; h, cuticle of notochord ; i, connective-tissue sheath of notochord ; k,

median ridge of skeletal canal of nerve-cord ; I, skeletal canal protecting
nerve-cord ; m, inter-segmental skeletal septum ofmyotome ; n, subcutaneous
skeletal connective tissue

; o, ditto of metapleur (this should be relatively
thicker than it is); q, subcutaneous connective tissue of ventral surface of

atrial wall (not a canal, as supposed by Stieda and others) ; r, epiblastic epi
thelium ; s, gonad-sac containing ova

; t, pharyngeal bar in section, one of

the &quot;

tongue
&quot;

bars alternating with the main bars and devoid of pharyngo-
pleural fold and crelom ; it

,
so-called &quot;dorsal&quot; coelom; x, lymphatic space

or canal of metapleur ; y, sub-pharyngeal vascular trunk ; z, blood-vessel

(portal vein) on wall of hepatic caecum ; aa, space of atrial or branchial

chamber; bb, ventral groove of pharynx (anteriorly this takes the form of a

ridge); cc, hyperbranchial groove of pharynx; dd, lumen or space of hepatic
ca-cum ; ee, narrow coplomic space surrounding hepatic ca?cum ; //, lining

cell-layer of hepatic caecum ; gg, inner face of n pharyngeal bar clothed with

hypoblast, the outer face covered with epiblast (represented black) ; hh, a

main pharyngeal bar with projecting pharyngeal fold (on which the reference

line rests) in section, showing coelomic space beneath the black epiblast; ii,

transverse ventral muscle of epipleura ; kk, raphe or plane of fusion of two

down-grown epipleura; II, space and nucleated cells on dorsal faceofnoto-
ehord ; mm, similar space and cells on its ventral face.

descending right and left outgrowth (epipleura, opercula) of the

body-wall, which encloses the atrial or branchial chamber. Thi-

gonads are twenty-six pairs in number, corresponding to the 10-30

myomeres. They are devoid of ducts, and discharge their pro
ducts by dehiscence into the atrial chamber, whence they pass to

the exterior, either by the atriopore or by entering the pharynx
through its slits, whtn they are ejected by the mouth.

In many respects Amphinxus, the only representative of Ccphalo-

chorda, bears evidence of being derived from a more highly organized
XXIV. 24
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Relation- ancestry. Its mode of life (burrowing in the sand in shallow water,

ship of whilst its general build is that of a swimming animal) and the

Cephalo- nature of its food (diatoms, &c., carried into the pharynx by ciliary
chorda to currents) in themselves suggest such a history. The vascular

Craniata system is elaborate in plan yet incomplete in detail, suggesting an
and the atrophy of its finer branches, which is consistent with the small
Verte- size of Amphioxus and the general principle that a complex vascular
brate system can only be developed in an animal which has attained to

ancestry, a certain bulk. The absence of well-developed sense organs and of
&quot;

cephalization
&quot;

in an animal which has attained to such elabora

tion of structure as is shown by the pharynx and atrial chamber,
and which has such well-developed muscles to the body-wall, is an

inconsistency best explicable by degeneration ; so, too, the existence

of the elaborats series of fin rays, which are out of proportion to

the mechanical requirements of so small a form.

Degenerate though Amphioxus must be, the ancestor from
which it started on its retrogressive course was probably a long
way behind any living Craniate. There is no reason to suppose
that this ancestor had a cranium, or that the muscular segments
and segmental nerves in its cephalic region were fused and
welded. Antyhioxus has probably lost, as compared with that

ancestor, lateral eyes and otocysts, nephridia, and, above all, size.

The epipleural folds which now form oral hood, branchial opercula,
and coalesced ventral fin were probably originally less developed
lateral ridges, protecting the gill-slits anteriorly and posteriorly,

serving by their undulations to assist in locomotion, whilst the
median fin and its rays were large and functional.

One of the most curious features in the structure of Amphioxus
is its asymmetry. The anus is on the animal s right side, the

nasal pit upon its left
;
the myomeres on the two sides of the noto-

chord do not coincide
;
and the right and left dorsal spinal nerves

do not arise vis-a-vis to one another. There is no conclusive reason

for regarding this as an ancestral feature, although the early larval

form is as curiously asymmetrical as the adult. Amphioxus habitu

ally rests upon the sand, lying upon one side of the body, and it is

possible that the distortion is related to this habit, as in the case

of the Pleuronectid Fishes.

However we may estimate Amphioxus, we are not led by it, though
its muscular metamerism is so well marked, a single step in the
direction of the Annelids, neither are we led directly, it is true, in

the direction of Nemertina in connexion with those points, as to

relationship of notochord with proboscis sheath and nerve-cord
with median dorsal nerve, insisted on by Hubrecht. But it will be
seen below that, by the agreement of Amphioxus with Balanoglossus
in the structure of the perforations of the pharynx, in the possession
of collar pores, and in the prseoral glandular body, we do arrive at

an important connexion with Nemertine-like forms.

THE UEOCHORDA.
Char- Urochorda are Vertcbrata which, with the exception of the group
acters Larvalia (Appendicularia, Fritillaria, Oikopleura), have receded
of Uro- very far indeed from the characteristic Vertebrate structure, show-
chorda. ing neither notochord nor nerve-cord, and gill-slits only of the

most highly modified and aberrant form
; some, however (certain

Ascidians), pass through a larval condition in which these struc

tures are present in the normal form. It is necessary for the pur
poses of the present article to confine our attention to Larvalia and
to the larval forms which retain ancestral characters. (For a de

scription of the whole group, see the article TUNICATA. ) In Uro
chorda thus signalized the notochord never reaches forward into the
anterior part of the body, but is confined to the tail (hence Uro

chorda). The longitudinal muscles of the region traversed by the
notochord show traces of metameric segmentation, which are prob
ably survivals of a more complete development of inyorneres in

ancestral forms (16). There is no trace in Larvalia of fin rays
or other skeletal structure. Corresponding to the opercular folds

and epipleura of Craniata and Cephalochorda are ridges of the

body-wall, which protect the pharyngeal gill-slits, and may give
rise, as in Cephalochorda, to an enclosed atrial chamber with

atriopore. The gill-slits in these larval forms are few in number
(one or two pairs), but in many of the aberrant Urochorda (by far

the majority of the group) they become excessively numerous and

complicated in structure, and are supported by a chitinous (?)

framework, as in Cephalochorda. It has been suggested that the

fenestrated structure of the pharyngeal wall in Tunicata does not

represent a series of gill-slits, but a single pair of slits subdivided.
This suggestion is worthy of further consideration.

The cerebro-spinal nerve-cord is tubular and presents itself as a

dilated cerebral vesicle in front of the notochord, and as a narrower

part running along the whole length of the notochord.
Sense organs are present a single eye with pigment and lens,

a single otocyst, and an olfactory pit (Larvalia). The mouth is

dorsal in position in the Ascidian tadpole, but subterrninal in Lar
valia. The pharynx is wide, and is followed by a narrow oeso

phagus, stomach, and intestine, which does not open ventrally but
turns upwards to the anus. The Larvalia have a rudimentary
heart and no vascular system, a fact connected with their diminu

tive size. For the same reason no vascular system develops in the
Ascidian tadpole until it has ceased to be locomotive and has entered

upon its later development ;
but in the larger adult Urochorda a

contractile heart and a well-developed vascular system are present.
No undeniable nephridia are present in Larvalia nor in the larval

Ascidian, and no structure comparable to the collar pores of Balano

glossus or the atrio-ccelomic funnels of Amphioxus is known in them.
The subneural gland, however, a glandular tube opening anteriorly

near the mouth of the pharynx, appears to be identical with the

praeoral larval gland of Amphioxus and the proboscis pore and gland
of Balanoglossus. It is probably to be regarded as a nephridium,
and has been compared by Julin and Van Beneden to the pituitary
body of Craniata, with which it corresponds in position and de

velopment.
The gonads of Larvalia are developed in irregular masses on the

walls of the ccelom, ovaries and testes in the same individual.
As above indicated, there is a small section of Urochorda which Classi-

retain in adult life the tadpole-like form and the essential Verte- fieation

brate organs which are exhibited by the larvae only of other Uro- of Uro
chorda, and by a few only of these. This necessitates a primary chwda.
division of the branch into two grades.

Grade A. LARVALIA (Appendicularia, Fritillaria, Oikopleura).
Grade B. SACCATA.

Class I. Ascidise, (Simpliccs, Sociales, Composite, Pyroso-
miidea).

Class II. Salpiformia (Salpiidca, Dolioliidca).

PIG. 9. Fritillaria (Appendicularia) furcata, one of the Urochorda. (Original
drawings.) A. Lateral surface view, showing habitual carriage of

&quot;body&quot;

at right angles to &quot;

tail.&quot; B. Organs of body as seen by transparency. C.
Lateral view of body with tail in morphological position, showing organs by
transparency. I). Surface view of animal from below to show apertures, a,

Otocyst in connexion with brain ; 6, olfactory pit; c, dorsal hood ; d, nerve-
tube passing from enlarged brain to caudal region, where it forms one true

ganglion and a series of minor enlargements, corresponding to the rudimentary
&quot;

rnyotomes
&quot;

or &quot;

myomeres
&quot;

of the tail ; e, stomach ; /, ovary ; g, testis ; Ji,

notochord (urochord) ; i, nerve-tube or myelon in tail ; Tc, fifth myomere of
tail

; I, anus ; m, heart ; n, gill-slit ; o, endostyle or hypobranchial groove ;

p, mouth.

Urochorda are so extremely aberrant, and show so little more Relations
than a transient developmental indication of the essential Verte- of Uro-
brate organs, that we cannot hope to get much positive information chordaio
from them on the subject of Vertebrate ancestry. Only the minute Verte-

Appcndicularise. (Larvalia) retain the Vertebrate structure through brate

life, and they are obviously, on account of their minute size, ex- ancestry,

tremely degenerate. It is possible to make hypotheses as to the
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greater or less elaboration of the ancestors of Urochorda, and to

maintain even that their ancestry had reached as high a condition

as that shown by Craniata
;
on the other hand, it does not seem

likely that their point of divergence from the main ancestral line

leading to Craniata was lower than, or even so low as, that at

which Amphioxus branched off. The differentiation of trunk and
tail by the limitation of the notochord anteriorly is a nearer ap
proach to Craniate structure than that shown by Amphioxus,
whilst the definite development of a brain of considerable relative

size places Urochorda nearer to the Craniates than is Amphioxus.
The metameric myomeres so strongly developed in this last are

not absent in Urochorda, as is often maintained, but exist in a

rudimentary form, indicating that they had once a fuller develop
ment.

THE HEMICHORDA.

!har- Hcmichorda comprise the single genus Balanoglossus formerly
cters of classified by Gegenbaur as Enteropneusta, an independent phylum
Jemi- of the animal kingdom. They are Vertcbrata of worm-like form,

cc
II

Fir,. 10. Balanoglossus, anatomy and development. (Modified from Rateson.)
A. Balanoglossus kowalewskii, Bateson; from the coast of Virginia, U.S.;
natural size

; a, proboscis ; 6, collar
; c, perforate region ; d, flattened digest

ive region; e, cylindrical hind region. B. Diagram of dorsal view, showing
certain organs as though the body-wall were transparent. C. Diagram of a
vertical antero-posterior section. D. Diagram of a dorsal view to show
vessels and nerves by transparency. E. Diagram of a transverse section

through the collar. F. Larva of B. kowalewskii ; diagram of horizontal sec
tion. G. Vertical longitudinal section of an older larva of the same. Letter

ing B-G : re, proboscis ; 6, collar ; /, nerve-tunic of proboscis ; g, proboscis
pore (ciliated orilice) ; h, notochord (limited to a small tract of modified tissue

derived from proeoral extension of alimentary canal); i, dorsal nerve-plate;
k, collar-pore (right and left), opening to exterior from collar ccelom just be
neath the collar ; I, continuation of dorsal nerve-plate as a nerve-cord

; m,
pharyngeal perforations (gill-slits) ; n , coelom of proboscis (anterior azygos
primitive coslomic pouch); nz

, collar cojlom (right and left middle ca-lomic

pouches of embryo) ; n3 , body crelom (right and left posterior ccelomic pouches
of embryo); o, mouth; p, ventral nerve-tunic of body-wall ; g, proboscis
gland ; r, strands connecting dorsal nerve-plate with outer wall of collar ; s,

cavity of pharynx in front of perforate region ; t, dilated part (heart) of dorsal

vessel within proboscis-gland ;
t

,
dorsal vessel ; u, blood- vessels of body- wall

in section
; w, paired nerves of collar region in transverse section ; x, peri-

hii-mal ccelom, surrounding dorsal vessel in collar region ; y, digestive region of

gut (in embryo) ; 2, mesoblast. H. Larva of another species of Balanoglosstts,
known as the Tornaria larva of Johann Miiller, and resembling an Echinoderm
larva, aa, prseoral ciliated band of Tornaria ; 66, post-oral ditto

; cc, terminal

ditto ; dd, mouth ; ee, apical plate and sense organ ; ff, canal system and

pore ; gg, gut ; hh, anus.

elongate and somewhat flattened from above downwards. In front

of the mouth is a long cylindrical proboscis, and behind it a collar,

the free margin of which is turned backwards, and corresponds to

the opcrcular epipleural folds of CepJudochorda and Craniata.
This agreement is supported by the existence of a pair of collar

pores opening into the ccelom of the collar, as the &quot; brown funnels&quot;

of Amphioxus open into the epipleural ccelom of that animal. A
proboscis pore, opening on the left side into the pneoral ccelom of
the proboscis (paired in B. kup/cri), is exactly representative of
the similarly placed pore which in the young Amphioxus (according
to Hatschek, 75) leads into the tubular organ derived from the left

ccelomic chamber of the praeoral lobe of that animal. The whole
surface of the body is ciliated, as in Nemertines and Echinoderms,
and as in no other Vertebrates. Following the collar is a perforated
region of the body, gill-slits opening from the outer surface into
the pharynx. In the young form there is for a time, as in Ap-
pcndiculariie and the Ascidian tadpole, only one pair of gill-slits,
but they subsequently increase in number as the animal grows
in length. They resemble in form and structure those of Amphi
oxus. The notochord (h in fig. 10) arises at the anterior end of
the hypoblast in the young, and grows forward, forming a support
for the base of the proboscis. It is limited to this very small

region. The cerebro-spinal nerve-cord originates by a delamination
of a solid cord of epiblast in the mid-dorsal line of the middle third
of the body ;

then by invagination of its two ends it extends as a
tube both anteriorly and posteriorly. A general network of nerve-
fibres (and cells ?) exists beneath the epidermis all over the body.
The blood-system is peculiar, consisting of an anterior heart and
a dorsal and ventral vessel

;
these are united by a plexus of sub

cutaneous vessels. The musculature of the body-wall is not broken
into successive myomeres ; but, on the other hand, the gonads
(ovaries or testes) are sac-like, and, as in Amphioxus, are repeated
in a series throughout a great length of the body. In the pharyn-
geal region the gonad sacs agree in number with the gill-slits.
There are no nephridia (unless proboscis pore and collar pores are
to be so regarded); but the connective-tissue cells of the body-cavity
are active as excreting agents, as in Echinoderms and in Urochorda,
and a large glandular organ in the proboscis attached to the end
of the notochord appears to have to do with this function. Not
the least remarkable fact about Hcmichorda is the nature of their
larvae. No other Vcrtebrata present larval forms which indicate
the nature of the early ancestral history in what we may call

prse-chordal times
;
however interesting the Ascidian larva, or the

young Amphioxus, and the embryo dog-fish, they do not take us out
of the Vertebrate area. Some species of Balanoglossus (? B. minutiis),

however, pass through a banded ciliate larval condition, which
was known as Tornaria, and was considered to be an Echinoderm
larva allied to Bipinnaria, before its relation to Balanoglossus was
discovered. It is not possible to view the Tornaria larva of Balano

glossus as otherwise than identical with Echinoderm larvae, and it

results that Balanoglossus and the Echinoderms have remote genetic
affinities of a special kind.

No classification of Homichorda is possible beyond an enumera- Species
tion of the species : of Hemi-

1. Balanoglossus clavigerus (Delia Chiaje), Naples. cJlorda.
2. B. ininutus (Kowalewsky), ,,

3. B. kowalewskii (Al. Agassiz), east coast, United States.
4. B. brooksii (Bateson), ,,

5. B. salmonetis (Giard), Brittany.
6. P. robinii (Giard), ,,

It seems that in Balanoglossus we at

though no doubt specialized for its

and possibly to some extent degenerate,
extent fallen from an ancestral emin-

dermis, the long Worm-like form, and

segmentation of the body-muscles lead

Nemertines. The great pro-

may well be compared to the

larly placed in the Nemertines.
The collar is the first

commencement of a

structure destined to as

sume great import
ance in CepJMlo-
chorda and Crani

ata, and perhaps pro
tective of a single gill

slit in Balanoglossus bef

the number of those

tures had been extended

rowing, as we may, the :

from the Nemertines, and the lateral

in addition to the dorsal nerve, i

find that Balanoglossus gives the most

hopeful hypothetical solution of the

pedigree of Vertebrates. Space has not

permitted us to go so fully into pros and
cons as the speculative nature of the subject requires; but we give
the final conclusion to which our consideration of the structure of

the four great branches of the Vcrtebrata Ifads in the form of the

accompanying genealogical tree.

last find a form which, Relations

burrowing sand -
life, of Hcmi-

yet has not to any large chorda
ence. The ciliated epi- to Verte-
the complete absence of brate
us to forms like the ancestry,
boscis of Balanoglossus

invaginable organ simi-
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Hubrecht, &quot;Nerve-Tunic of Nemertines,&quot; in Quart. Journ. Micr. Sci., vol.

xx., 1SSO; (12) and (/?) Id., &quot;Comparison of Nemertines and Vertebrates,&quot; in

Quart. Journ. Micr. Sci., vol. xxiii., 1883, and vol. xxvii., 1887; (14) Lankester
(E. Ray), &quot;Brown Funnels of Amphioxus,&quot; in Quart. Journ. Micr. Sci., vol. xv.

p. 257, 1S75; (/j) Hatschek,
&quot; Subneural Gland of Amphioxus and Olfactory

Pit,&quot; in Zool. Anzeiger, p. 517, 1884; (16) Lankester (E. Bay),
&quot; Vertebratiou

of the Tail of Appendicularia,&quot; in Quart. Journ. Micr. Science, vol. xxii., 1882;
(/7) Kowalewsky, &quot;Later Researches on Ascidian Development,&quot; in Archia
fur mikroskopische Anatomie, vol. vii., 1871; (/i?) Id., &quot;Later Researches on

Amphioxus Development,&quot; in Archiv fur mikroskopische Anatomie, vol. xiii.,
i 1870. (E. R. L.)

VERTUE, GEORGE (1684-1756), engraver and anti

quary, was born in St Martin s-in-the-Fields, London, in

1684. At the age of thirteen he was apprenticed to an

heraldic engraver, a Frenchman, who failed in three or

four years. Vertue then studied drawing at home, and

afterwards worked for seven years as an engraver under

Michael Vandergucht. He was patronized by Sir Godfrey

Kneller, and was one of the first members of the Academy
of Painting which that artist instituted in 1711. His

plate of Archbishop Tillotson, after Kneller, commissioned

by Lord Somers, established his reputation as an engraver;
and he was soon in an excellent practice, engraving por
traits after Dahl, Richardson, Jervas, and Gibson. In

portraiture alone he executed over five hundred plates.

In 1717 he was appointed engraver to the Society of

Antiquaries, and his burin was employed upon many
interesting statues, tombs, portraits and other subjects of

an antiquarian nature. He died on the 24th of July 1756,
and was buried in the cloisters of Westminster Abbey.
From the year 1713 Vertue had been indefatigable in his re

searches on all matters connected with the history of British art,

and had accumulated about forty volumes of memoranda on the

subject. These were purchased by Horace Walpole, and form the

basis of that author s Anecdotes of Painting in England, where will

be found an account of Vertue s life and a catalogue of his en

gravings. Vertue s own literary works include On Holbein and
Gerard s Pictures (1740) ; Medals, Coins, Great Seals, Impressions,

from the Elaborate Works of Thomas Simon (1753) ; Catalogue and

Description of King Charles the First s Capital Collection of Pictures,

Limnings, Statues, &c. (1757) ; Catalogue of the Collection of Pictures

belonging to King James II., to ivhich is added a Catalogue of
Pictures and Drawings in the Closet of Queen Caroline (1758) ;

Catalogue of the Curious Collection of Pictures of George Villlcrs,

Duke of Buckingham (1758) ; Description of the Works of that

Ingenious Delineator and Engraver, W. Hollar (1745).

VERUS, M. AURELIUS. See ATJRELIUS,VO!. iii. pp. 86-87.

VERVIERS, a town of Belgium, in the province of

Liege, is situated on the Vesdre, 15\ miles by rail east by
south from Liege and 19 miles south-west from Aix-la-

Chapelle. It is divided into an upper and a lower town,
but has no striking architectural features. The staple

commodity is cloth, which is manufactured here and in

the immediate environs to the value of .3,200,000

annually. Other manufactures are soap, chemicals, con

fectionery, and machinery ; dyeing, tanning, and iron

and copper founding are also carried on. The town is a

modern one; its manufacturing prosperity, the beginning of

which dates from the 18th century, is partly attributed to

the waters of the Vesdre, which are said to be peculiarly

well adapted to the purposes of the dyer. The population
in 1876 was 37,828.

VESALIUS, ANDREAS (1514-1564). See ANATOMY,
vol. i. pp. 807-8

;
also VASCULAR SYSTEM, p. 95 above.

VESICAL DISEASES. The urinary bladder is the

temporary reservoir of the renal secretion, and as such

contains the urine for longer or shorter periods. In recent

years diseases of the bladder have come more than formerly
within the scope of operative surgery, owing especially to

great advances in the methods of examining the inner

wall of the bladder both by sight and touch, by sight in

virtue of the endoscope, an instrument which when intro

duced into the bladder enables a visual examination of the

interior to be made
;

and by touch, as surgeons do

not now hesitate to make incisions into the bladder, either

from the perinseum or suprapubically, for purely diagnostic

purposes. Further, more careful and improved chemical

and microscopical examination of the urine enables the

surgeon to judge better than formerly what the condition

of the bladder is. Diseases of the bladder may be con

veniently divided into two groups, (1) those which
involve recognizable organic structural change, and (2)
those which do not necessarily involve obvious organic
structural change (Sir H. Thompson). The more import
ant diseases of the first class are inflammation or cystitis,

calculi, and neoplastic growths ;
but there are also others

of less importance, such as hypertrophy, dilatation, and
tuberculosis. The diseases of the second group in which
no organic structural change can be recognized in the

bladder-wall are numerous. In many cases, however, they
can scarcely be considered as diseases of the bladder pure
and simple, but rather as concomitants or results of other

diseases. Moreover, in many cases they give rise sooner

or later to diseases which are accompanied by structural

changes. Thus &quot;

irritable bladder,&quot; although at first it may
be independent of any such change, soon gives rise to

inflammation of the bladder-wall, or cystitis ;
and many

surgeons describe it from the beginning as simple cystitis,

while cystitis as described in this article they call catarrhal

cystitis. In this division, however, we may describe para

lysis, atony, incontinence of urine, stammering micturition,
and retention of urine.

Cystitis. Inflammation of the bladder may be acute or chronic. Acute
It is due in most cases to the presence of irritating matters in the cystitis

urine, produced by decomposition of the urine itself or by morbid
admixture. The inflammation may result also from traumatic

injury, from cold, or in cases of gonorrhoea from extension of tho
inflammation along the urethra into the bladder (through continuity
of tissue). Although frequently ushered in by rigors, the chief

symptoms of acute inflammation are local: there is pain over the

region of the bladder and frequent micturition. The desire to pa^ s

water is often incontrollable, even before more than one or two
ounces of urine have been secreted. The urine is much changed in

its character, being cloudy from the presence of epithelial scales,

pus, mucus cells, and often blood. At this stage also it may be

ammoniacal, though this usually comes on later, and is probably
caused by septic decomposition of the mine due to the entrance or
introduction of organisms into the bladder. The quantity of
blood varies, but may be so large as to give the urine a distinct

reddish tinge. As a rule, the mucous membrane at the neck of the
bladder is the first part to become inflamed, but the whole of the
mucous membrane may be affected

; resolution, however, usually
takes place before more than a portion has been attacked. Chronic Chroni

cystitis is one of the most common affections of the bladder, and cystitis
its causes are very various. It sometimes remains after an acute
attack has passed off, but more commonly it results from long-
continued irritation, such as may be produced by a urinary calculus
in or by atony of the bladder. The symptoms are not so severe as

in acute cystitis : the urine contains more mucus, but less pus and
blood, and there is much less tendency to frequent micturition,
the irritability of the bladder being greatly diminished. Frequently
very large quantities of mucus are secreted, and the condition is

then termed catarrh of the bladder.
&quot;

Chronic inflammation is not
in itself dangerous ; but the patient, so long as it remains, is liable

to an attack of acute cystitis, which, superadded to the pre-existing
condition of the bladder, may be very serious. An increase in the
fibrous elements of the coats of the bladder and hypertrophy of tho
muscular fibres are a common result of chronic cystitis.
The treatment in both varieties of the disease consists in giving Treat-

rest to the inflamed part and in alleviating the pain. Hot sitz- meiit o

baths may be used two or three times daily for ten minutes or cystitis
a quarter of an hour at a time ; and, if the pain be very severe, hot
fomentations with tincture of opium should be applied to the peri-
nseum or hypogastrium, or a hot douche may be used per rectum.
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Diluent drinks are given, and tincture of hyoscyamus may be

prescribed, as it has a very soothing influence. It may be necessary
to give morphia, but generally the pain can be allayed without its

use. In chronic cystitis the treatment depends very much on the

cause, which must if possible be removed. Thus, if the cystitis is

due to a calculus in the bladder, the treatment is to remove the

calculus (see below). Very often, however, special remedies are

employed to relieve the inflammatory condition, and one of the

best is washing out the bladder. This is a simple operation, based

on the principle of siphon action with a head of water, and is carried

out as follows. A catheter is introduced through the urethra into

the bladder, and to it the stem of a T-shaped tube is fixed
;
to each

end of the horizontal part a piece of rubber tubing is attached,
one piece terminating in a vessel which contains an aseptic warm
lotion and is placed at a higher level than the bladder, while the

other is led into a receptacle placed lower than the bladder. Six

or eight ounces of the lotion are allowed to flow into the bladder
;

then the flow is checked, and the fluid passes out from the bladder

through the other tube. Each tube should have a stop-cock, so

that the surgeon can open or close it as he desires. Occasionally
bladder drainage is resorted to, and is carried out on the principle
of siphon action. 1 Internal remedies have to be administered, one

of the most valuable being benzoate of soda. The benzoate in its

passage through the blood is changed into hippuric acid, and thus
tends to render the urine less alkaline. Attention to the diet of

the patient is of great importance in both acute and chronic cystitis ;

it should be very light, easily digested, and nutritious. Diluents
are often of much value, lessening the irritability of the bladder.-

All wines and stimulants should be avoided.

Calculi. Important information, as we have already said, is

derived both by the surgeon and physician from a careful examina
tion of the urine, whether this be done chemically or microscopic

ally. Not infrequently on such examination crystals, varying in

their chemical and physical characters, are found, and if these be in

large amount distinct urinary deposits are got from the urine after

it has been kept in a vessel for a time. The cause producing these

crystals or their presence alone may give rise to disease, as, for

instance, oxaluria, a condition in which, in addition to other

symptoms, we find oxalate of lime crystals present in the urine.

We have here to deal, however, with more than the mere presence
of a few crystals disseminated in the urine, viz., with those con
ditions in which an amalgamation of crystals has occurred, giving
rise to a concretion of such deposits into a mass, forming a cal

culus or stone. When such concretions are so small that they can
be passed with the urine through the urethra they are known as

gravel ;
but when they are prevented by their size from passing

along the urethra they are termed calculi, and the patient is said

to suifer from stone or calculus. Calculus of the bladder constitutes

a most formidable and important disease, and its treatment, either

medical or surgical, has probably attracted more attention than that
of almost any other disease. Urinary calculi occur in all parts of

the world and aifect both sexes. They are much more common,
however, in some regions than in others. Thus, in India they are

very common, while in Great Britain, although many persons suffer

from calculus in Norfolk and the north of Scotland, very few cases

occur among people who live on the western side of the island.

From the above facts many have attributed the formation of

calculi to special climatic or geological influences, but it is probable
that diet acts as a chief factor in their production. Calculi are much
rarer in females than in males, and this may perhaps be explained
by the shortness and more vertical position of the urethra, so that
the contents of the bladder can be more easily evacuated, and by
the fact that the habits of the female with regard to diet are more

regular than those of the male. The cause of the formation of a
calculus may be (a) a tendency in the kidneys to precipitate salts

to an abnormal degree, the urine being concentrated and small in

amount, or (b) some abnormal state of the urine in the bladder, or

(c) the presence of a foreign body in the bladder. Probably the last

is the most common cause
;
for very frequently, when a section of

a calculus is made, it is found that some form of foreign body has
acted as the nucleus round which urinary deposits have become

agglutinated. Such foreign bodies may exist in the bladder or

may be introduced from without. Occasionally clots of blood have
been found as the nucleus

;
but one of the commonest is a small

uric acid stone, which, having been formed in the kidney, has

passed down the ureter into the bladder and there been surrounded

by deposits of phosphate of lime, &c. Calculi vary much in their

physical characters and chemical constitution. Most frequently
only a single stone is present ;

but very large numbers have been
removed from one bladder. The shape of the stone depends on
whether it be movable or fixed, and whether there be only one or

more in the bladder. A single stone is usually spherical or ovoid,
but may be smooth or tuberculated or spinous, this last point being
determined chiefly by the composition of the stone

;
when there

are a number of stones present they are usually faceted or many-
1 See &quot;The Bladder Drainage,&quot; by Prof. Cliiene, in Edin. Med. Journ., vol.

xxvi., p irt i., 1SSO-S1.

sided. Some stones are hard
;
others are soft. In size and weight

they vary very much : we find them as small as a pea and as large
as a child s head. The largest stone found in the bladder of a
human being is in the Royal College of Surgeons museum of Eng
land

;
and in the Edinburgh university surgical museum there is

a stone of very large size. The weight depends not only on the
size but also on the composition, and varies from a few grains to

the heaviest on record, which weighed 6 lb 3 oz.

Seven different kinds of calculi are described, but only three are Varieties

very common. Vesical calculi are classified according to their of cal-

composition, and five different forms are very generally recognized ;
culi.

but layers of different salts may be found in the same calculus.

(1) The first class embraces uric acid and uratic calculi. Pure uric
acid stones are small and hard, and usually vary in colour from a
reddish orange to a brown tint. They are frequently rough, but

may be smooth. Uratic stones are seldom pure. They frequently
form the nucleus of calculi the outer layers of which are phosphatic.
(2) Phosphatic and calcareous calculi consist chiefly of calcium

phosphate ;
stories formed purely of the carbonate of calcium are

rare. The stones of this group are white, soft, and friable, especially
those composed of phosphate of lime. They frequently attain to a

large size, and most commonly occur in persons whose general health
has run down to a low ebb. (3) Oxalate of lime calculi are excess

ively hard and dense, of a dark brown colour and tuberculated or

spinous on their surface
;
hence they are often called mulberry

calculi. This is a form which gives rise to great pain and irrita

tion, so that they are generally removed before they become very
large. (4) Cystine and (5) xanthin calculi are rare.

When a stone is present in the bladder, whatever its nature, it Diagnos-
acts similarly to any other foreign body, and usually gives rise to a ing for

series of definite symptoms. The patient complains of pain in the calculi,

end of the penis at the completion of micturition. Rough or

jolting movements give rise to pain in the region of the bladder.

Occasionally there is a sudden stoppage of the flow of urine, which
is overcome by a change in position. He suffers from frequency
of micturition, just as in any other irritable condition of the
bladder. If, in addition to these symptoms, the patient states that
at varying intervals he has passed &quot;gravel,&quot;

the surgeon is almost
certain that a calculus is present ;

but even with all these symp
toms there is only one certain diagnostic sign of the presence of a

stone, and that is to feel it. This is done by sounding
&quot;

the
bladder with a sound, an instrument resembling a bougie, but
made of steel and with a shorter curve. It can be easily turned
from side to side within the bladder, the whole of which must be

systematically examined, and not only enables the surgeon to

ascertain the presence of a stone but, when judiciously used, assists

him in determining the size, mobility, situation, number, and hard
ness of the calculi. This additional information is of the utmost

importance in guiding the surgeon to the best method of treatment.
In the child the stone can be occasionally felt by passing one finger
into the rectum, laying the other hand above the pubes, and

pressing ;
the stone lies between the two hands. In other cases the

size can be gauged with the lithotrite, by observing the distance to

which the blades are separated when the stone is grasped.
The treatment of calculi by other means than operative surgery Treat-

lias been found to be of very little value. Attempts have been made meiit.

to dissolve calculi by internal remedies or by the injection of

chemical agents into the bladder
; but, although many such

methods have been used, and have for a time in many cases been

apparently successful, they have without exception been found
in the long run to be practically worthless for removing calculi

once actually formed. Further, the improvements in opera
tive means for the removal of calculi have advanced to such a degree
that it is probably better fora patient, in our present state of know
ledge, to be treated by some one of them rather than undergo any
attempt at their removal by other means. Nevertheless much can

be done towards preventing the formation of calculi in those who
have a tendency to their formation, by attention to diet and by the

internal administration of drugs.

Urinary calculi are removed by one of three methods, (i. ) litho- Removal

tomy or cutting for stone, (ii.) lithotrity or crushing the stone, of calculi

and (iii. ) litholapaxy, a modification of lithotrity, and the method byopera-
now most commonly adopted. In about nine cases out of every tion.

ten the stone may be crushed ;
but occasionally there are some

circumstances which render the operation of lithotomy preferable
to lithotrity. Thus, where the urethra is constricted, as in organic
stricture or enlarged prostate, or where the stone is very large or

extremelv hard, it is right to cut for the stone instead of making
any attempt to crush it. Again, in children lithotomy is safer than

lithotrity.

Lithotomy. Cutting for stone has been very long known and Litho-

practised by surgeons ;
but up to the commencement of the ] 9th tomy.

century it was performed only by a few men, who, bolder than

their contemporaries, had specially worked at it and had attained

celebrity as skilful lithotomists. Patients went very long distances

to be operated on by them, and certain of the older surgeons, as

Cheselden, performed a large number of operations with very sue-
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cessful results. The operation is usually performed by an incision

from the perinaeum ;
but sometimes it is necessary to adopt the

high or suprapubic incision. The former method is termed perincal
lithotomy, and, as the incision most commonly made by the surgeon
is a lateral one, it is ordinarily spoken of as lateral lithotomy.
Lateral lithotomy consists of two distinct stages, (i. ) cutting into

the bladder and (ii.) removing the stone. The patient is placed on
a table and brought under the influence ofan anaesthetic. A grooved
staff is passed along the urethra into the bladder to act as a guide
for the knife, and the patient is then tied up in the lithotomy

position.&quot;
An assistant holds the staff in the middle line of the

body and the surgeon makes an incision an inch and a half in

length deeply into the perinaeum, until the knife enters the groove
of the staff, and then passes it along the groove, thus making an

opening through the bladder-wall. The bladder having been thus

cut into, a pair of lithotomy forceps is introduced by the perineal

wound, and the stone is caught and removed by gently withdrawing
the forceps by a rotatory movement. A lithotomy tube is now passed

through the wound into the bladder and fixed in position ;
the

patient is untied and carried back to bed. The operation of litho

tomy is not a difficult one to perform, nor is it in itself dangerous ;

sometimes, however, there is a fatal termination, due commonly to

one or other of the following causes haemorrhage (either primary
or secondary), organic disease of the urinary organs, or blood

poisoning. Haemorrhage may be the result of unskilful operating,
the incision having been incorrectly made

;
or one of the larger

vessels in this neighbourhood may have had an abnormal distribu

tion, so that, lying in the line of the incision, it was divided and

gave rise to the bleeding which proved fatal. If the stone be a

very large one, or the perinaeum very narrow, it is necessary to

perform the suprapubic operation.
Litho- Litholnpaxy. Lithotrity too can be best described if considered

lapaxy. under two headings, (i.) the crushing of the stone and (ii.) the

removal of the detritus. The two stages are now carried out at

&quot;one
sitting,&quot;

instead of allowing an interval to elapse between

them, as was formerly the practice, and the term litholapaxy is used

to designate this method. The patient having been anaesthetized,
the urethra is dilated by the passage of large-sized bougies. Then
a few ounces of a warm neutral aseptic fluid are injected into the

bladder, and the crushing instrument, the lithotrite, is passed along
the urethra into the bladder. The lithotrite has two blades, a

&quot;male &quot;and a &quot;female,&quot; the latter fenestrated, the former solid

with its surface notched
;
these blades can be approximated both

by a sliding and a screwing movement. The sliding movement is

used to grasp the stone ; but when the stone is fixed between the

blades the screw action is used, as it enables great pressure to be

applied evenly, gradually, and continuously. The lithotrite is

made of very tough steel, so that even very hard stones may be

crushed without any danger of the instrument breaking. It is

passed into the bladder with its blades closed
; they are then

opened and an attempt made to grasp the stone. The stone having
been fixed between the blades by the sliding movement, it is then
crushed with the screw action, great care being taken not to catch

the bladder-wall with the lithotrite. This danger is avoided by
raising the point of the lithotrite immediately after grasping the

stone and before crushing is begun. The stone breaks into two
or more pieces, and these fragments must next be caught and
crushed one by one, until they are all reduced to a very small size.

If the stone be large and hard, half an hour or longer may be

required to crush it sufficiently. When the surgeon fails to catch

any more large portions of stone, the presumption is that it has

been broken up into small enough pieces ;
the lithotrite is then

withdrawn and the second stage of the operation must be begun.
This consists in removing the detritus by means of an aspirator,
the best form of which is that invented and used by Sir Henry
Thompson. It consists of an elastic bag connected with a trap,
into which fragments of stone will fall and not pass out again on
the instrument being used at later periods in the operation. A
large catheter, with the eye very near the distal end of the short

curve, is passed into the bladder ; the aspirator, full of an aseptic

fluid, is attached to the catheter, and a few ounces of the fluid are

expressed from the aspirator into the bladder by squeezing the

india-rubber bag. When the pressure is taken off the bag, it dilates

and draws by suction the fluid out of the bladder, and with it some
of the detritus of the crushed stone, which falls into the trap, and
is not expelled on the fluid being re-introduced into the bladder.

This manoeuvre is repeated again and again, until all the fragments
and detritus of the stone have been removed. After the operation
the patient sometimes suffers from pain and discomfort

;
but these

are not at all severe unless some fragments have been left in the

bladder. If the pain be severe, it can very generally be relieved by
hot fomentations or a sitz-bath. The patient must be kept in bed
for some days after the operation, and in cases where the stone has
been large and the bladder irritable the surgeon should insist on
him remaining in bed for at least a week. Judging by statistics,

the dangers of the operation, if it be gone about with care, are not

nearly so great as those of lithotomy, and certainly in those cases

which go on favourably the patients are much sooner able to per
form their ordinary duties. Fatal terminations, however, do now
and again occur, sometimes as a result of injury to the bladder-wall

setting up inflammation, which extends to the kidneys, sometimes
from suppression of urine. Those cases in which there has been a

fatal result most frequently have been complicated with old-stand

ing kidney disease.

Ncoplastic Growths.- The commonest neoplasms found in the Neo-

bladder are vascular fibromata (often called villous cancers) and plastic

epitheliomata ;
more rarely malignant growths occur. The symptoms growth,

produced by tumours vary ;
but they may cause obstruction to the

flow of urine and chronic cystitis, with more or less severe pain.
The most important signs are the passage of blood and the presence
of tumour cells in the urine. Frequently, however, microscopical
examination of the urine fails to discover the presence of tumour
cells. The passage of blood may be very intermittent and small in

amount
;
but this intermittent bleeding is one of the most character

istic signs of the existence of a tumour. When the presence of a

tumour is suspected, the sound is passed and an attempt made to

feel it. Sometimes it can be felt, but more often doubt remains as

to whether a tumour does really exist or not. In such cases the

endoscope may be had recourse to
;
but the information derived from

its use is not always satisfactory, and a diagnostic incision must
then be made into the bladder to verify the diagnosis. When such
a diagnostic incision is made, the surgeon must be prepared to

remove the tumour, should one be present and capable of removal.

Usually the diagnostic incision is perineal ; but, if the bladder is

capacious, or if the perinaeum is deep and narrow, a more complete
examination can be made by a suprapubic opening. The treat

ment of neoplasms is, as a rule, unsatisfactory. If the growth be

pedunculated, it can be removed without great risk to the patient ;

more commonly, however, the tumour cannot be removed, and then

only palliative measures can be adopted, such as allaying the pain
and checking the haemorrhage. Great relief is often given by wash

ing out the bladder
;
but this must be done with very great care,

a soft flexible catheter being used, if it can be passed into the

bladder, in preference to a rigid one.

Hypertrophy and Dilatation. When there is long -continned Hyper-
obstruction to the flow of urine, as in stricture of the urethra, en- trophy

larged prostate, &c., the bladder-wall becomes much thickened, the and dil;

muscular fibres increasing both in size and number
;
the interstitial tation.

fibrous tissue is also increased. The wall on its inner surface becomes

rugose, and the condition is technically known as hypertrophy.

Hypertrophy may be accompanied by dilatation of the bladder,
a condition which the bladder may assume when from any cause the

evacuation of its contents is interfered with for a length of time.

Paralysis of the bladder is a want of contractile power in the Paralys

muscular fibres of the bladder-wall. It may result from injuries of

whereby the spinal cord is lacerated or pressed upon at or below bladder

the micturitory centre situated in the lumbar region. The result

may be either retention or incontinence of urine : sometimes there is

at first retention, which later on is followed by incontinence, while

in other cases incontinence results in the first place and then reten

tion. Paralysis is also produced in certain nervous diseases, as in

locomotor ataxia, and in various cerebral lesions, as in apoplexy.

Atony of the bladder differs from paralysis in being only a Atony &amp;lt;

paresis or partial paralysis. It is due to a want of tone in the bladder

muscular fibres, and is most frequently the result of habitual over-

distension of the bladder, such as may occur in cases of enlarge
ment of the prostate. The patient is unable to empty the bladder,

and the condition of atony gets increasingly worse.

In both paralysis and atony the indication is to carefully

prevent over-distension of the bladder by the urine being retained

too long, and at the same time to treat by appropriate means the

cause which has produced or is keeping up the condition.

Incontinence of urine may occur in the adult or in the child, but Tncon-

is due to widely different causes in the two cases. In the child it tinence

may be simply a bad habit, the child not having been properly of urim

trained ;
but more frequently there seems to be a want of control

in the micturitory centre, so that the child passes its water un

wittingly, especially during the night. In adults it is not so much
a condition of incontinence in the sense of water being passed

against the will, but is rather due to a
difficulty

in retaining the

urine in consequence generally of an over-full bladder, the water

which passes being the overflow from a too full reservoir. It is

usually caused by an obstruction external to the bladder, e.g.,

enlarged prostate or stricture of the urethra. Occasionally the

presence of a calculus may produce the condition. The treatment

differs in the case of the child and of the adult. In the child an

attempt must be made to improve the tone of the micturitory
centre

by the use of belladonna or strychnia internally and of a blister or

faradism externally over the lumbar region, and every effort should

be made to train the child to pass its water at stated times and

regular intervals. In the adult the cause which produces the over-

distension must be removed if possible ;
but as a rule the patient

has to be provided with a catheter, which he can pass into his

bladder and thus thoroughly empty it before it has filled to over-
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flowing. A soft flexible catheter should be given in preference to a

rigid or semi-rigid one. The best form is the red-rubber catheter.
The condition termed by Sir James Paget stammering micturition

is frequently seen in young men, more rarely in children and adults.
This stammering of the urinary apparatus is analogous to speech
stammering, and occurs chieily in those who are nervous and easily
put out. It would seem to be due to incoordination of the sphincter
and detrusor of the bladder, the former not relaxing synchronously
with the contraction of the detrusor, or vice versa, and is sometimes
caused by external irritation, such as preputial adhesions. Occa

sionally not a drop of urine can be passed, or a little passes and
then a sudden stoppage of the flow occurs, and the more the patient
strains the worse he becomes, until at last there is complete retention
of urine. Very usually such errors in micturition can be cured by
the removal of irritating causes, if they exist, and in these cases, as
well as in those in which no such cause can be discovered, great care
should be taken to avoid those difficulties which have given rise

to the patient s worst failures. If at any time he should fail to

perform the act of micturition, he ought not to strain, but should

quietly wait for a little before making any further effort, after
which he will often succeed. Regularity in the times of making
water is also of much importance.

Retention of urine cannot be called a disease of the bladder, but
may be the cause of, or result from, bladder disease. It may occur
in paralysis of the bladder, or in conditions where the patient is

suffering from an illness which blunts the nervous sensibility, e.g.,

typhoid fever. It is, however, much more commonly due to ob
struction in some part of the urinary passage anterior to the bladder,
as in stricture of the urethra or enlargement of the prostate. The
patient can usually tell when he last passed any urine

; but, even
when no such information can be obtained, there are signs which
lead the surgeon to a correct diagnosis. Thus, the bladder if much
distended can be felt as a rounded swelling above the pubes, and
it may even have passed to the level of the umbilicus. Percussion
of the hypogastrium gives a dull note. When retention of urine
occiirs and the bladder is over-distended, it is necessary to evacuate
its contents as soon as possible. If there is no obstruction to the
flow of urine, the retention being due merely to atony or paralysis
of the bladder, a flexible soft catheter is passed into the bladder
and the water drawn off. But, when there is an obstruction which
cannot be overcome, aspiration of the bladder has to be resorted to,
the needle of the aspirator being pushed through the abdominal
wall into the bladder. The point of puncture in the abdominal
wall is in the middle line just above the symphysis pubis. The
bladder has been aspirated in this way very many times in the
same person without any evil result. But in all cases strict anti

septic precautions must be adopted. (J. C. )

VESOUL, a town of France, chef-lieu of the department
of Haute-Saone, is situated 147 miles south-east of Paris

by the railway to Miilhausen, at the junction of branch
lines to Gray and Besancon, on the river Burgeon, Avhich

here receives two tributaries. The isolated conical hill of

La Motte (1483 feet), which shelters the town on the north,
affords fine views of the Jura and the Vosges Mountains.
On the summit is a votive chapel (1854). The chief

features of Vesoul are the palace of justice, the church of

St George with a fine altar, the promenade with a monu
ment to the gardes mobiles of the department who fell at

Belfort in 1870 and 1871, a library of 20,000 volumes,
and an archaeological museum. The population in 1881
Avas 9431 (commune 9553), the corresponding figures for

1886 being 9602 and 9733.

Vesoul, which is first mentioned in the 10th century, was origin
ally a fief of the church of Besa^on. It afterwards passed to the
house of Burgundy, and was fortified. The castle was destroyed
in the 17th century. The town suffered much during the Wars of

Religion and the Thirty Years War. Vesoul belonged temporarily
to France after the death of Charles the Bold, was returned to the
empire when Charles VIII. broke off his marriage with the daughter
of the emperor Maximilian, and again became part of France under
Louis XIV. after the peace of Nimeguen.

VESPASIAN. TITUS FLAVIUS VESPASIANUS, the tenth
of the twelve Caesars, was Roman emperor from 70 to 79
in succession to Vitellius. He was born in the year 9, in
the Sabine country near Reate. His father was a tax-
collector and money-lender on a small scale

;
his mother,

however, was a lady of pretty good family, with a brother
a senator. She encouraged her son to look up in the
world. After having served with the army in Thrace and
been a quaistor in Crete and Gyrene, Vespasian rose to be

aedile and
&quot;pra&tor, having meanwhile taken to wife the

daughter of a Roman knight, Flavia Domitilla, by whom
he had two sons, Titus and Domitian, both of whom suc
ceeded him. Having already served in Germany, in the

years 43 and 44, in the reign of Claudius, he had the com
mand of a legion in Britain under Aulus Plautius, and
saw much hard fighting, reducing to subjection the Isle of

Wight and penetrating very possibly into Devonshire and
the neighbourhood of Exeter. He proved himself a

thoroughly able soldier, while in his habits he was simple
and frugal ;

in short, says Tacitus (Hist., ii. 5),
&quot; but for

his avarice he was equal to the generals of old
days.&quot;

In 5 1 he was for a brief space consul
;

soon afterwards
he went as governor to Africa, where, according to Tacitus

(ii. 97), his rule was &quot;infamous and odious,&quot; according to
Suetonius (Vesp., 4), &quot;upright and highly honourable,&quot;

though he admits that there was a serious local disturbance
in which the governor was pelted with turnips. On leaving
Africa there was a story (Suet., Vesp., 4) that he got his

livelihood as a dealer of some sort,
1

which, if true, shows
that he did not turn his provincial governorship to profit.
He went with Nero s suite to Greece, and in 67 was ap
pointed to conduct the war in Judaea, which was threaten

ing general commotion throughout the East, owing to a

widely spread notion in those parts that from Judyea were
to come the future rulers of the world. Vespasian, who
had a strong vein of superstition, was made to believe

that he was himself to fulfil this expectation, and all

manner of omens and oracles and portents were applied
to him. He also found encouragement in Mucianus, the

governor of Syria; and he had a soldiery thoroughly devoted
to him, although he was at the same time a strict disciplin
arian and reformer of abuses. Vespasian had, however,
plenty of practical good sense, and he knew well how to
strike down a foe. All eyes in the East were now upon
him

; Mucianus and the Syrian legions were eager to back
him up ;

and on 1st July 69, while he was at Cyesarea, he
was proclaimed emperor, first by the army in Egypt, and
then by his troops in Judaea. The legions of the East at

once swore to him the customary oath of allegiance.
Nevertheless Vitellius had on his side the veteran legions
of Gaul and Germany, Rome s best troops. But the feel

ing in Vespasian s favour quickly gathered strength, and
the armies of Moesia, Pannonia, and Illyricum soon declared
for him, and made him in fact master of half of the Roman
world. They entered Italy on the north-east under the

leadership of Antonius Primus, defeated the army of Vitel

lius at Bedriacum, sacked Cremona, and advanced on

Rome, which they entered after furious fighting and a

frightful confusion, in which the Capitol was destroyed
by fire. The new emperor received the tidings of his

rival s defeat and death at Alexandria, whence he at once
forwarded supplies of corn to Rome, which were urgently
needed, along with an edict or a declaration of policy, in

which he gave assurance of an entire reversal of the laws
of Nero, especially those relating to treason. While in

Egypt he became more and more imbued with supersti

tion, consulting astrologers and allowing himself to be

flattered into a belief that he possessed a divine power
which could work miracles. Leaving the war in Judaea

to his son Titus, he arrived at Rome in 70, where he re

stored the Capitol, rebuilt a great part of the city, enforced

discipline in the army, which under Vitellius had become

utterly demoralized, and with the co-operation of the

senate put the government and the finances on a sound

footing. By his own example of simplicity of life, he put
to shame the luxury and extravagance of the Roman
nobles and initiated in many respects a marked improve
ment in the general tone of society. As censor he raised

1 Ad mangonicos qusestus desceuderat.
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the character of the senate, removing unfit and unworthy
members, and promoting good and able men, among them
the excellent Julius Agricola. In 70 a formidable rising
in Gaul, headed by Claudius Civilis, was suppressed ;

the

Jewish War was brought to a close by Titus s capture of

Jerusalem, and in the following year, after the joint

triumph of Vespasian and Titus, memorable as the first

occasion on which a father and his son were thus associ

ated together, the temple of Janus Avas closed, and the

Roman world had rest for the remaining nine years of

Vespasian s reign. The peace of Vespasian passed into a

proverbial phrase. In 78 Agricola went to Britain, and
both extended and consolidated the Roman dominion in

that province, pushing his arms into North Wales and the

Isle of Anglesey. In the following year Vespasian died,
in his 70th year.
The avarice with which both Tacitus (Hist., ii. 5) and Suetonius

(Vesj)., 16) stigmatize Vespasian seems really to have been an en

lightened economy, which, in the disordered state of the Roman
finances, was an absolute necessity. Vespasian could be liberal to

impoverished senators and knights, to cities and towns desolated

by natural calamity, and especially to men of letters and of the pro
fessor class, several of whom he pensioned with salaries of as much
as 800 a year. Quintilian is said to have been the first public
teacher who enjoyed this imperial favour. Vespasian may be fairly
credited with doing his best to improve and elevate the tone of the

age by spreading those intellectual tastes with which personally he
was not much in sympathy. Pliny s great work, the Natural His

tory, was written during Vespasian s reign, and dedicated to his son

Titus, who almost shared the emperor s throne (see TITTTS). Some
of the philosophers, pedants in reality, who talked idly of the good
old times of the republic, and thus indirectly encouraged conspiracy,

provoked him into reviving the obsolete penal laws against this

class, but only one, Helvidius Prisons, was put to death, and he
had affronted the emperor by studied insults.

&quot;

I will not kill a

dog that barks at me &quot;

were words honestly expressing the temper
of Vespasian. Much was spent on public works and the restoring
and beautifying ofRome during his reign, a new forum, the splendid
temple of Peace (symbolizing the sentiment of the age), the public
baths, and the vast Colosseum being begun under Vaspasian.
To the last Vespasian was a plain, blunt soldier, with decided

strength of character and ability, and with a steady purpose to

establish good order and secure the prosperity and welfare of his

subjects. In his habits he was punctual and regular, transacting
his business early in the morning, and enjoying his siesta after a

drive. He had not quite the distinguished bearing looked for in

an emperor. He was free in his conversation, and his humour, of
which he had a good deal, was apt to take the form of rather coarse

jokes. He could jest, it was said, even in his last moments.
Methinks I am becoming a

god,&quot;
he whispered to those around

him. There is something very characteristic in the exclamation
he is said to have uttered in his last illness, &quot;An emperor ought
to die standing.&quot;

The Histories of Tacitus and the biography of Suetonius are our chief original
sources about Vespasian. Dean Merivale, in his History of the Romans wider
the Empire, gives a very complete account of him (chaps. 57, 59, 60).

VESPERS (qfficium vespertinum) in the Roman Catholic

liturgy is that part of the daily office which follows none

(tionci) and precedes compline (completorium). In it the

Pater Noster, Ave Maria, Deus in Adjutorium, &c., are

followed by five psalms and five antiphons, after \vhich

come the &quot;little
chapter,&quot; the hymn and the verse, which

vary according to the season, the Magnificat and its

antiphon, and the appropriate collect. In its general
features the use of this office can be traced back to a very

early date both in the Eastern and in the Western Church.

Vespers may be said or sung at any time after midday, and
in some circumstances even before it.

VESPUCCI, AMERIGO (1451-1512), navigator, was born
at Florence on 9th March 1451. His father, Nastugio Ves

pucci, was a notary, and his uncle, to whom he owed his

education, was a scholarly Dominican and a friend of Savo
narola. As a student Amerigo showed a preference for

natural philosophy, astronomy, and geography. He was

placed as a clerk in the great commercial house of the

Medici, then the ruling family in Florence. About 1490
he was sent by Lorenzo de Medici to Spain, and in

January 1492 he was at Cadiz, along with an associate,

Donate Nicolini, probably as an agent of the Medici.

Shortly after this he seems to have entered the service of

a Florentine merchant, Juonato Berardi, established at

Seville, who had fitted out the second expedition of

Columbus in 1493. Berardi had also undertaken to fit

out twelve ships for the king of Spain, and on his death

in December 1495 Vespucci was commissioned to complete
the contract. There is no proof that Vespucci accompanied
Columbus on either his first or his second voyage, though
there can be no doubt that the two Italians were known
to each other. As Ferdinand had recalled the monopoly
conceded to Columbus, the new passion for exploring
became widespread and adventurers of all kinds were

constantly leaving Spain for the West. On the authority
of Vespucci himself, he sailed, possibly as astronomer, with

one of these adventurous expeditions from Cadiz, on 10th

May 1497. After touching at the Canaries, the four

vessels are stated to have reached after twenty-seven days
&quot;a coast which we thought to be that of a continent&quot;;

from Vespucci s account this may have been Campeachy
Bay. Thence they doubled Cape Sable and may even

have reached Cape Hatteras. Finally, after sailing about

a hundred leagues to an archipelago, the chief island of

which was called Iti, they made for Spain and reached

Cadiz on 15th October 1498. Still following Vespucci s

own statement, he on 16th May 1499 started on a second

voyage in a fleet of three ships under Alonzo de Ojeda.

They reached the coast of Brazil about Cape St Roque,
sailed north to the mouth of the Amazons, round to the

Gulf of Maracaibo, and on to San Domingo. The expedi
tion returned to Cadiz on 8th September 1 500. Entering
the service of Dom Manuel of Portugal, Vespucci took part
in a new expedition to the &quot; Land of Parrots

&quot;

(Brazil),
which left Lisbon on 10th May 1501. Cape St Roque
was reached on 16th August ;

Rio Janeiro Bay was dis

covered and named on New Year s Day 1502
;
and in

April the expedition appears to have got as far as South

Georgia. It reached Lisbon again on 7th September
1502. Next year, on 10th June, Vespucci started from

Lisbon on his fourth expedition, with six ships under

Coelho, the object being to reach Malacca by sailing west.

At the island of Fernando Noronha Vespucci s ship sepa
rated from the others and sailed to Bahia and then to

Cape Frio, where he built a fort. He returned to Lisbon

on 18th June 1504. In 1505 he went back to Spain and

re-entered the service of Ferdinand, settling in Seville.

According to one account, Vespucci made two other voyages
to the isthmus of Panama. In 1508 he was appointed

piloto mayor. He died at Seville on 22d February 1512.

If his own account is trustworthy, Vespucci reached the main
land of America eighteen days before Cabot. Yet he was attached

to the expedition only in a subordinate capacity, and, had it not

been that his name has become attached to the New World, it is

probable he would scarcely have been heard of. It seems to be

credible, however, that in a letter written soon after his return

from his third voyage he referred to the newly discovered lands as

the &quot;New World.&quot; Vespncci s claim to have touched the American
mainland before Cabot has been hotly disputed, and the controversial

literature on the subject is voluminous. The facts, as accepted

by those who admit his claims, or at least his good faith, are these.

After his fourth voyage, that is after 1504, he wrote a diary called

Le Quattre Giornale. No fragment of the original exists, and it is

only known by allusion. He also wrote several letters to his former

schoolfellow Soderini, the gonfalier or chief magistrate of Florence.

One of these only remains, and that not in the original, but in a

Latin translation printed at the monastery of St Die in the Vosges
on 25th April 1507. The statement is that a French translation

of Vespucci s original had been given to King Rene, who was patron

izing the college at St Die. Waldseemiiller (Hylacomylus) made
use of this letter in his Cosmographiaz Introductio, published at St

Die in 1507. Here it is that we have the first suggestion of a name
for the New World in the words A fourth part of the world,

which, since Amerigo found it, we may call Amerige or America&quot;;

and again,
&quot; now a fourth part has been found by Amerigo Vespucci,

and I do not see why we should be prevented from calling it
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Amerigi or America.
&quot;

Since Humboldt discussed the subject in

his Examen Critique dc I Histoire de la Geographic du A ouvcau

Continent, vol. iv. (1837), the general weight of opinion has been
that Vespucci did not make the 1497 voyage, and that he had no
share in the lirst discovery of the American continent, but that
there is not sufficient evidence to convict him of deliberate falsifica

tion. Varnhagen, however, in his Amerigo Vespucci (Lima, 1845)
and many other writers on the subject maintain Vespucci s right to

be regarded as a member of the expedition.
The whole question is very thoroughly discussed in vol. ii. of the Narrative

and Critical History of America, edited by Justin Winsor (1886), where will be
found ample references to all the authorities on the subject. See also Major s

Prince Henry tlie Xaeigator (1SOS), and a recent re-examination of the evidence
for the first voyage in &quot;Alcune Consideration! sul Primo Viaggio,&quot; by L.

llugues, in the Bolletino of the Italian Geographical Society, 1885.

VESTA (Greek feo-ria), the goddess of fire and the

domestic hearth. The cults of the Greek Hestia and the

Latin Vesta, both of which involved the guardianship of

an ever-burning sacred fire, are most probably derived from
a very early custom, common to a great variety of races,
and practised during many different ages. Among people
in a primitive state of development the production of fire

is a slow and very laborious process ;
thus it became the

custom for each village to maintain a constant fire for the

general use of the community, in order to avoid the
troublesome necessity of obtaining a spark by friction in

case of the accidental extinction at one time of all the vill

age fires.
1 This fire, the central hearth or Feo-Tia of the vill

age (focus publicus), became a sacred symbol of home and

family life, and by degrees grew into a religious cult of

great sanctity and importance. The form of the primitive
house in which the fire was preserved, probably a round
hut made of wattled osiers daubed with clay, appears to

have survived both in the circular prytaneum of the Greeks
and in the /Edes Vestae in Rome. To watch this fire

would naturally be the duty of women, and especially of

those who were not burdened with the cares of maternity,
and hence may have arisen the Roman order of virgin

priestesses, whose chief duty it was to tend the sacred fire.

A survival of the prehistoric method of getting a spark
appears to have existed in the rule which enacted that, if

ever the sacred fire of Vesta did go out, the negligent
vestal was to be punished by scourging (Livy, xxviii. 11),
and the fire rekindled either by friction of dry sticks 2

or,
in later times, by the sun s rays brought to a focus by a
concave mirror (Plut., Numa, 9). In the prytaneum, which
existed in every Greek state, a different form of cult was

developed, though the essential point, the sacred fire, was

kept up, just as in the Latin worship of Vesta
;
and in

both cases the fire was extinguished annually at the be

ginning of the new year, and solemnly rekindled by one
of the primitive and hence sacred methods. 3 In Rome
this was done on the first day of March, the Latin New
Year s Day (Ovid, Fast., iii. 137-145). Both among Greek
and early Latin races, at the founding of a new colony
fire was solemnly sent from the prytaneum or Vesta temple
of the mother colony to kindle a similar sacred fire in the
new settlement. Thus we find that, according to tradition,
the worship of Vesta in Rome was introduced from Alba

Longa (Liv., i. 20, and Ov., Fast., iii. 46), which appears to

1 Mr J. G. Frazer, in an interesting paper printed in the Journal of
Philology (vol. xiv. pp. 145-172), on &quot;the Worship of Vesta and its

Connexion with the Greek Prytaneum,&quot; lias given many examples of a
similar custom still surviving among various savage races.

- An allusion to the earliest method of obtaining fire by rubbing
two sticks together is probably contained in the myth of Prometheus,
who brought fire to mortals hidden in a hollow wand.

3 Fire obtained in this way, that is &quot;pure elemental
fire,&quot;

was com
monly thought to possess a special sanctity. Even throughout the
Middle Ages in Catholic countries, at Easter, when the new year be
gan, the old pagan rite still survived. On Holy Saturday all lamps in
each church were extinguished, and the Paschal candlestick was lighted
by the help of flint and steel. From this sacred source the other lights
in the church were kindled, and the various households in the parish
took a flame to relight their fires and lamps, all of which had been
cart-fully extinguished beforehand.

have been the oldest of the Latin colonies in Latium.
This intimate connexion between the Greek prytaneum
fire, sacred to Hestia, and that of Vesta in Rome has been

ably worked out by Mr J. G. Frazer in the paper quoted
above. The most generally received Latin legend attri

butes the founding of the Roman temple of Vesta to

Numa, who transferred the centre of the cult from Alba,
together with the four vestal virgins, its priestesses (Plut.,
Numa, 10). One of the later kings, either Tarquin I. or
Servius Tullius, is said to have increased the number to
six (Dion. Hal., iii. 67, and Plut., Numa, 10), and it is

not till the last years of the pagan period that we hear of
a seventh vestal having been added (see Ambrose, Epis.,
ed. Pareus, p. 477

;
also Plut., Rom. and Cam.}.

The election (captio) of the vestal during the early
period of Rome was in the hands of the king, and in those
of the pontifex maximus under the republic and empire,

4

subject, however, to the following conditions (Aul. Gell., i.

12) : (1) the candidate was to be more than six and
less than ten years of age; (2) she was to be palrima
and matrima, i.e., having both parents alive; (3) free

from physical or mental defects
; (4) daughter of a free-

born resident in Italy. Certain details of the election

were arranged subject to the provisions of the Lex Papia,
now unknown. The selected child had her hair cut off,

and was solemnly admitted by the pontifex maximus, who
held her by the hand, and, addressing her by the name
amata, pronounced an ancient formula of initiation, which
is given by A. Gellius in his interesting chapter on the

subject (i. 12). In early times there were certain rules

by which girls could be excused from serving as vestals,
but the honour soon became so eagerly sought that these

provisions were practically useless. Vows were taken by
the vestal for a limited period of thirty years, after which
she was free to return to private life and even to marry
a thing very rarely done (Aul. Gell., vi. 7). This period
of thirty years was divided into three decades : during
the first the vestal learnt her duties

; during the second
she practised them

;
and during the third she instructed

the young vestals. The special dignity of chief of the

vestals, or virc/o vestalis maxima, was reached in order of

seniority. The inscriptions on the pedestals of statues of

various vestales maxima show that a number of different

grades of honour were passed through before reaching
the maximatus or highest dignity.

5 The duties of the

vestals, besides the chief one of tending the holy fire

(Cic., De Leg., ii. 8), consisted in the daily bringing of

water from the sacred spring of Egeria, near the Porta

Capena, to be used for the ceremonial sweeping and

sprinkling of the JEdes Vesta?. 6 They also offered sacri

fices of salt cakes muries and mola salsa and poured
on the altar of sacred fire libations of wine and oil, as

is represented on the reverses of several first brasses and
medallions of the empire (see fig. 1). The vestals were
bound to offer daily prayers for the welfare of the Roman
state, and more especially in times of danger or calamity

(Cic., Pro Font., 21). They were also the guardians of

the seven sacred objects on which the stability of the

Roman power was supposed to depend :

7 the chief of these

was the Palladium, a rude archaic statue of Pallas, which

was said to have been brought by /Eneas from -the burning
4 From the time of Augustus the emperors themselves held the

office of chief pontiff, and with it the privilege of electing the vestals.
5 These inscriptions are printed in Middleton, Ancient Home in 1885,

pp. 200-6, and in Archxologia, vol. xlix. pp. 414-422.
6 The shrine of Vesta was not a tempium in the strict Roman sense,

as it was not consecrated by the augurs, its sanctity being far above
the necessity of any such ceremony. Other natural springs might be
used for the daily sprinkling, but it was forbidden to use water brought
in a pipe or other artificial conduit (Tac., Hist., iv. 53 ;

see also Guhl
and Koner, Vit. Gr. et Rom., p. 654).

7 Sec Caucellieri, Le Sdte Cose Fatali di Roma A ntica, Rome, 1812.
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Troy. This sacred object was never shown to profane

eyes, but it is represented on the reverse of a coin struck

by Antoninus Pius in honour of his deified wife Faustina

FIG. 1. First brass struck iu honour of Diva Faustina by her husband
Antoninus Pius, soon after her death. On the reverse is a vestal

holding the Palladium and pouring a libation on the altar of the

sacred fire.

(see fig. 1). Strict observance of the vow of chastity was
one of the chief obligations of the vestals, and its breach

was horribly punished by burial alive at a place near the

Porta Collina known as the Campus Sceleratus (see Livy,
viii. 15 and 89; Plin., Ep., iv. 11

;
and Suet., Dom., 8).

Cases of unchastity and its punishment were rare
; and,

as the evidence against the vestal was usually that of slaves,

given under torture, it is probable that in many instances

an innocent vestal suffered this cruel death. The case

described by the younger Pliny (sup. cit.) is one of special

pathos, as the vestal appears to have been condemned
without any sufficient evidence, simply at the wish of the

emperor Domitian. A fanciful reason for this fearful

punishment is given by Ovid, Fast., vi. 459-460.

The privileges of the vestals and their influential position
were very remarkable. They were exempt from any patria

potestas, except that of the pontifex maximus, their religious
father

; they could dispose by will of their property, and
were in most respects not subject to the Roman laws

(&quot; legibus non tenetur,&quot; Servius, on Virg., JEn., xi. 204
; cf.

Gaius, i. 130, and Dion Cass., Ivi. 10). This involved

freedom from taxes, and the right to drive through the

streets of Rome in carriages (plostrum and currus arcuatus).
Some bronze plates have been found which were once

attached to the carriages of vestals
;
the inscription on one

of them runs thus, Flavian Publicise v.v. maximse inmunis in

jugo (see C. I. L., vi. 2146-2148; cf. also Pruden., Contr.

Symm., ii. 1088). They were preceded by a lictor when

appearing on state occasions, and enjoyed other semi-royal
honours (Plut., Numa, 10, and Dion Cass., xlvii. 19). At
theatres and other places of amusement they enjoyed the

best seats, except at some of the nude athletic contests,
from which they were excluded

; they also took an import
ant part in all the grand religious and state ceremonies,
such as when the pontifex maximus offered sacrifice on
the occasion of a triumph before the temple of Capitoline

Jupiter. They had power to pardon any criminal they
met in the street on his way to execution, provided that

the meeting were accidental. The vestals alone shared
with the emperors the privilege of intramural burial (Serv.,
Ad sEn., xi. 206). During life they were richly dowered by
the state (Suet., Aug., 31) and had public slaves appointed
to serve them (see Tac., Hist., i. 43). They were also the

guardians of the emperor s will, and of other important
documents of state (Suet., J. Ctes., 83, and Aug., 101

; Tac.,

Ann., i. 8
; Plut., Anton., 58 ;

and Appian, Civ., v. 73). Their
influence in the appointment to many offices, both religious
and secular, appears to have been very great. Many of

the statues to the chief vestals which were found in the
Atrium Vestse in 1883-84 have pedestals inscribed with
a dedication recording that benefits had been conferred on
the donor by the vestalis maxima. Lastly, they lived in

a_style_of very great splendour : their house,
1 the Atrium

1 For a description of this, and also of the temple of Vesta aucf its

Vestse, which stood close by the yEdes Vestse, was very

large and exceptionally magnificent both in decoration and
material. The discovery already mentioned of a number
of statues of vestales maximse has thrown new light on

the dress of the vestals. 2 With one or two exceptions the

costume of these statues is much the same : they have a

long sleeveless tunic

or stola, girdled by
the zona immediate

ly below the breast.

One only wears the

diploidion over the

upper part of her

figure. The outer

garment is. an ample
pallium, wrapped
round the body in a

great variety of folds,

and in some cases

brought over the

head like a hood.

All seem to have

long hair, showing
that the process of

cutting off the hair

at initiation was not

repeated. One figure

(see fig. 2) wears the

suffibulum, a rectan

gular piece of white

cloth bordered by a

purple stripe, worn
over the head and
fastened on the ^IGt ^&quot; Statue f a vestalis maxima wearing

,,, , the suffibulum ; time of Trajan,
breast by a Jibula.

z

According to Festus (ed. Miiller, p. 348), this sacred gar
ment was Avorn by the vestals only during the act of

sacrificing (see also Varro, De Ling. Lat., vi. 21). This

is probably the only existing statue on which this rare

garment is represented. In all cases the head is closely
bound by vittx, rope-like twists of woollen cloth, the ends

of which usually fall in loops on each shoulder (see Ser

vius, Ad sEn., x. 538).
The Regia, or official fanum of the pontifex maximus,

was adjacent to the vestal s house :

&quot; Hie locus cst Yestse, qui Pallada servat et ignem ;

Hie fuit antiqui Regia parva Numse.&quot;
4

When Augustus, after his election to the office of pontifex
maximus in 12 B.C., moved his place of residence from the

Regia to the Palatine, he built a new yEdes Vestse near his

palace, in the magnificent Area Apollinis. This appears
to have been a copy of the older temple of Vesta. No
traces of it now exist

;
but Pirro Ligorio, in the latter part

of the 16th century, made some sketches of what then

existed of this second temple, to illustrate his great MS.
on Roman antiquities, which is now preserved in the royal

library at Turin (see Ovid, Fast., iv. 949-954, and Metam.,
xv. 864). The original course of the Sacra Via was

supposed to have passed close to the temple of Vesta; but

excavations made in 1886 have shown that this was not

vicissitudes, see ROME, vol. xix. pp. 818-819 ; Middleton, Ancient
Rome in 1885, pp. 181-206

;
and a paper by the same author in Archseo-

logia, vol. xlix. p. 391 sq.
2 These statues appear to have been the work of a privileged class

of sculptors, who enjoyed the title of &quot;

fictores virginum vestalium,&quot;

an honour which is recorded in some of the dedicatory inscriptions on

the pedestals.
3 The form of the suffibulum as shown on this statue has a curious

similarity to the amice worn by the mediaeval clergy.
4

Ov., Tris., iii. 29. For the history of the Regia and its existing

remains, see ROME, vol. xix. p. 819, and Archieologia, vol. xlix. p.

398 sq.
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the case, the supposed line of the road being really blocked

by a very early structure. There is reason to believe that

this formed part of the original Regia, which was rebuilt

during the reign of Augustus in a more magnificent way
by Domitius Calvinus, after his Spanish triumph.

The Vestalia, or chief festival in honour of Vesta, was
held on 9th June (Ovid, Fast., vi. 249), after which the

temple was closed for five days for a ceremonial cleansing.
1

In private houses the feast was celebrated by a meal of

fish, bread, and herbs, eaten, not on the usual triclinium,

but by the domestic hearth, in front of the effigies of the

Dii Penates (Ovid, Fast., vi. 309-310). The feast inaugu
rated by Augustus in honour of Vesta Palatina was held

on 28th April, the anniversary of its consecration.

With regard to statues of the goddess, though the Greek
Hestia was frequently represented in plastic art, yet among
the Romans Vesta appears to have been rarely so treated.

The Athenian prytaneum contained a statue of Hestia.

But there was no effigy in the Roman temple of Vesta,

although one is commonly shown on reverses of coins

which have a representation of the temple, and it appears
to have been commonly thought in Rome that a statue of

Vesta did exist inside her shrine, a mistake which Ovid
corrects (Fast., vi. 297-300). No Roman statue now known
can be certainly considered to represent Vesta, though a

very beautiful standing figure of a female with veiled head

(in the Torlonia collection) has, with some probability,
had this name given to it.

The worship of Vesta appears to have died out slowly
in the 4th century, after the adoption of Christianity as

the state religion by Constantine. Zosimus (Hist. Nov.,
v. 38) tells an interesting story of a visit made to the

Atrium Vestaa at the end of the 4th century by Serena,
the wife of the Vandal Stilicho, who took a valuable

necklace from one of the statues, in spite of the remon
strances of an aged woman, the last survivor of the vestal

virgins. Soon after that time the building appears to

have fallen into decay, its valuable marble linings and
other ornaments having been stripped from its walls.

Literature. For further information the reader is referred, in

addition to the works quoted above, to Lipsius, DC Vesta et Vestali-

bus Syntagma, printed in Grrevius, Thes. Ant. Rom., vol. v.
; Cramer,

Kleine Schriften, ed. by Ratjen, Leipsic, 1837, p. 89 sq. ; Klausen,
sEneas und die Penaten, ii. p. 624 sq. ; Nardini, lloma Antica, ed.

of 1818-20, ii. p. 185 sq. ; Brohm, De Jure Viryimim Vcstalium,

Thorn, 1835; Premier, Hestia -Vesta, Tubingen, 1864; Jordan,
Vesta und die Laren, Berlin, 1865, and more recent papers ; Maes,
Vesta e Vestali, Rome, 1883

; Lanciani, L Atrio di Vesta, Rome,
1884

;
and C. I. L., vi. p. 594, No. 2131 sq. (J. H. M.)

VESTMENTS, in ecclesiastical law, are the garments
worn during the church service by the officiating clergy.
In England and Scotland before the Reformation the

vestments in use were similar to those still worn by the

Roman Catholic clergy, probably modifications of the

dress of Roman citizens in their origin (see COSTUME)
and were either sacrificial, as the chasuble, or non-sacri

ficial, as the surplice. After the Reformation the question
of vestments became of comparatively small importance
in the Church of Scotland

;
but in the Church of England

it has in recent years been the cause of much controversy
and litigation.
The &quot; ornaments rubric

&quot;

at the beginning of the Book of Com
mon Prayer, dating from 1662, provides &quot;that such ornaments of

the church and of the ministers thereof at all times of their minis
tration shall be retained and be in use as were in this Church of

England by the authority of parliament in the second year of the

reign of King Edward VI.&quot; The reference in this rubric is to the

vestments enjoined by the first prayer book of Edward VI. (1549).
The surplice (with the addition of the hood in cathedrals and

colleges, and for preaching)- was the priest s dress for the service

other than the communion. In the communion the bishop was to

wear, besides a rochet, a surplice or alb, Avith a cope or vestment

1 The solemn decade of the Vestalia began on 5th June and ended
on the 15th, when the temple was closed.

(also called a chasuble), and to have a pastoral staff borne by him
self or his chaplain. The officiating priest was to wear a white

alb, plain, with a vestment or cope, the assisting ministers albs

with tunicles. The second prayer book of Edward VI. (1552)

enjoined the use of the surplice only. The Act of Uniformity of

Elizabeth (1 Eliz. c. 2) provided for the use of the 1549 vestments,
&quot; until other order shall be therein taken by the authority of the

queen s Majesty, &c.&quot; In 1564 the Advertisements of Elizabeth
were issued, under which the legal vestments were fixed to be the

cope worn by the principal minister, with gospeller and epistoler

agreeably, in the ministration of the communion, but at ordinary
services and at prayers (other than those during the ministration
of the communion) said at the communion table the surplice only.
Deans and prebendaries were to wear hoods. The point which the

judicial committee of the privy council has been called upon more
than once to decide is whether the Advertisements of Elizabeth

coupled with the Injunctions of 1559 and subsequent visitations

were such taking of &quot;other order&quot; as to supersede the ornaments
rubric. It has been held that they were, and the effect of the
decisions has been to reduce the legal vestments to the surplice
and hood for all ordinary purposes, with the addition of the cope
for the administration of the communion on high feast days in

cathedral and collegiate churches. The cope was also allowed by
the canons of 1603-4. A bishop wears in addition a rochet. The
chasuble, alb, and tunicle had, as has been said, post-Reformation

authority, but the girdle, amice, stole, maniple, dalmatic, and
biretta were never legally recognized since that time. The stole,

however, is frequently worn, by deacons generally arranged as a

scarf over the left shoulder. Much information on the subject
will be found in the first Report of the Royal Commission on

Ritual, issued in 1867.

VESTRY. See PARISH, vol. xviii. p. 296.

VESUVIUS, the most celebrated volcano in the world,
rises from the eastern margin of the Bay of Naples in

Italy, in the midst of a region which has been densely

populated by a civilized community for more than twenty
centuries. Hence it has served as a type for the general

popular conception of a volcano, and its history has sup

plied a large part of the information on which geological
theories of volcanic action have been based. The height
of the mountain varies from time to time within limits of

several hundred feet, according to the effects of successive

eruptions, but averages somewhere about 4000 feet above

Plan of Vesuvius, together with north-and-south profile.

the sea. Vesuvius consists of two distinct portions. On
the northern side a lofty semicircular cliff

, reaching a

height of 3747 feet, half encircles the present active cone,

and descends in long slopes towards the plains below. This

precipice, known as Monte Somma, forms the wall of an

ancient prehistoric crater of vastly greater size than that

of the present volcano. The continuation of the same wall

round its southern half has been in great measure obliter

ated by the operations of the modern vent, which has built

a younger cone upon it, and is gradually filling up the

hollow of the prehistoric crater. At the time of its

greatest dimensions the volcano was perhaps twice as high
as it is now. By a colossal eruption, of which no histori

cal record remains, the upper half of the cone was blown
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away. It was around this truncated cone that the early

Greek settlers founded their little colonies.

At the beginning of the Christian era, and for many
previous centuries, no eruption had been known to take

place from the mountain, and the volcanic nature of the local

ity was perhaps not even suspected by the inhabitants who

planted their vineyards along its fertile slopes, and built

their numerous villages and towns around its base. The

sagacious and observant geographer Strabo, however, de

tected the probable volcanic origin of the cone and drew

attention to its cindery and evidently fire-eaten rocks.

From his account and other references in classical authors

we gather that in the first century of the Christian era, and

probably for hundreds of years before that time, the sides

of the mountain were richly cultivated, but towards the

top the upward growth of vegetation had not concealed

the loose ashes which still remained as evidence of the

volcanic nature of the place. On this barren summit lay
a wide flat depression, surrounded with rugged walls of

rock, which were festooned with wild vines. The present
crater-wall of Somma is doubtless a relic of that time. It

was in this lofty rock-girt hollow that the gladiator

Spartacus was besieged by the praetor Claudius Pulcher,
and from which he escaped by twisting ropes of vine-

branches and descending through an unguarded notch in

the crater-rim.

After centuries of quiescence the volcanic energy began
again to manifest itself in a succession of earthquakes,
which spread alarm far and wide through Campania. For
some sixteen years after 63 these convulsions continued,

doing much damage to the surrounding towns. At

Pompeii, for example, among other devastation, the temple
of Isis was shaken into ruins, and, as an inscription records,
it was rebuilt from the foundations by the munificence of a

private citizen. This preliminary earthquake phase of

volcanic excitement was succeeded by a catastrophe which
stands out prominently as one of the great calamities of

human history. On 24th August 79 the earthquakes,
which had been growing more violent, culminated in a

tremendous explosion of Vesuvius. A contemporary
account of this event has been preserved in two letters of

the younger Pliny to the historian Tacitus. From this

narrative we can gather a tolerably clear conception of the

general characteristics of the eruption : abundant and

increasingly violent earthquakes, followed by an extra

ordinary commotion that accompanied the outburst of the

volcano, when chariots would not remain still even on level

ground, when houses were shaken so as to threaten destruc

tion to their inhabitants, and when the unsteadiness of

the land gave rise to great disturbance of the sea, which
in its agitation retreated from the shores and left numerous
marine animals uncovered

;
the well-known pine-tree-shaped

cloud of steam, dust, and stones towering above Vesuvius
and spreading out far and wide over the surrounding
country ;

the constant flashes of lightning marking the

highly electrical condition of the column of erupted
material

;
the showers of light cinders and ashes that fell

at a distance from the mountain and the rain of hot pumice
and pieces of black or glowing lava around the centre of

eruption ;
the total darkness for three days produced by

the diffusion of the finer volcanic dust through the atmo

sphere ;
the fiery glare that overspread the cloud-canopy

as each explosion uncovered the glowing surface of the

lava column in the chimney of the volcano
;
and the

wide covering of ashes, which like a mantle of snow was
found to have been spread over the surrounding country
when the darkness cleared away and the catastrophe came
to an end. This eruption was attended with great destruc
tion of life and property. Three towns are known to have
been destroyed Herculaneum at the western base of the

volcano, Pompeii on the south-east side, and Stabile, still

farther south on the site of the modern Castellamare.
The exhumation of Herculaneum and Pompeii in modern
times has thrown much light upon the life of lloman
citizens in the first century. There is no evidence that

any lava was emitted during this eruption. But the

abundant steam given off by the volcano seems to have
condensed into copious rain, which, mixing with the light
volcanic dust, gave rise to torrents of pasty mud, that

flowed down the slopes and overwhelmed houses and

villages. Herculaneum is believed to have been destroyed
by these &quot; water lavas,&quot; and there is reason to suppose that

similar materials filled the cellars and lower parts of

Pompeii. Comparing the statements of Pliny with the

facts still observable in the district, we perceive that this

first recorded eruption of Vesuvius belongs to that phase of

volcanic action known as the paroxysmal, when, after a

longer or shorter period of comparative tranquillity, a

volcano rapidly resumes its energy and the partially filled-

up crater is cleared out by a succession of tremendous

explosions. The great eruption of Krakatoa in the Sunda
Strait in 1883 is a recent example of the same stage in

the history of a volcano.

For nearly fifteen hundred years after the catastrophe
of 79 Vesuvius remained in a condition of feeble activity.
Occasional eruptions are mentioned, but none that was of

importance, and their details are given with great vague
ness by the authors who allude to them. By the end of

the 17th century the mountain had resumed much the same

general aspect as it presented before the eruption described

by Pliny. Its crater-walls, some 5 miles in circumference,
were hung with trees and brushwood, and at their base

stretched a wide grassy plain, on which cattle grazed and
where the wild boar lurked in the thickets. The central

tract was a lower plain, covered with loose ashes and
marked by a few pools of hot and saline water. At length,
after a series of earthquakes lasting for six months and

gradually increasing in violence, the volcano burst into

renewed paroxysmal activity on 16th December 1631.

Vast clouds of dust and stones, blown out of the crater

and funnel of the volcano, were hurled into the air and
carried for hundreds of miles, the finer particles falling to

the earth even in the Adriatic and at Constantinople. The
clouds of steam condensed into copious torrents, which,

mingling with the fine ashes, produced muddy streams

that swept far and wide over the plains, reaching even to

the foot of the Apennines. Issuing from the flanks of the

mountain, several streams of lava flowed down towards the

west and south, and reached the sea at twelve or thirteen

different points. Though the inhabitants had been warned

by the earlier convulsions of the mountain, so swiftly did

destruction come upon them that 18,000 are said to have
lost their lives.

Since this great convulsion, which emptied the crater,

Vesuvius has never again relapsed into a condition of total

quiescence. At intervals, varying from a few weeks or

months to a few years, it has broken out into eruption,
sometimes emitting only steam, dust, and scoriye, but fre

quently also streams of lava. The years 1766-67, 1779,

1794, and 1822 were marked by special activity, and the

phenomena observed on each of these occasions have been

fully described.

The modern cone of the mountain has been built up by
successive discharges of lava and fragmentary materials

round a vent of eruption, which lies a little south of the

centre of the prehistoric crater. The southern segment of

the ancient cone, answering to the semicircular wall of

Somma on the north side, has been almost concealed, but

is still traceable among the younger accumulations. The
numerous deep ravines that indented the sides of the pre-
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historic volcano, and which still form so marked a feature

on the outer slopes of Somma, have on the south side served

as channels to guide the currents of lava from the younger
cone. But they are gradually being filled up there and
will before long disappear under the sheets of molten rock

that from time to time rush into them from above. On
one of the ridges between these radiating valleys an obser

vatory for watching the progress of the volcano was estab

lished many years ago by the Neapolitan Government, and

is still supported as a national institution. A continuous

record of each phase in the volcanic changes has been

taken, and some progress has been made in the study of

the phenomena of Vesuvius, and in prognosticating the

occurrence and probable intensity of eruptions. A wire-

rope railway (opened in the year 1880) carries visitors

from the foot of the cone up to within 150 yards of the

mouth of the crater.

See Volcanoes, by G. P. Scrope, 1872
; Vesuvius, by John

Phillips, 1869
;
Der Ausbruch des Vesuv im April 1S72, by A. Heim,

1873 ;
Vesuvio e la sua Storia and Pompei e la lierjione Sottcrrata dal

Vesuvio nel Anno 79, by Prof. Palmieri, Naples, 1879 ;
Studien uber

Vulkane und Erdbeben, by J. F. Schmidt, 1881 ; and &quot; The Geology
of Monte Somma and Vesuvius,&quot; by H. J. Johnstone-Lavis, 1884,
in Quart. Journ. Geol. Soc.

,
vol. xl. p. 85. See also GEOLOGY, vol.

x. p. 240 sq. , (A. GE.)

VESZPREM, the chief town of a county of the same
name in Hungary, lies between Lake Balaton and the
forest of Bakony, about 65 miles south-west of Buda-
Pesth. Veszprem is the seat of a Roman Catholic bishop,
whose cathedral and palace, with the county hall and the

gymnasium, form the chief features of the town. Veszprem
is a station on the Western Railway system. Its four

annual fairs are much frequented from all parts of the
trans-Danubian district, and the trade in grain, wine, and
home industries generally is considerable. The town is

of very ancient origin, and was known to the Romans by
the name of Cimbria. The queens of the Arpad dynasty
used occasionally to reside here, and even now the queens
of Hungary are crowned by the bishop of Veszprem. The

place suffered much during the contentions between the

Turks and the Hungarians and Austrians in the 16th and
17th centuries. The population numbered 14,800 in 1886.

VETERINABY SCIENCE
TI HIS science comprises a knowledge of the conformation

and structure of all the domesticated animals, espe

cially the horse
;
their physiology and special racial and

individual characteristics
;
their humane management and

utilization
;
their protection from, and medical and surgical

treatment in, the diseases and injuries to which they
are exposed ;

their amelioration and improvement ;
their

relations to the human family with regard to communicable
disorders

;
and the supply of food and other products,

more particularly those derived from them for the use of

mankind.

HISTORY.
There is evidence that the Egyptians practised veterin

ary medicine and surgery in very remote times
;
but it is

Amongst not until we turn to the Greeks that we obtain any very
the definite information with regard to the state of veterinary
Greeks.

Rg we jj ag numan medicine in antiquity. The writings of

Hippocrates (460-356 B.C.) afford evidence of excellent

investigations in comparative pathology. Diocles of Car-

istus, who was nearly a contemporary, was one of the

first to occupy himself with anatomy, which he studied in

animals. Aristotle, too, wrote on physiology and com

parative anatomy, and on the maladies of animals, while

many other Greek writers on veterinary medicine are cited

or copied from by Varro, Columella, and Galen. And we
must not overlook Mago of Carthage (200 B.C.), whose
work in twenty-eight books was translated into Greek and
was largely used by Varro and Columella.

Amongst Until after the conquest of Greece the Romans do not

^
ie

appear to have known much of veterinary medicine.
U1S -

Varro (116-28 B.C.) may be considered the first Roman
writer who deals with animal medicine in a scientific spirit,

in his De Re Rustica, in three books, which is largely
derived from Greek writers. Celsus is supposed to have
written on animal medicine

;
and Columella (1st century)

is credited with having utilized those relating to veterinary
science in the sixth and seventh parts of his De Re Rustica,
one of the best works of its class of ancient times : it

treats, not only of medicine and surgery, but also of sani

tary measures for the suppression of contagious diseases.

From the 3d century onwards veterinary science had a

literature of its own and regular practitioners, especially
in the service of the Roman armies (mulomedici, veterin-

arii). Perhaps the most renowned veterinarian of the

Roman empire was Apsyrtus of Bithynia, who in 322

accompanied the expedition of Constantino against the

Sarmatians in his professional capacity, and seems to have

enjoyed a high and well-deserved reputation in his time.

He was a keen observer
;
he distinguished and described

a number of diseases which were badly defined by his

predecessors, recognized the contagious nature of several

maladies, and prescribed isolation for their suppression ;

he also made interesting observations on accidents and
diseases of horses limbs, and waged war against certain

absurd empirical practices then prevailing in the treatment

of disease, indicating rational methods, some of which are

still successfully employed in veterinary therapeutics, such

as splints for fractures, sutures for wounds, cold water for

the reduction of prolapsed vagina, hot baths for tetanus,
&c. Not less eminent was Hierocles, the successor of

Apsyrtus, whose writings he largely copied, but with

improvements and valuable additions, especially in the

hygiene and training of horses. Pelagonius again was a

writer of empirical tendency, and his treatment of disease

in general was most irrational. Publius Vegetius (not to

be confounded with Flavius Vegetius Renatus, who wrote

on the military art) was a popular author of the end of the

5th century, though less distinguished than Apsyrtus, to

whom and to Pelagonius he was to a great extent indebted

in the preparation of his Mulomcdicina sive Ars Veterinaria.

He appears to have been more of a horse-dealer than a

veterinary practitioner, and knew next to nothing of

anatomy, which seems to have been but little cultivated

at that period. He was very superstitious and a believer

in the influence of demons and sorcerers
;
nevertheless he

gives some interesting observations derived from his

travels. He had also a good idea of aerial infection,

recognized the utility of disinfectants, and describes some

operations not referred to by previous writers, such as

removal of calculi from the bladder through the rectum,

couching for cataract, the extirpation of certain glands,

and several serious operations on the horse s foot. Though
inferior to several works written by his predecessors, the

Mulomedicina of Vegetius maintained its popularity

through many centuries. Of most of the ancient veterin

ary writers we know little beyond what can be gathered
from the citations and extracts in the two great collections

of Hippiatrica and Geoponica compiled by order of Con
stantino Porphyrogenitus in the 10th century.

It is unnecessary to dwell here on the progress of the In

veterinary art during the Middle Ages. Towards the Middle

close of the mediaeval period the subject was much culti- ge6
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vated in the cavalry schools of Italy ;

and Spain also had

an organized system of good practitioners in the 15th

century, who have left many books still extant. Ger

many was far behind, and literature on the subject did

not exist until the end of the 15th century, when in 1492

there was published anonymously at Augsburg a Pferde-

arzneibuchlein. In the following century the influence

of the Italian writers was becoming manifest, and the

works of Fugger and Fayser mark the commencement of

a new era. Fayser s treatises, Von der Gestiiterei and

Von der Zucht der Kriegs- und Biirger-Pferde (1529-1597),
are remarkable for originality and good sense. In Great

Britain animal medicine was perhaps in a more advanced

condition than in Germany, if we accept the evidence of

the Ancient Laws and Institutes of Wales (London, 1841) ;

yet it was largely made up of the grossest superstitions.
1

Among the Celts the healer of horse diseases and the shoer

were held in high esteem, as among the more civilized

nations of Europe, and the court farrier enjoyed special

privileges.
2 The earliest known works in English appeared

anonymously towards the commencement of the 16th cen

tury, namely, Properties and Medcynes for a Horse and
Mascal of Oxen, Horses, Sheepes, Hogges, Dogges. The
word &quot; mascal

&quot; shows that the latter work was in its origin
Italian. There is no doubt that in the 15th century the

increasing taste for horses and horsemanship brought
Italian riding-masters and farriers into England ;

and it

is recorded that Henry VIII. brought over two of these

men who had been trained by Grisone in the famous

Neapolitan school. The knowledge so introduced became

popularized, and assumed a concrete form in Blundeville s

Foure Chiefest Offices belonging to Horsemanship (1566),
which contains many references to horse diseases, and,

though mainly a compilation, is yet enriched with original
observations. In the 15th century the anatomy of the

domesticated animals, formerly almost entirely neglected,

began to receive attention. A work on comparative

anatomy by Volcher Koyter was issued at Nuremberg in

1573
;
about the same time a writer in Germany named

Copho or Cophon published a book on the anatomy of the

pig, in which were many original remarks on the lymphatic

vessels; and Jehan Hervard in France produced in 1594
his rather incomplete Hippo -Osteologie. But by far the

most notable work, and one which maintained its popu
larity for a century and a half, was that of Carlo Ruini, a

senator of Bologna, published in 1598 in that city, and
entitled DelV Anatomia e dell Infirmita del Cavallo, e

suoi Remedii. Passing through many editions, and trans

lated into French and German, this book was for the most

part original, and a remarkable one for the time in which
it was composed, the anatomical portion being especially

praiseworthy. English books of the 17th century exhibit

a strong tendency towards the improvement of veterinary
medicine and surgery, especially as regards the horse.

This is even more notable in the writings of the 18th

century, among which may be particularized Gibson s

Farrier s New Guide (1719), Method of Dieting Horses

(1721), and (best of all) his Neiv Treatise on the Diseases

of Horses, besides Braken s, Burden s, Bridge s, and
Bartlet s treatises. Veterinary anatomy was greatly ad
vanced by the Anatomy of an Horse (1683) of Snape,
farrier to Charles II., illustrated with copperplates, and

by the still more complete and original work of Stubbs,
the Anatomy of the Horse (1766), which decidedly marked
a new era in this line of study. Of foreign works it may
suffice to mention that of Solleysel, Veritable Parfait
Marezchal (1664), which passed through many editions,

1 See Leechdoms, Worlcunning, and Starcraft of Early England,
3 vols. 8vo, London, 1864.

2 See Fleming, Horse-Shoes and Horse- Shoeing, London, 1869.

was translated into several languages, and was borrowed
from for more than a century by different writers. Sir

W. Hope s Compleat Horseman (1696) is a translation

from Solleysel by a pupil.

Modern Schools and Colleges.

The most important era in the history of modern veterinary Veterin-
science commenced with the institution of veterinary schools, ary
France was the first to take the great initiative step in this schools.

direction. Button had recommended the formation of veterinary
schools, but his recommendations were not attended to. Bourgelat, In
an advocate at Lyons and a talented hippologist, through his iiiflu- France.
ence with Bertin, prime minister under Louis XV., was the first to
induce the Government to establish a veterinary school and school
of equitation at Lyons, in 1761. This school he himself directed
for only a few years, during which the great benefits that had
resulted from it justified an extension of its teaching to other parts
of France. Bourgelat, therefore, founded (1766) at Alfort, near

Paris, a second veterinary school, which soon became, and has re

mained to this day, one of the finest and most advanced veterinary
schools in the world. At Lyons he was replaced by the Abbe Rozier,
a learned agriculturist, who was killed at the siege of Lyons after a

very successful period of school management, during which he had
added largely to agricultural and physical knowledge by the publi
cation of his Journal de Physique and Cours d Agriculture. Twenty
years later the Alfort school added to its teaching staff several dis

tinguished professors whose names still adorn the annals of science,
such as Daubenton, who taught rural economy ; Vic d Azyr, who
lectured on comparative anatomy; Fourcroy, who undertook in

struction in chemistry ;
and Gilbert, one of its most brilliant pupils,

who had veterinary medicine and surgery for his department. The
last-named was also a distinguished agriculturist and published
many important treatises on agricultural as well as veterinary sub

jects. The position he had acquired, added to his profound and
varied knowledge, made him most useful to France during the period
of the Revolution. It is chiefly to him that it is indebted for the
celebrated Rambouillet flock of Merino sheep, for the conservation
of the Tuileries and Versailles parks, and for the creation of the fine

experimental agricultural establishment organized in the ancient
domain of Sceaux. The Alfort school speedily became the nursery of

veterinary science, and the source whence all similar institutions

obtained their first teachers and their guidance. A third Govern
ment school was at a later period founded at Toulouse ; and these

three schools have produced thousands of thoroughly educated

veterinary surgeons and many professors of high scientific repute,

among whom may be named Bouley, Chauveau, Colin, Toussaint,
St Cyr, Goubaux, Arloing, and Galtier.

Soon after the Alfort school was commenced a national school In Ger-

for Austria was established at Vienna by order of Maria Theresa
; many,

and this, remodelled and reorganized by Joseph II., is now the &c.

largest in the country. Prussia quickly followed suit
;
and soon

Government veterinary schools were founded in almost every other

European country, except Great Britain, mostly on a munificent
scale. Probably all, but especially those of France and Germany,
were established as much with a view to training veterinary surgeons
for the army as for the requirements of civil life.

In 1790 St Bel (whose real name was Vial, St Bel being a village In the

near Lyons, where was his paternal estate), after studying at the United

Lyons school and teaching both at Alfort and Lyons, came to Eng- King-
land and published proposals for founding a school in which to in- dom.
struct pupils in veterinary medicine and surgery. The Agricultural
Society of Odiham, which had been meditating sending two young
men to the Alfort school, elected him an honorary member, and

delegated a committee to consult with him respecting his scheme.
Some time afterwards this committee detached themselves from the
Odiham Society and formed an institution st} led the Veterinary
College of London, of which St Bel was appointed professor. The
school was to be commenced and maintained by private subscrip
tion. In March 1792 arrangements were made for building tem

porary stabling for fifty horses and a forge for shoeing at St Pancras.
The college made rapid progress in public estimation, notwith

standing considerable pecuniary embarrassments. As soon as the

building was ready for the reception of animal patients, pupils began
to be enrolled

;
and among the earliest were some who afterwards

gained celebrity as veterinarians, as Bloxam, Blaine, R. Lawrence,
Field, and Bracy Clark. On the death of St Bel in August 179:5

there appears to have been some difficulty in procuring a suitable

successor
;
but at length, on the recommendation of John Hunter

and Cline, two medical men were appointed, Coleman and Moorcroft,
the latter then practising as a veterinary surgeon in London. The
first taught anatomy and physiology, and Moorcroft, after visiting
the French schools, directed the practical portion of the teaching.

Unfortunately, neither of these teachers had much experience among
animals, nor were they well acquainted with their diseases

;
but

Coleman had as a student, in conjunction with a fellow-student

(afterwards Sir Astley Cooper), performed many experiments on
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animals under the direction of Cline. Moorcroft, who remained

only a short time at the college, afterwards went to India and

during a journey in 1819 was murdered in Tibet. 1
Coleman, by his

scientific researches and energetic management, in a few years raised

the college to a high standard of usefulness
;
under his care the

progress of the veterinary art was such as to qualify its practitioners
to hold commissions in the army ;

and he himself was appointed
veterinary surgeon-general to the British cavalry. Owing to the

lack of funds, the teaching at the college must have been very

meagre, and, had it not been for the liberality of several medical
men in throwing open the doors of their theatres to its pupils for

instruction without fee or reward, their professional knowledge
would have been sadly deficient. The board of examiners was for

many years chiefly composed of eminent members of the medical

profession. Coleman died in 1839, and with him disappeared much
of the interest the medical profession of London took in the pro

gress of veterinary medicine. Yet the Royal Veterinary College

(first styled &quot;Royal&quot; during the presidentship of the duke of

Kent) continued to do good work in a purely veterinary direction,
and received such public financial support that it was soon able to

dispense with the small annual grant given to it by the Government.
In the early years of the institution the horse was the only
animal to which much attention was given. But at the instigation
of the Royal Agricultural Society of England, which gave 200

per annum for the purpose, an additional professor was appointed
to investigate and teach the treatment of the diseases of cattle,

sheep, and other animals
;
outbreaks of disease among these were

also to be inquired into by the officers of the college. This help
to the institution was withdrawn in 1875, but renewed in 1886.

This veterinary school has been the parent of other schools in

Great Britain, one of which, the first in Scotland, was founded by
Prof. Dick, a student of Coleman s and a man of great persever
ance and ability. Commencing at Edinburgh in 1819-20 with

only one student, in three years he gained the patronage of the

Highland and Agricultural Society of Scotland, which placed a

small sum of money at the disposal of a committee appointed by
itself to take charge of a department of veterinary surgery it had
formed. This patronage, and very much in the way of material

assistance and encouragement, were continued to the time of Dick s

death in 1866. During the long period in which he presided over

the school, considerable progress was made in diffusing a sound

knowledge of veterinary medicine in Scotland and beyond it. For

many years his examining board, which gave certificates of pro

ficiency under the auspices of the Highland and Agricultural

Society, was composed of the most distingiiished medical men in

Scotland, such as Goodsir, Syme, Lizars, Ballingall, Simpson, and
Knox. By his will Dick vested the college in the lord provost
and town council of Edinburgh as trustees, and left a large portion
of the fortune he had made to maintain it for the purposes for

which it was founded. In recent years another veterinary school

has been established in Edinburgh, and one in Glasgow, both of

which are doing good service.

In 1844 the Royal College of Veterinary Surgeons (to be care

fully distinguished from the Royal Veterinary College) obtained

its charter of incorporation. The functions of this body were, until

a recent date, limited almost entirely to examining students taught
in the veterinary schools, and bestowing diplomas of membership
on those who successfully passed the examinations conducted by
the boards -which sat in London and Edinburgh. Soon after the

Koyal College of Veterinary Surgeons obtained its charter of incor

poration a difference arose between it and Dick, which resulted in

the latter seceding altogether from the union that had been estab

lished and forming an independent examining board, the Highland
and Agricultural Society granting certificates of proficiency to those

students who were deemed competent. This schism operated very

injuriously on the progress of veterinary education and on profes
sional advancement, as the competition engendered was of a rather

deteriorating nature. After the death of Dick the dualism in

veterinary licensing was suppressed : the Highland Society ceased

to give certificates and the only mode of admission to the profession
was through the Royal College. Since then the subjects taught
have been increased in number

; conformably with the requirements
of ever-extending science, the period of study has been enlarged so

as to be nearly as long as that imposed upon medical students
;
the

teaching is more thorough and practical ;
and the examinations are

more frequent and searching. Candidates for admission to the
schools must also give evidence of having received a good general
education. Also since the suppression of the dual system an Act
of Parliament has been obtained protecting the title of the graduates
of the Royal College of Veterinary Surgeons, and conferring other

advantages, not the least of which is the power granted to the

college to remove the names of unworthy members from its register.
In some respects the Veterinary Surgeons Act is superior to the

Medical Act, while it places the profession on the same level as

other learned bodies, and prevents the public being imposed upon

1 See Moorcroft and Trebeck s Travels in Cashmere and Thibet.

by empirics and impostors. The college has instituted a higher
degree, that of fellow, which can only be obtained after the graduate
has been five years in practice and by passing a severe examination.
Fellows only can be members of council or members of the examin
ing boards. The graduates of the Royal College of Veterinary
Surgeons who have been registered since its foundation in 1844

probably number 4000. In the British army there is a smaller

mortality among the animals employed, and less loss from con

tagious diseases than in any other in Europe ;
this result, as well

as the high efficiency of the horses, is largely due to the zeal, intel

ligence, and natural aptitude of the veterinary officers for their

special duties. In no other army are they so severely tested,

physically and professionally, more than one-half of their service

being foreign ;
and in India their skill has to be exercised on

elephants, camels, bullocks, cattle, and sheep, in addition to horses.

During war the strain on army veterinary surgeons is very heavy ;

and, while surgeons are protected in the field by the Geneva Red
Cross, being considered as non-belligerents, veterinary officers are

regarded as combatants, and therefore run the risk of capture,
imprisonment, or death at the hands of the enemy.

In India there are one or more veterinary schools in each presi- In India,

dency, in which natives are trained as veterinary surgeons. The
need for this will be perceived when it is stated that the loss in
India from preventible animal diseases alone amounts to at least

6,000,000 annually.
In the United States of America veterinary science has been an in the

exotic of very slow growth. There are veterinary schools in New United
York, Minneapolis, and elsewhere, but these, like those in Great States.

Britain, are private institutions. To the Cornell, Pennsylvania,
and Harvard xiniversitics veterinary schools or chairs have been
attached with competent teachers. Events are at present rapidly
compelling the people of the United States to realize the true
value and importance of veterinary science. For many years the

&quot;lung plague&quot; has been gradually extending itself westward, and
it is now causing heavy losses. Long exempted from the more
serious of the contagious diseases of animals which have scourged
Europe, the United States are now invaded by all of them except
two cattle plague and the foot-and-mouth disease

;
and an exotic

disorder of pigs, the swine plague or fever, is threatening to

exterminate these animals.

The veterinary literature of this period affords striking evidence
of the progress made by the science: excellent text-books, manuals,
and treatises on every subject belonging to it are very numerous,
and are published in every European language, while there is an
abundance of periodical literature. The education general and
technical of practitioners of veterinary medicine has, of course,
been improving to a corresponding extent. The matriculation test

for admission to the best veterinary schools and the fixed period
for instruction in them vary but little from those of the medical
schools. In Germany the veterinary schools at Berlin and Hanover
have been raised to the position of universities.

Objects of the Science.

One of the chief objects of the science is the treatment Treat-

of disease in animals. Veterinary medicine has been far ient of

less exposed to the vagaries of theoretical doctrines and cllsease -

systems than human medicine. The explanation may
perhaps be that the successful practice of this branch of

medicine more clearly than in any other depends upon the

careful observation of facts and the rational deductions

to be made therefrom. No special doctrines seem, in

later times at least, to have been adopted, and the

dominating sentiment in regard to disease and its treat

ment has been a medical eclecticism, based on practical

experience and anatomico-pathological investigation, rarely

indeed on philosophical or abstract theories. In this way
veterinary science has become pre-eminently a science of

observation. At times indeed it has to some extent been

influenced by the doctrines which have controlled the

practice of human medicine such as those of Broussais,

Hahnemann, Brown, l\asori, Rademacher, and others

yet this has not been for long : experience of them when

tested upon dumb unimaginative animals soon exposed
their fallacies and compelled their discontinuance.

Of more moment than the cure of disease is its preven- Preven

tion, and this is now considered the most important object
tll)n of

in connexion with veterinary science. More especially is

this the case with those serious disorders which depend
for their existence and extension upon the presence of an

infecting agent, and whose ravages for so many centuries
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are written largely in the history of civilization. Every
advance made in medicine affects the progress of veterinary

science, and the recent remarkable discoveries, some of

which have been initiated by members of the veterinary

profession, or developed by them, must in the end create as

great a revolution in veterinary practice as in the medicine

of man. In &quot;preventive medicine&quot; the benefits to be

derived from the application of the germ theory will be

immense
;
the sanitary police measures based on this know

ledge are easily framed, and, if carried rigorously into

operation, must eventually lead to the extinction of these

disastrous disorders. 1 The medicine of the lower animals

differs from that of man in no particular so much, perhaps,
as in the application it makes of utilitarian principles.

The life of man is sacred
;
but in the case of animals,

when there are doubts as to complete restoration to health

and soundness, monetary considerations generally decide

against the adoption of remedial measures. This feature

in the medicine of the domesticated animals brings very

prominently before us the value of the old adage that

&quot;prevention is better than cure.&quot; In Great Britain the

value of comparative pathology in the relations it bears

to human medicine, to the public health and wealth,

as well as to agriculture, has been strangely overlooked

or ignored ;
and in consequence but little allowance

has been made for the difficulties the practitioner of

animal medicine has to contend with. The rare instances

in which animals can be seen by the veterinary surgeon
in the earliest stages of disease, and when this would

prove most amenable to medical treatment
; delay, gener

ally due to the inability of those who have the care

of animals to perceive these early stages ;
the fact that

animals cannot, except in a negative manner, tell their

woes, describe their sensations, or indicate what and where

they suffer ; the absence of those comforts and conveni

ences of the sick room which cannot be called in to amelio

rate their condition
;
the violence or stupor, as well as the

structural arrangements and attitude of the sick creatures,

which only too frequently render favourable positions for

cure impossible ;
the slender means generally afforded for

carrying out recommendations, together with the often

times intractable nature of these diseases
;
and the utili

tarian influences alluded to above, all these considera

tions, in the great majority of instances, militate against
the adoption of curative treatment, or at least greatly
increase its difficulties.

For more than forty years most destructive plagues of

animals have prevailed almost continuously in the British

islands without any attempt, worthy of the name, having
been made to check or extirpate them until within a very
recent period. Two exotic bovine diseases alone (contagi
ous pleuro-pneumonia or lung plague and foot-and-mouth

disease) are estimated to have caused the death, during the

first thirty years of their prevalence in the United King
dom, of 5,549,780 cattle, roughly valued at 83,616,854 ;

while the invasion of cattle plague in 1865-66 was calcu

lated to have caused a money loss of from 5,000,000 to

8,000,000. The depredations made in South Africa and
Australia by the lung plague alone are quite appalling ;

and in India the loss brought about by contagious diseases

among animals has been stated at not less than 6,000,000

annually. The damage done by tuberculosis a contagious
disease of cattle, transmissible to several kinds of animals,
and possibly also to man, by means of the flesh and milk
of diseased beasts cannot be even guessed at

;
but it

must be enormous, when we learn how widely the malady
is diffused. But that terrible pest of all ages, the cattle

plague, has in its two recent invasions of England been
1
Comp. Fleming, Veterinary Sanitary Science and Police, London,

1375.

promptly suppressed with comparatively trifling loss. The
foot-and-mouth disease, which proved such a heavy inflic

tion to British agriculture from its introduction in 1838,
has been completely extirpated. Glanders, which annually
caused the destruction of large numbers of cavalry horses,
is now unknown in the army, and is rapidly disappearing
from civilian stables. Babies would soon be included in

the category of extinct diseases if the indications of

veterinary science were followed
;
and so with the other

contagious maladies of animals. As for such diseases as

depend for their development upon germs derived from
the soil or herbage upon which animals live, and which
cannot be directly controlled by veterinary sanitary

measures, the system of protective inoculation with culti

vated virus introduced by Basteur will probably bring
about their extinction, or at any rate greatly mitigate their

effects.

Veterinary science can also offer much assistance in the

study and prevention of the diseases to which mankind tions

are liable. Some grave maladies of the human species
^ et

. inni v to
are certainly derived from animals, and others may yet be

]nmian
added to the list. In the training of the physician great medi-

benefit would be derived from the study of disease in cilie -

animals, a fact which has been strangely overlooked in

England, as those can testify who understand how closely
the health of man may depend upon the health of the

creatures he has domesticated and derives subsistence from,
and how much more advantageously morbid processes can

be studied in animals than in our own species. Although
as yet no chair of comparative pathology has been estab

lished in any British university, on the Continent such

chairs are now looked upon as an almost indispensable
item of every university. Bourgelat, towards the middle
of the 18th century, in speaking of the veterinary schools

he had been instrumental in forming, urged that &quot;leurs

portes soient sans cesse ouvertes a ceux qui, charges par
1 etat de la conservation des hommes, auront acquis par le

nom qu ils se seront fait le droit d interroger la nature,
chercher des analogies, et verifier des idees dont la con

formation ne peut etre qu utile a 1 espece humaine.&quot; And
the benefits to be mutually derived from this association

of the two branches of medicine inspired Vicq d Azyr to

elaborate his Nouveau Plan de la Constitution de la Mtdecine
en France, which he presented to the National Assembly
in 1790. His fundamental idea was to make veterinary

teaching a preliminary (le premier degre) and, as it were,
the principle of instruction in human medicine. His pro

posal went so far as to insist upon a veterinary school being
annexed to every medical college established in France.

This idea was reproduced in the Rapport siir I Instruction

Publique which Talleyrand read before the National

Assembly in 1790. In this project veterinary teaching
was to form part of the National Institution at Baris.

The idea was to initiate students of medicine into a know

ledge of diseases by observing those of animals. The

suffering animal always appears exactly as it is and feels,

without the intervention of mind obscuring the symptom
atology, the symptoms being really and truly the rigorous

expression of its diseased condition. From this point of

view, the dumb animal, when it is ill, offers the same
difficulties in diagnosis as does the ailing infant or the

comatose adult.

Of the other objects of veterinary science there is only
one to which allusion need here be made : that is the

perfectioning of the domestic animals in everything that

is likely to make them more valuable to man. This is in

an especial manner the province of this science, the know

ledge of the anatomy, physiology, and other matters con

nected with these animals by its students being essential

for such improvement.
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DISEASES OF DOMESTIC ANIMALS.

Considerations of space forbid a complete or detailed description
of all the diseases, medical and surgical, to which the domesticated

animals are liable. This is to be found in the current veterinary
text-books. Reference will be made here only to the more import
ant disorders of animals which are of a communicable nature, and
which were not included in the article MUUKAIN (q.v. ).

Diseases of the Horse.

Every horseman should know something of the injuries, lame

nesses, and diseases to which the horse is liable. Unfortunately
not very much can be done in this direction by book instruction

;

indeed, there is generally too much doctoring and too little nursing
of sick animals. Even in slight and favourable cases of illness re

covery is often retarded by too zealous and injudicious medication
;

tlic object to be always kept in view in the treatment of animal

patients is to place them in those conditions which allow nature to

operate most freely in restoring health. This can best be rendered

Nursing, in the form of nursing, which sick animals greatly appreciate.
However indilferent a horse may be to caressing or kind attention

during health, when ill he certainly appreciates both, and when
in pain will often apparently endeavour to attract notice and seek

relief from those with whom he is familiar. Fresh air and clean

liness, quiet and comfort, should always be secured, if possible.
The stable or loose box should be warm, without being close, and
free from draughts. If the weather is cold, and especially if the
horse is suffering from inflammation of the air-passages, it may be

necessary to keep up the temperature by artificial means
;
but great

care should be taken that this does not render the air too dry to

breathe. The surface of the body can be kept warm by rugs, and
the legs by woollen bandages. Yet a sick horse is easily fatigued
and annoyed by too much clothing, and therefore it is better to

resort to artificial heating of the stable than to overload the body
or impede movement by heavy wrappings. If blankets are used, it

is well to place a cotton or linen sheet under them, should the horse
have an irritable skin. For bedding, long straw should be employed
as little as possible, since it hampers movement. Clean old litter,

sawdust, or peat-moss litter is the best. If the hoofs are strong,
and the horse likely to be confined for some weeks, it affords relief

to take off the shoes. Tying up should be avoided, if possible,
unless it is urgently required, the horse being allowed to move
about or lie down as he may prefer.

Food for When a sick horse has lost his appetite, ho should be tempted to

a sick eat by offering him such food as will be enticing to him. It should
horse. be given frequently and in small quantities, but should not be

forced on him
;
food will often be taken if offered from the hand,

when it will not be eaten out of the manger. Whether the animal
be fed from a bucket or from a manger, any food that is left should
be thrown away, and the receptacle well cleaned out after each
meal. As a rule, during sickness a horse requires laxative food,
in order to allay fever or inflammatory symptoms, while support
ing the strength. The following list comprises the usual laxative

food employed : green grass, green wheat, oats, and barley,

lucerne, carrots, parsnips, gruel, bran mash, linseed and bran mash,
boiled barley, linseed tea, hay tea, and linseed oil. Green grass,

lucerne, and similar articles of food, if cut when in a wet state,
should be dried before being given. Boilc 1 grain should be cooked
with very little water, so that it may be floury and comparatively
dry when ready ;

a little salt should be mix . with it. One gallon
of good gruel may be made with a pound of meal and cold water,
which should be stirred till it boils, and afterwards permitted to

simmer over a gentle fire till the fluid is quite thick. To make a

bran mash, scald a stable bucket, throw out the water, put in three

pounds of bran and one ounce of salt, add two and a half pints of

boiling water, stir up well, cover over, and allow the mash to stand
for fifteen or twenty minutes until it is well cooked. For a bran
and linseed mash, boil slowly for two or three hours one pound of

linseed, so as to have about a couple of quarts of thick fluid, to

which two pounds of bran and one ounce of salt may be added.
The whole should be stirred up, covered over, and allowed to steam
as before described. The thicker the mash the more readily will the
horse eat it. Linseed tea is made by boiling one pound of linseud

in a couple of gallons of water until the grains are quite soft. It

may be economically made by using less water to cook the linseed,
and afterwards making up the quantity of water to about a gallon
and a half. Hay tea may be prepared by filling a bucket, aftel

se-aiding it, with good sweet hay, pouring in as much boiling water
as the bucket will hold, covering it over, and allowing it to stand
until cold, when the fluid may be strained off and given to the horse.

This forms a refreshing drink. Linseed oil, in quantities of from
one quarter to half a pint daily, may be mixed with the food ; it

keeps the bowels in a lax condition, has a good effect on the skin
and air- passages, and is useful as an article of diet. When debility
lias to be combated, as in low fever or other weakening diseases,

strengthening and other easily digested food must be administered,

though some of the foods already mentioned, such as boiled grain,
answer this purpose to a certain extent. Milk, eggs, bread and

biscuits, malt liquor, corn, &c.
,

are often prescribed with this

object. Milk may be given skimmed or unskimmed
;
a little sugar

may be mixed with it
;
and one or two gallons may be given daily,

according to circumstances. One or two eggs may be given beaten

up with a little sugar and mixed with milk, three or four times a

day, or more frequently ; or they may be boiled hard and powdered,
and mixed in the milk. A quart of stout, ale, or porter may be

given
two or three times a day, or a half to one bottle of port wine

aily. Scalded oats, with a little salt added, are very useful when
convalescence is nearly completed. As a rule, a sick horse should
have as much water as he likes to drink, though it may be necessary
in certain cases to restrict the quantity, and to have the chill taken
off

; but it should never be warmer than 75 to 80.
As little grooming as possible should be allowed when a horse is

very weak
;

it should be limited to sponging about the mouth,
nostrils, eyes, and forehead with clean water, to which a little

vinegar may be added. Rub the legs and ears with the hand, take
off the clothing, and shake or change it once a day, and if agreeable
rub over the body with a soft cloth. Exercise is of course not re

quired during sickness or injury, and the period at which it is

allowed will depend upon circumstances. Care must be taken that
it is not ordered too early, or carried too far at first.

Administration of Medicine. Much care is required in admin- How to

istering medicines in the form of ball or bolus
;
and practice, as give a

well as courage and tact, is needed in order to give it without ball,

danger to the administrator or the animal. The ball should be
held between the fingers of the right hand, the tips of the first and
fourth being brought together below the second and third, which
are placed on the upper side of the ball

;
the right hand is thus

made as small as possible, so as to admit of ready insertion into
the mouth. The left hand grasps the horse s tongue, gently pulls
it out, and places it on that part of the right side of the lower jaw
which is bare of teeth. With the right hand the ball is placed at
the root of the tongue. The moment the right hand is withdrawn,
the tongue should be released. This causes the ball to be carried
still further back. The operator then closes the mouth and watches
the left side of the neck, to note the passage of the ball down the

gullet. Many horses keep a ball in the mouth a considerable time
before they will allow it to go down. A mouthful of water or a

handful of food will generally make them swallow it readily. If

this does not succeed, the nostrils should be grasped by the hand
and held a few moments. A running halter should be used, so that
the mouth may be quickly and securely closed. If the operator has
not had much experience in giving balls, he should station an
assistant on the near side, to aid in opening and steadying the

mouth, by placing the fingers of his left hand on the lower jaw and
the thumb of the right on the upper jaw. Holding the mouth
in this manner facilitates the giving of the ball, and saves the

operator s right hand, to a great extent, from being scratched by
the horse s back teeth. It is most essential to have the ball moder
ately soft

; nothing can be more dangerous than a hard one.
To administer a drink or drench requires as much care as giving How to

a ball, in order to avoid choking the horse, though it is unattended give a

with risk to the administrator. An ordinary glass or stone bottle drink or

maybe used, provided there are no sharp points around the mouth
;
drench,

but either the usual drenching horn or a tin vessel with a narrow
mouth or spout is safer. It is necessary to raise the horse s head,
so that the nose may be a little higher than the horizontal line.

If the horse is restless, his head must be elevated by a loop of cord
inserted into the mouth over the upper jaw, the prong of a stable

fork being passed through it, and the handle held steady by an
assistant. The drink must be given by a person standing on the

right side (the assistant being in front or on the left side of the

horse), the side of the mouth being pulled out a little, to form a

sack or funnel, into which the medicine is poured, a little at a

time, allowing an interval now and again for the horse to swallow.

If any of the fluid gets into the windpipe (which it is liable to do
if the head is held too high), it will cause coughing, whereupon
the head should be instantly lowered. Neither the tongue nor the

nostrils should be interfered with. Powders may be given in a little

mash or gruel, well stirred up.
If a wide surface is to be fomented (as the chest, abdomen, or Fomenta-

loins), a blanket or other large woollen cloth should be dipped in tions or

water as hot as the hand can comfortably bear it, moderately wrung bathing,

out, and applied to the part, the heat and moisture being retained

by covering it with a waterproof sheet or dry rug. - When it has
lost some of its heat, it should be removed, dipped in warm water,
and again applied. In cases of acute inflammation, it may be neces

sary to have the water a little hotter
; and, to avoid the incon

venience of removing the blanket, or the danger of chill when it is

removed, it may be secured round the body by skewers or twine,
the hot water being poured on the outside of the top part of the

blanket by any convenient vessel. To foment the feet, they should
be placed in a bucket or tub (the latter with the bottom resting

wholly on the ground) containing warm water ; a quantity of moss
litter put in the tub or bucket prevents splashing and retains the

heat longer.

XXIV. 26



202 VETERINARY SCIENCE
Poultices. Poultices are used for allaying pain, promoting suppuration,

softening horn or other tissues, and bringing on a healthy action

iu wounds. To be beneficial, they should be large and always

kept moist. For applying poultices to the feet, a poultice-shoe,
constructed as follows, may be used with advantage. Take a cir

cular piece of hard wood, a little longer and broader than a horse

shoe, and about one and a half inches thick. Get one surface of it

rounded in a lathe, so that there may be a rise of about three-

quarters of an inch in the centre, while the other surface remains

flat. Round the circumference of the board nail leather, so as to

form a convenient boot for retaining the poultice, similar to the

one in ordinary use, except that the part which comes on the ground
is rounded. The fact of its being round will enable the horse to

whose foot it is applied to ease the affected spot by throwing his

weight on the toe, the heel, or on either quarter, as he chooses.

1 oultices are usually made with bran, though this has the disad

vantage of drying very quickly, to remedy which it may be mixed
with linseed meal or a little linseed oil. Boiled carrots or turnips
mashed make a good poultice, as does linseed meal, when mixed
with boiling water (with a little olive oil added) by stirring. A
charcoal poultice is sometimes used when there is a bad smell to

be got rid of. It is made by mixing linseed meal with boiling water

and stirring until a soft mass is produced ;
with this some wood

charcoal in powder is mixed, and when ready to be applied some
more powder is sprinkled on the surface. It may be noted that,

in lieu of these materials for poultices, what is known as spongio-

piline can be usefully employed. A piece of sufficient size is steeped
in hot water, applied to the part, covered with a large piece of oiled

silk or waterproof stuff, and secured there. Even an ordinary

sponge, steeped in hot water and covered with any waterproof
material, makes a good poulticing medium

;
it is well adapted for

the throat, near the head, as well as for the space between the

branches of the lower jaw.
Enemata Enemata or clysters are given in fevers, inflammation, constipa-
or tion, &c.

,
to empty the posterior part of the bowels. They are

clysters, administered by a large syringe capable of containing a quart or

more of water, with a nozzle about twelve inches in length, with
an ox s bladder tied to a pipe, or a large funnel with a long nozzle

at a right angle ; but the syringe is best. Water alone is usually

applied for enemata
;

it should be about the temperature of the

body, not less, but perhaps a degree or two more. To administer

an enema, one of the horse s fore-feet should be held up, while the

operator pushes the end of the nozzle, smeared with a little lard or

oil, very gently and steadily for a few inches into the intestine,
and then presses out the water. The amount injected will depend
upon the size of the animal

;
two or three quarts would suffice for

an ordinary-sized horse.

Epizootic and Contagious Diseases.- The epizootic diseases affect

ing the horse are not numerous, and may generally be considered

as specific, or infectious and contagious, in their nature, circum
stances of a favourable kind leading to their extension by propaga
tion of the agent upon which their existence depends. This agent,
in some of the maladies, has been proved to be a micro-organism,
and there can be little doubt that it is so for all of them.

Glanders. Glanders is one of the most serious diseases affecting horses, not

only because it is incurable, but because it is very contagious. It

is known in nearly every part of the world, except in Australasia.

The virulent principle of glanders establishes itself most easily

among horses kept in foul, badly-ventilated stables, or among such
as are overworked, badly fed, or debilitated in any way. Glanders,

however, has this in common with other contagious diseases, that

it is never spontaneously developed, in the absence of the virulent

agent. Carnivorous animals as lions, tigers, dogs, and cats have
become infected through eating the flesh of glandered horses

;
and

goats, sheep, swine, and rabbits have been successfully inoculated

with the virus. Men who attend on diseased horses are liable to

be infected, especially if they have any sores on the exposed parts
of their bodies (see GLANDERS). Though infection through wounds
is the readiest way of receiving the disease, the germ or bacillus

may also obtain access through the lungs, stomach, and thin mucous

membranes, such as that of the eyes, nose, and lips. Glanders is

presented in two forms, one affecting the mucous membranes of

the body, more particularly those of the air-passages (glanders

proper), and the other attacking the skin and the superficial

lymphatic vessels (farcy). Both forms are due to the same virus,
and both may be acute or chronic. The acute form is the more

contagious and virulent, and either destroys life quickly or becomes
chronic.

Acute The symptoms of acute glanders are marked by fever and its

form. accompaniments loss of appetite, hurried pulse and respiration,

languor, and disinclination to move. Sometimes the legs or joints
are swollen

;
but the characteristic symptoms, the classical signs,

are a yellow adhesive discharge from one or both nostrils
;
there is

also a peculiar enlarged nodulated condition of one or.both lymphatic
glands between the branches of the lower jaw, which, though they
may be painful, very rarely suppurate ; and on the mucous mem
brane covering the septum of the nose are little yellow pimples or

pustules, running into deep ragged-edged nlcers. The discharge
from the nostril adheres to its margin, because of its glutinous
nature, and straw and other matters also stick to it, while the
obstruction to the respiration causes the animal to snort frequently

a cause of danger to men and animals, as this nasal discharge
is virulent. In addition, the lymphatic vessels of the face are often

involved and appear as corded lines passing up the cheeks
; they

are painful on pressure. In some cases there is a cough. As the
disease progresses, the ulcers iu the nostrils extend in size and

depth and increase in number, often completely perforating the

septum, and being sometimes covered with black crusts
;
the nasal

discharge becomes more abundant and tenacious, streaked with

blood, and foul smelling, and causes the animal the greatest diffi

culty in breathing, so that it appears to be on the point of suffoca

tion. Death is due either to this cause or to exhaustion.
Chronic glanders generally presents the same symptoms ;

but the Chronic
animal is not so seriously ill, and may indeed appear to be in good form,
health and be able to perform a certain amount of work. In some
cases the ulceration may not be perceptible, and only the peculiar
knotty enlarged gland and slight discharge from one nostril be
evident. There may be uncertainty in such cases as to whether
the disease is glanders, owing to the absence of ulceration ; and, to

prove whether it is that disease, recourse has to be had to inocula
tion of another animal, generally a worthless horse or ass, the latter

being the best, as it develops the characteristic symptoms more

rapidly and certainly.
In farcy, instead of the symptoms being manifested in the interior Farcy,

of the body or head, they show themselves on the skin, where the

lymphatic vessels become inflamed and ulcerate. These vessels

appear as prominent lines or
&quot;cords,&quot; hard and painful on manipu

lation, and along their course arise little tumours (the so-called
&quot;

farcy buds
&quot;).

These tumours ulcerate, forming sores, from which
is discharged a thin glutinous pus. &quot;VYhen the skin of the limbs is

affected, these are much swollen and the animal moves with pain
and difficulty. Rarely large abscesses containing thin pus form on
the body. Farcy may appear during glanders or precede it, but
it generally terminates in it, though the limbs and body may be
covered with ulcers before this occurs.

Medical treatment of glanders, chronic and acute, and of acute Treat-

farcy should not be attempted, as the malady is incurable, while ment,
the danger of infection being transmitted to other animals or men &c.

is always real and imminent. Horses which present suspicious
symptoms, or those which have been in contact or have stood in

the same stable with diseased horses, should be kept apart from

others, and their harness, clothing, &c., left with them. Animals
which are found to be affected should be immediately destroyed
and buried with proper precautions, their harness, clothing, and
the utensils employed with them being either destroyed also or

thoroughly cleansed, while stables and places which they have fre

quented should be completely disinfected. Forage and litter used

by glaudered horses ought to be burned or buried.

The venereal or coitus disease is a malady which occurs in Arabia Coitus

and continental Europe, and has recently been carried from France disease.

to the United States of America (Montana and Illinois). In some
of its features it resembles human syphilis, and it is propagated in

the same manner. From one to ten days after coitus, or in the
stallion not uiifrequently after some weeks, there is irritation,

swelling, and a livid redness of the external organs of generation
(in stallions the penis may shrink), followed by unhealthy ulcers,
which appear in successive

crops,
often at considerable intervals.

In mares these are near the clitoris, which is frequently erected,
and the animals rub and switch the tail about, betraying uneasiness.

In horses the eruption is on the penis and sheath. In the milder
forms there is little constitutional disturbance, and the patients
may recover in a period varying from two weeks to two months.
In the severe forms the local swelling increases by intermittent

steps. In the mare the vulva is the seat of a deep violet congestion
and extensive ulceration

; pustules appear on the perin?eum, tail, and
between the thighs ; the lips of the vulva are parted, exposing the

irregular, nodular, puckered, ulcerated, and lardaceous-looldng
mucous membrane. If the mare happens to be pregnant, abortion
occurs. In all cases emaciation sets in

;
lameness of one or more

limbs occurs
; great debility is manifested, and this runs on to

paralysis, when death ensues after a miserable existence of from
four or five months to two years. In horses swelling of the sheath

may be the only symptom for a long time, even for a year. Then
there may follow dark patches of extravasated blood on or swellings
of the penis ;

the testicles may become tumefied
;
a dropsical en

gorgement extends forward beneath the abdomen and chest ; the

lymphatic glands iu different parts of the body may be enlarged ;

pustules and ulcers appear on the skin
;
there is a discharge from

the eyes and nose
;
emaciation becomes extreme

;
a weak and vacillat

ing movement of the posterior limbs gradually increases, as in the

mare, to paralysis ;
and after from three months to three years death

puts an end to loathsomeness and great suffering. This malady
appears to be spread only by the act of coition. It is a purely con

tagious disorder, and cannot be generated by any known agency or
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cause. The indications for its suppression and extinction are there

fore obvious. They are (1) to prevent diseased animals coming into

actual contact, especially per coitum, with healthy ones, (2) to

destroy the infected, and (3), as an additional precautionary measure,
to thoroughly cleanse and disinfect the stables, clothing, utensils,
and implements used for the sick horse.

nflu- Under influenza several diseases are sometimes included, and in

nza. different invasions it may (and doubtless does) assume varying
forms. It may be said to be a specific fever of a low or asthenic

type, associated with inflammation of the mucous membrane lining
the air-passages, and also sometimes with that of other organs. At
various times it has prevailed extensively over different parts of the

world, more especially during the 18th and 19th centuries. Per

haps one of the most wide-spread outbreaks recorded was that of

1872, on the American continent. It usually radiates from the

district in which it first appears. The symptoms have been enu
merated as follows : sudden attack, marked by extreme debility
and stupor, with increased body-temperature, quick weak pulse,

rigors, and cold extremities. The head is pendent, the eyelids
swollen and half closed, eyes lustreless, and tears often flowing
down the face. There is great disinclination to move

; the body
sways on the animal attempting to walk

;
and the limb-joints crack.

The appetite is lost and the mouth is hot and dry ;
the bowels are

constipated and the urine scanty and high-coloured ;
there is nearly

always a deep, painful, and harassing cough ;
on auscultation of

the chest crepitation or harsh blowing sounds are audible ; and the

membrane lining the eyelids and nose assumes either a bright pink
colour or a dull leaden hue. A white, yellowish, or greenish-
coloured discharge flows from the nostrils. In a few days the fever

and other symptoms subside, and convalescence rapidly sets in.

In unfavourable cases the fever increases, as well as the prostration,
the breathing becomes laboured, the cough more painful and deep,
and auscultation and percussion indicate that the lungs are seriously
involved, with perhaps the pleura or the heart. Clots sometimes
form in the latter organ, and quickly bring about a fatal termina
tion. When the lungs do not suffer, the bowels may, and with this

complication there are, in addition to the stupor and torpor, tension

and tenderness of the abdominal walls when pressed upon, mani
festations of colic, great thirst, a coated tongue, yellowness of the
membranes of nose and eyes, high-coloured urine, constipation, and

dry fseces covered with mucus. Sometimes rheumatic swelling
and tenderness take place in the muscles and joints of the limbs,
which may persist for a long time, often shifting from leg to leg,
and involving the sheaths of tendons. At other times acute inflam
mation of the eyes supervenes, or even paralysis.

In this disease good nursing is the chief factor in the treatment.

Comfortable, clean, and airy stables or loose-boxes should be pro
vided, and the warmth of the body and limbs maintained. Cold
and damp, foul air and uncleanliness, are as inimical to health and
as antagonistic to recovery as in the case of mankind. In influenza

it has been generally found that the less medicine the sick animal
receives the more likely it is to recover. Nevertheless it may be

necessary to adopt such medical measures as the following. For

constipation administer enemata of warm water or give a dose of

linseed oil or aloes. For fever give mild febrifuge diuretics (as liquor
of acetate of ammonia or spirit of nitrous ether), and, if there is

cough or nervous excitement, anodynes (such as extract of bella

donna). When the fever subsides and the prostration is great, it

may be necessary to give stimulants (carbonate of ammonia, nitrous

ether, aromatic ammonia) and tonics, both vegetable (gentian,

quassia, calumba) and mineral (iron, copper, arsenic). Some veter

inary surgeons administer large and frequent doses of quinine from
the onset of the disease, and, it is asserted, with excellent effect.

If the abdominal organs are chiefly involved, demulcents may
supplement the above (linseed boiled to a jelly, to which salt is

added, is the most convenient and best), and drugs to allay pain (as

opium and hydrocyanic acid). Olive oil is a safe laxative in such
cases. When nervous symptoms are manifested, it may be necessary
to apply wet cloths and vinegar to the head and neck

;
even blisters

to the neck have been recommended. Bromide of potassium has
been beneficially employed. To combat inflammation of the throat,

chest, or abdomen, counter-irritants may be resorted to, such as

mustard, soap liniment, or the ordinary white liniment composed
of equal parts of oil of turpentine, liquor ammonise, and olive oil.

The food should be soft mashes and gruel of oatmeal, with carrots

and green food, and small and frequent quantities of scalded oats

in addition when convalescence is established.

&quot;yphoid, Typhoid, gastric, or bilious fever is often confounded with in-

;astric, fluenza, and sometimes occurs at the same time in a locality. It

&amp;gt;r also appears independently in horses when shedding their coat
lilious in the autumn, in those kept in a hot, close, and impure atmo-
ever. sphere, and in those fed insufficiently or on badly-preserved,

musty, or otherwise improper food, or supplied with water con

taining an excess of decomposing organic matter. Overwork or

hardship predisposes to an attack. This fever seems to become con

tagious under certain conditions, especially in badly-ventilated in

salubrious stables. Wholesome and well-aired stables are not indeed

always exempt ;
but in them the disease is less serious and does not

spread so rapidly. It is presumed that this fever is caused by some
virulent principle. As &quot;premonitory&quot; indications of the malady,
the horse appears dull and listless, and careless of food. Then signs
of fever appear, in the form of staring coat, shivering, alternate

heat and coldness of the surface, restlessness, a hot dry mouth, and
elevation of the internal temperature of the body. The visible

mucous membranes have a yellow tinge ; constipation is present,
and with it indications of colicky pain ;

the abdomen is distended,
tense, and sensitive on pressure ; faeces are passed in the shape of a

few hard, dark -coloured pellets covered with mucus; the urine
is scanty, red in colour, and after standing a short time deposits a

heavy sediment. Sometimes there is sore throat, with increased

respiration and a nasal discharge. In mild attacks convalescence

may occur in from a week to ten days. In serious cases the pulse
is small, feeble, and quick ;

the mouth is very hot and dry, and
exhibits yellow, brown, or greenish patches ; the abdomen is more
tender and the bowels very irritable, diarrhoea of a fetid character
often ensuing. Prostration to an extreme degree is a very marked
feature in these cases. The head is maintained in a pendent posi
tion

;
the eyes become sunken

;
the expression is haggard and list

less
;
while the stupor may be so advanced that pinching or pricking

the skin will elicit no indication of sensibility. A fatal termination

usually occurs in from ten to twenty days.
The diet must be carefully attended to, and should be soft and

easily digested, such as mashes of bran, sliced carrots or turnips,
boiled oats or barley, freshly cut grass, and oatmeal gruel. The
stable should be kept clean and sweet, fresh air being an important
factor in treatment

;
the body of the patient must also be made

comfortable by clothing. Quiet is necessary. Quinine has been
found useful in large and repeated doses

;
and calomel has been

recommended. A daily dose of Glauber s salt may be given if there

is constipation ; and, if this is obstinate, enemata of warm water
should be administered in addition. A drachm each of chlorate or

nitrate of potash and muriate of ammonia may be given three or

four times daily with the water drunk
;
or in cases of great prostra

tion an ounce of oil of turpentine, sulphuric ether, sweet spirits of

nitre, or carbonate of ammonia may be given as well. If there is

much tenderness of the abdomen, hot fomentations continued for a

long time, or mustard poultices, or the application of extract of

mustard should be resorted to. When convalescence sets in, three

or four ounces of tincture of gentian or cinchona may be given
twice daily, with muriate of iron and stimulants.

Strangles is a specific contagious and infectious fever peculiar to Strangles,

ungulates, and is more especially incidental to young animals. It

is particularly characterized by the formation of abscesses in the

lymphatic glands, chiefly those between the branches of the lower

jaw (subrnaxillary). Various causes are ascribed for its production,
such as change of young horses from field to stable, from grass to

dry feeding, from idleness to hard work, irritation of teething, and

change of locality and climate. It is asserted that repeated attacks

will occur in the same horse under the influence of the last-named
cause. But the chief, if not the sole, cause is infection, the malady,
in some of its features, closely resembling the &quot;mumps&quot; of the

human species. Languor and feverishness, diminution of appetite,

cough, redness of the nasal membrane, with discharge from the ey.es

and nose, and thirst are among the earliest symptoms. Then there

is difficulty in swallowing, coincident with the development of

swelling between the branches of the lower jaw
r

,
which often causes

the water in drinking to be returned through the nose and the

masticated food to be dropped from the mouth. The swelling is

hot and tender, diffused, and uniformly rounded and smooth
;
at

first it is hard, with soft, doughy margins ;
but later it becomes

soft in the centre, where an abscess is forming, and soon &quot;

points
&quot;

and bursts, giving exit to a quantity of pus. Relief is now experi
enced by the animal

;
the symptoms subside ;

and recovery takes

place. In some cases the swelling is so great or occurs so close to

the larynx that the breathing is interfered with, and even rendered

so difficult that suffocation is threatened. In other cases the disease

assumes an irregular form, and the swelling, instead of softening in

the centre, remains hard for an indefinite time, or it may subside

and abscesses form in various parts of the body, sometimes in vital

organs, as the brains, lungs, liver, kidneys, &c., or in the bronchial

or mesenteric glands, where they generally produce serious conse

quences. Not unfrequently a pustular eruption accompanies the

other symptoms. The malady may terminate in ton days or be

protracted for months, often terminating fatally, especially when
the animal is not well nursed and is kept in an unhealthy stable.

Good nursing is the chief part of the treatment. The strength
should be maintained by soft nutritious food, and the body kept
warm and comfortable ;

the stable or loose-box must have plenty of

fresh air and be kept clean. The swelling may be fomented with

warm water and poulticed. The poultice may be a little bag con

taining bran and linseed meal mixed with hot water, and applied
warm to the tumefaction, being retained there by a square piece
of calico, with holes for the ears and eyes, tied down the middle of

the face and behind the ears. If the breathing is disturbed and
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noisy, the animal may he made to inhale steam from hot water in

a bucket or from bran mash. If the breathing becomes very difficult,

the windpipe must be opened and a tube inserted. Instead of the

swelling being poulticed, a little blistering ointment is sometimes

rubbed over it, which promotes suppuration. When the abscess

points, it may be lanced, though it is generally better to allow it

to open spontaneously.
It is very important to distinguish strangles from glanders ;

the

character of the nasal discharge, the absence of ulcers from the

nostrils, and the diffused soft swelling between the branches of the

lower jaw establish the distinction between them.

Horse Horsepox, Avhich is somewhat rare, is almost, if not quite, identi-

pox. cal with cowpox, being (indistinguishable when inoculated on men
and cattle. It most frequently attacks the limbs, though it may
appear on the face and other parts of the body. There is usually

slight fever
;
then swelling, heat, and tenderness are manifest in

the part which is to be the seat of eruption, usually the heels
;
firm

nodules form, increasing to one-third or one-half an inch in dia

meter
;
the hair becomes erect

;
and the skin, if light-coloured,

changes to an intense red. On the ninth to the twelfth day a

limpid fluid oozes from the surface and mats the hairs together in

yellowish scabs
;
when one of these is removed, there is seen a red,

raw depression, whereon the scab was fixed. In three or four days
the crusts fall off, and the sores heal spontaneously. No medical

treatment is needed, cleanliness being requisite to prevent the pocks

becoming sloughs. If the inflammation runs high, a weak solution

of carbolic acid may be employed.
Bibliog-raphy. Among the numerous modern popular works iu English which

treat of diseases of the hoise, the following may be mentioned : Robertson,
Equine Medici ne (London, 188:3); Williams, Principles and Practice of Veterinary
Medicine (2d ed., London, 1874-70), and Principles and Practice of Veterinary

Surgery (2d ed., London, 1872-70); Courtenay, Manual of Veterinary Medicine

and Surgery (London, 1880); Fleming, Practical Home-Keeper (London, 1880);
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Diseases of Cattle.

The diseases of the bovine species are not so numerous as those

of the horse, and some of the more serious have been already
alluded to (see MURRAIN). We will notice a few which have

not been included among these.

Tuber- Tuberculosis is a most formidable and widespread disorder of

culosis. cattle
;

it is assuming greater proportions every year in those

countries in which it is prevalent, in consequence of no steps

being taken to check or suppress it. It is infectious and con

tagious, can be conveyed to other species of animals by ingestion
of the flesh and milk, as well as of the tuberculous material, and by
inoculation of these, or inhalation of dried discharges from the

lungs ;
it can also be transmitted from the affected animal to the

foetus in utero. Its infectious properties and ready communica-

bility to other species render it a serious danger to mankind,

through consumption as food of the flesh and milk of tuberculous

cows. The disease owes its origin to a bacillus. The structures

chiefly involved are the lymphatic glands and tissues, the charac

teristic tubercles or
&quot;grapes&quot; varying in size from that of a millet

seed to immense masses weighing many pounds ; they are found

in all parts of the body, but generally in the chest and on its lining

membrane, as well as in the abdominal cavity. The symptoms
resemble somewhat the contagious pleuro-pneumonia of cattle in

its chronic form (see MURRAIN), though tubercles, sometimes in

large numbers, are often found after death in the bodies of cattle

which exhibited no sign of illness during life, and which when
killed were in excellent condition. When the lungs are involved,
there are a peculiar phthisical cough, low fever, wasting and de

bility, and often enlarged throat glands, less frequently enlarged

joints. If the animal is not killed, it perishes in a state of maras

mus, from the difficulty experienced in breathing, or the profuse
fd-tid diarrhoea which ensues. Medical treatment is of little if any
avail. Preventive measures are of the utmost importance. Animals
free from the tuberculous taint should alone be bred from, and
those discovered to be affected should be at once completely segre

gated, and if convenient destroyed. The milk of tuberculous cows
should not be given to any animal as food, not at least unless well

boiled. Neither should the flesh be eaten unless well cooked

throughout.
Milk or Milk or parturient fever is a specific malady which appears after

parturi- parturition, due to the absorption of septic matter from the interior

ent fever, of the uterus, or vagina, producing what is known as &quot;

blood-poison
ing&quot;

or septicaemia. The symptoms may be briefly summarized as

follows : high fever, restlessness, intense injection of the visible

mucous membranes, tympanitis, foetid breath, stupor, swollen limbs,

sanguinolmt and perhaps purulent discharges from the vagina, foul-

smelling diarrhoea, coma, and death. In the early stage treatment
is generally successful. The uterine cavity should be thoroughly
clennrd out by injections of warm water, and any adherent portions
of placenta removed by hand. Then a weak solution of Condy s

fluid (permanganate of potash) must be injected. Cleanliness is

all-important. Diffusible stimulants in large quantity should be

given, with doses of solution of sulphate of quinine, perchloride of

iron, oil of turpentine, or carbolic acid.

There is now strong evidence that one form of abortion in cows Ahor-
is due to infection. Whenever a case of abortion occurs in a shed, tion.

either the cow should be at once removed from the others, if they
are pregnant, and cleaning and disinfection immediately resorted

to
; or, better still, the pregnant cows should be quickly moved

out of the shed, and every care taken to keep them away from the
sick cow and the discharges from it these and the aborted foetus

being burned or otherwise completely destroyed.

Cowpox is a contagious disease of much less frequent occurrence Cowpox.
now than formerly, probably owing to improved hygienic manage
ment. In many localities the disease appears in all heifers which
have recently calved on certain farms. There is usually a slight

premonitory fever, which is generally overlooked
;
this is succeeded

by some diminution in the quantity of the milk, with some in

creased coagulability, and by the appearance of the eruption or

&quot;pox

&quot;

on the udder and teats. In well-observed cases the udder
is hot and tender on manipulation for a day or two previous to

the development of small pale-red nodules about the size of peas ;

these increase in dimensions to from three-fourths to one inch in

diameter by the eighth or tenth day, when their contents have
become fluid and they present a depressed centre. This fluid, at

first clear and limpid, becomes yellowish white as it changes to

pus, and soon dries up, leaving a hard, button-shaped black crust,
which gradually becomes detached. On the teats, owing to the

handling of the milker or to the cow lying on the hard ground or

on straw, the vesicles are early ruptured and sores are formed,
which often prove troublesome and may cause inflammation of the
udder.

Actinomycosis, though affecting man (cf. vol. xviii. p. 270), horses, Actino-

pigs, and other creatures, is far more common in the bovine species, mycosis.
The fungus (Actinomyces) may be found in characteristic nodules
in various parts of the body, but it usually invades the bones of

the jaws, upper and lower, or the soft parts in the neighbourhood
of these, as the tongue, cheeks, face, throat, and glands in its

vicinity. About the head the disease appears to commence with

slight sores on the gums or mucous membrane of the mouth or

with ulcers alongside decaying teeth, and these extend slowly into

the tissues. If the jaw is affected, a large rounded tumour grows
from it, the dense outer bone becoming absorbed before the increas

ing soft growth within. Soon the whole becomes ulcerated and

purulent discharges take place, in which are found the minute,
hard, yellow granules which contain the fungus. When the tongue
is affected, it becomes enlarged and rigid ;

hence the designation
of &quot;wooden tongue&quot; given to it by the Germans. In the course
of time the surface of the organ becomes ulcerated, and yellowish
masses or nodules may be seen on the surface. Sometimes the
entire face is involved, the lips and nostrils becoming swollen,

hard, and immovable, often rendering respiration difficult. Around
the throat there are rounded dense swellings, implicating the

glands. When the disease is well-defined and of slight extent, the

parts involved may be removed by the knife, wholly or partially.
If the latter only, then the remaining affected tissues should be
dressed with tincture of iodine or iodized carbolic acid. Chromic
acid has also been found useful.

Bibliography. J. H. Steel, Diseases of tlie Ox (London, 1SS1); J. W. Hill,
Borine Medicine and Surgery (London, 1882) ; G. Armatage, Clater s Cattle Doctor

(London, 1870) ; J. Dobsoil, On the Diseases of the Ox (London, 1804) ; W. Youat t,

On Cattle (London, 1854); J. Law, The Farmer s Veterinary Adviser (London,
1870) ; G. Fleming, Tuberculosis from a Sanitary and Pathological Point of View
(London, 1880), and Influence of Heredity and Contagion on the Propagation of
Tuberculosis (London, 1883).

Diseases of Sheep.

The contagious diseases of the sheep are comparatively few, and
two of the more serious have been described under MURRAIN.
The formidable disorder of sheep-pox is confined chiefly to the Sheep-

continent of Europe. It is extremely contagious and fatal, and in pox.
these and some other characteristics resembles human smallpox.
From three to twelve days after being exposed to infection the

sheep appears dull and listless, and eats little if anything ;
the

temperature rises ; there are frequent tremblings ;
tears flow from

the eyes ;
and there is a nasal discharge. Red patches appear inside

the limbs and under the abdomen
;
and on them, as well as on other

parts where the skin is thin, dark red spots show themselves, which
soon become papules, with a deep hard base. These are generally
conical, and the apex quickly becomes white from the formation of

pus. This eruption is characteristic and unmistakable
;
and the

vesicles or pustules may remain isolated (discrete pox) or coalesce

into large patches (confluent pox). The latter form of the disease

is serious. In bad cases the eruption may develop on the eyes
and in the respiratory and digestive passages. The course of the

disease lasts about three weeks or a month, and the eruption passes

through the same stages as that of cowpox. The mortality may
extend from 10 per cent, in mild outbreaks to 90 or 95 per cent,

in very virulent ones. Diseased animals should be sheltered, and
fed on nourishing food, especially gruels of oatmeal, flour, or linseed

;

acidulated water may be allowed. If there is sloughing of the skin



VETERINARY SCIENCE 205
or extensive sores, oxide of xinc ointment should be applied. But
treatment should not be adopted unless there is general infection

over a wide extent of country. All diseased animals should be

destroyed, as well as those which have been in contact with them,
and thorough disinfection resorted to.

Diseases of the Pig.

ne The pig may become affected with foot-and-mouth disease (see

nie or MURRAIN), and it also has its own particular variola. But the dis-

ir. ease special to it, and which causes enormous losses, is swine plague.
This scourge, known in America as hog cholera, is a specilic con

tagious fever, or fevers, for it is extremely probable that two diseases

are included under this designation. It is generally very rapid in

its course, death ensuing in a very few days ;
and when the animal

survives recovery is protracted. After a period of three or four

days to a fortnight from exposure to infection, the animal exhibits

signs of illness by dulness, weakness, shiverings, burying itself

under the litter, disinclination to move, staggering gait, great
thirst, hot dry snout, sunken eyes, loss of appetite, and greatly
increased pulse, respiration, and temperature. Red and brown

patches appear on the skin
;
there is a hacking cough ;

nausea is

followed by vomiting ; pressure oil the abdomen causes extreme

pain ; diarrhoea ensues
;
the hind limbs become paralysed ; stupor

sets in
;
and the animal perishes. Treatment should not be at

tempted when there is danger of the infection extending to other

pigs. If treatment be used, nursing ought to be the chief element ;

sloppy food, in which small doses of carbolic acid and oil of turpen
tine have been mixed, should be given, and these should be followed

by tonics when convalescence sets in. To suppress the disease,
kill all affected pigs, and if necessary those which have been in

contact with them
;
burn or bury deeply the carcases and litter

;

and disinfect everything likely to have been contaminated by the
virus.

Diseases of the Dog.
The contagious diseases of the dog are likewise very few, but

per.
the one which attracts most attention is common and generally
serious. This is what is popularly known as distemper. It is

peculiar to the canine species, for there is no evidence that it can
be conveyed to other animals, though the different families of Car-
iiimra appear each to be liable to a similar disease. Distemper is

a specific fever which most frequently attacks young dogs, its

effects being primarily developed in the respiratory passages,
though the brain, spinal cord, and abdominal organs may subse

quently be involved. Highly bred and pet dogs suffer more severely
than the commoner and hardier kinds. It is a most infectious

disease, and there is much evidence to prove that it owes its ex
istence and prevalence solely to its virulence. One attack confers

immunity from another. The symptoms are rigors, sneezing, dul

ness, loss of appetite, desire for warmth, and increased temperature,
respiration, and pulse. The eyes are red, and the nose, at first dry
and harsh, becomes smeared with the discharge which soon begins
to flow from the nostrils. Suppuration also begins at the eyes ;

vision is more or less impaired by the mucus and pus, and often the
cornea becomes ulcerated, and even perforated. There is a cough,
which in some cases is so violent as to induce vomiting. Debility
rapidly ensues, and emaciation is soon apparent ;

diarrhoea in the

majority of cases sets in
;
the body emits an unpleasant odour

;

ulceration of the mouth is noticed
;
the nostrils become obstructed

by the discharge from them
;
convulsions generally come on

; signs
of bronchitis, pneumonia, jaundice, or other complications manifest
themselves

;
and in some instances there is a pustular or vesicular

eruption on the skin. In fatal cases the animal dies in a state of

marasmus. Many which recover are affected with chorea for a

long time afterwards. Here, again, good nursing is all-important.
Comfort and cleanliness, with plenty of fresh air, must be ensured.

Debility being the most serious feature of the disease, the strength
should be maintained or restored until the fever has run its course.

Light broth, beef tea, or bread and milk, or these alternately, may
be allowed as diet. Preparations of quinine, given from the com
mencement of the attack in a little wine, such as sherry, have

proved very beneficial. Often a mild laxative is required. Com
plications should be treated as they arise. The disease being ex

tremely infectious, precautions should be adopted with regard to

other dogs.
The formidable affliction known as RABIES (q.v.) has been treated

of under that name.

Itiblinyraphy.J. H. Steel, Treatise on the Diseases of the Dog; J. W. Hill,
Management and Diseases of the Dog (London, 1878); W. Youatt, The Day (Lon
don, 1851); D. Blainc, Canitie J atkulugy (London, 1851); W. Mayhew, Diseases
of the Dog (London, 1S65).

PRINCIPAL PARASITES OF DOMESTIC ANIMALS.

i horse. Perhaps the commonest worm infesting the horse is Ascaris

megaloccphala or common lumbricoid. The males are from 6 to 8

inches long, females 7 to 17 inches. It is found in almost every
part of the intestinal canal, but generally in the small intestines.

The symptoms produced in the horse by this worm are colicky pains,

which occur intermittently, an unhealthy condition of the skin,
and staring coat. Although the animal feeds well, it does not im
prove in condition, but is very &quot;tucked

up,&quot;
and the visible mucous

membranes are very pale. In some instances pouches are formed
in the coats of the intestines. There are many recipes for the
expulsion of lumbricoid

; among the principal remedies is a mixture
of emetic tartar, oil of turpentine, and linseed oil

;
others are san-

tonine, sulphate of iron, male fern, &c. titrongylus armatus or

palisade worm was at first supposed to consist of two varieties, but
it has been proved that these are simply different stages of growth
of one parasite. It is a moderate-sized Nematoid worm, having a

straight body, with a globular and somewhat flattened head, males
1 to 14 inches long, females 1 to 2 inches. It is found in the
intestines, especially the double colon and caecum. The embryo is

developed in the interior of the egg after its expulsion from the
host, and is lodged in moist mud, where, according to Cobbold, it

changes its first skin in about three weeks, after which it probably
enters the body of an intermediate bearer, whence it is conveyed to
the alimentary canal of the horse, its ultimate host, in food or
water. From the stomach it bores its way into the blood-vessels,
where it again changes its skin and gives rise to aneurisms. After
a time it recommences its wanderings, and passes into the large
intestines, where it rapidly acquires sexual maturity. It is a dung-
feeder. Sometimes it passes into other tissues of the body (kidney,
liver, &c.), and occasionally produces fatal results. This parasite
is most dangerous to its equine host when it is migrating from
one organ to another. It is principally found at the root of the
anterior mesenteric artery, but it also gives rise to aneurism in the
cceliac axis, the post-mesenteric and splenic arteries, and even the
aorta. The common lumbricoid, the palisade worm, and the four-

spined strongyle (S. tetracanthus}-&\ Q principally productive of colic.

The last-mentioned worm, of which the male and female are about
the same size, ^ to f inch long, is found in the caecum, colon, and
duodenum. It is a true blood-sucker, and its development is very
similar to that of S. armatus, except that, when in the intestines in
the trichonemous stage, it pierces the inner coats, encapsules itself,
and forms little pill-like masses, and then again enters the tissues
of the intestines before becoming mature. The symptoms of its

presence are loss of condition, more or less constant colicky pains,
unhealthy coat, flabby muscles, abdominal distension, diarrhoea,
fcetid and watery foeces, pale mucous membranes, great weakness,
more or less frequent cough, and sometimes partial or complete
paralysis, due to the formation of a clot of blood causing thrombosis
of one of the principal vessels of the posterior extremities, thus

interfering with the circulation of blood in the part supplied by
the particular vessel. The treatment by which the common lumbri
coid is expelled will suffice to expel these strongyles, but care must
be exercised in administering oil of turpentine, as it very often irri

tates the wounds caused by #. tetracanthus in the coats of the intes
tines. Of course this treatment applies to the mature stage of these
worms.

Oxyuris curvula or pin worm is fusiform in shape, with smooth
gently curved body (males 1^ to If inches, females 3i to 4| inches

long). It is seated in the caecum and colon
; and, although not

found in the rectum, it causes great irritation at the anus by the
clusters of eggs which are deposited around that part in the form
of yellowish crusts. This parasite is best treated by means of a

cathartic, followed by sulphate of iron, also carbolic acid in 2A per
cent, solution.

The Cestodes of the horse are very insignificant, both as regards
their size and the symptoms they create, the two principal being
Teenia pcrfoliata and T. plicata. The former is the more common,
but is only from 1 to 5 inches in length ;

it is found in the ca?cum
and colon, and is distinguished from T. plicata, not only by its

length, but also by its rounder head. This last, which has a nearly
square head, and is from 6 inches to 3 feet in length, occurs in the
small intestines and stomach. Generally a horse may be proved
to be infested with tape-worm by finding soine of the proglottides
in the feces. The best remedy for the removal of Ttenia is extract

of male fern, with oil of turpentine and linseed oil, given three days
in succession.

Gastrus equi or the common bot, though not a true helminth

(see INSECTS, vol. xiii. p. 150), is classed with the parasites on
account of its larval form living as a parasite. The bot-fly deposits
its eggs on the hair of horses in such a position as to enable that

animal, when licking itself, to take them into its mouth
; there the

warmth and moisture of the tongue, combined with the pressure of

licking, cause them to burst, and from each egg a small grub
escapes, which sticks to the tongue, and then passes down into the

stomach, where it fixes itself to the cuticular lining of the organ
by a hook which it has on each side of its mouth. There it under

goes no change (except that of growth, being at this time about 1

inch long) for about nine months, when it detaches itself, passes
into the food, and is discharged with the f;eces.

Of the parasites which infest cattle and sheep mention will only In cattle

be made of Fnxiola hepatica or common fluke, which gives rise to and
the disease called rot, and is more frequently met with in sheep .sheep.
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In the

Pig-

than in cattle. For a full description of its anatomy and develop

ment, see TREMATODA, vol. xxiii. p. 535.

Strongylus micrurus is the husk-producing worm of cattle. The
common earthworm is the intermediate bearer. S. filaria, or the

common lung strongyle of sheep, is distinguished from S. micrurus

by having no papillae on its head. The males are 1 inch to 1 inch

2 lines long and the females nearly 3 inches. The development is

unknown ;
but Cobbold thought that in its larval form the creature

infested snails, &c. The symptoms of its presence in the sheep
are a dull expression, quickened breathing, fcetid breath, foaming
at the mouth and nostrils, violent and spasmodic cough, loss of

appetite, and emaciation. Of various specific remedies the most
successful is a mixture of oil of turpentine, linseed oil, and sulphuric
ether, administered two mornings in succession, followed by a third

dose on the fourth morning. This causes coughing, and consequent

freeing of the tubes of the larvae and mucus. Good results have
been derived from inhalation of chlorine gas, &c., which acts in the

same way. The intratracheal injection of oil of turpentine is said

to be followed by favourable results. The system should be supported
with as much good nourishing food as possible. S. rufescens, or

gordian strongyle (males 5 to 6 inches long, females 6 to 7 inches),

is very often associated with S. filaria.
The principal Cestode of ruminants is Tsenia expansa, which,

when fully mature, is more frequently found in sheep than in

cattle. Its body consists of about one thousand segments, each

more broad than long. It is the longest of all tape -worms, being

(according to Cobbold) in sheep from 8 to 30 feet and in oxen from
40 to 100 feet in length. Its maximum width is f inch ; it is found

in the large and small intestines. Cobbold thought its larval form

was developed in the louse of the ox. The symptoms are emacia

tion, with dysentery, and loss of appetite. Male fern ought to be

given in doses according to the size of the animal. For a full

account of the development of Cysticercus bovis, the beef measle, see

TAPE-WORMS, vol. xxiii. pp. 50-52. 0. ovis is supposed by Cobbold
to be the larval form of his so-called T. tenella of the human subject.
Another bladder worm, found only in the mesentery of the sheep,
is C. tenuicollis, the larval form of T. marginata of the dog. An
other important hydatid of ruminants is Camurus ccrebralis, which

gives rise to gid ;
it is generally found in the brain of sheep, cattle,

goats, deer, &c., and also in the soft structures of rabbits. It is

the larval form of T. ccenurus of the dog. The symptoms of gid
are these. The animal has a rotatory motion ;

it does not graze

freely ;
there is paralysis on the opposite side to the vesicle ; the

head is elevated or depressed if the hydatid is situated in the centre
;

and the animal is easily frightened. Medical treatment is of no
avail

;
but the hydatid may be removed by a surgical operation.

Trichocerihalus affinis, the common whip-worm, sometimes gives
rise to severe symptoms in ruminants, particularly in sheep. The
males and females are each about 2 inches long.
The helminths of the pig, although not very detrimental to the

animal itself, are nevertheless of great importance in respect to the

Entozoa of the human subject, being the intermediary bearers of

some dangerous human parasites in their immature state. Allusion

must be made to Trichina spiralis (see PARASITISM, vol. xviii. p.

270). The development of this parasite requires about three weeks
after being taken into the stomach, where the capsule is digested ;

it then passes into the intestines of the pig, principally the duo

denum, where it takes two days to become mature ; then after about
a week the embryos leave the body of the female worm, and immedi

ately commence penetrating the walls of the intestines in order to

pass into some voluntary muscles. About fourteen days elapse from
the time they begin their wandering. Each is generally enveloped
in a capsule, but two or even four have been found in one capsule.
The male is -jVth, the female ^th inch long, and the larvae ^yth to

-j\th inch. They have been known to live in their capsules from

eighteen months to two years.

Cysticercus celluloses is the larval form of Tsenia solium of man
(see TAPE-WORMS, vol. xxiii. p. 52).

&quot;

Measly pork
&quot;

is caused by
the presence in the tissues of the pig of this entozoon, which is

bladder-like in form. It has also been discovered in the dog, ape,

bear, rat, and deer. Other important parasites of the pig are

Stephanurus dentatus, or crown-tailed strongyle, and Echinorhyn-
chus gigns. This latter is the only thorn-headed or acanthocepha-
lous worm infesting the domesticated animals (Cobbold).
The commonest of all parasites infesting the dog is Ascaris mystax

(males 2 to 3^ inches, females 3 to 8 inches long). It is also found In the

in the cat and larger canines. The symptoms are wasting, voracity, dog.

irregularity of bowels, short cough, and irritation at anus
;
in the

cat, more particularly, large quantities of mucus, with numerous

parasites, are vomited. The treatment consists of the administra

tion of castor oil, with santonine, according to the size of the animal.

Filaria immitis, another Nematode, infests the heart of the dog,
and its larvae circulate in the blood, giving rise to fits, which often

end in death.

Twnia serrata is a moderate-sized Cestode, from 2 to 3 feet in

length ;
it is found in about 10 per cent, of all English dogs, most

frequently in sporting dogs, especially greyhounds and harriers,

owing to their eating the intestines of rabbits, &c., in which the

larval form (Cysticercus pisiformis) of this parasite dwells. It takes

two months to pass through the first stage and one month to pass

through the second when it is artificially produced, but much longer
when produced naturally (Cobbold). T. ccenurus gives rise to gid
in sheep, as previously stated. It is 18 to 24 inches long, and is

principally seen in the small intestines. T. marginata is the largest
Cestode infesting the dog. It varies in length from 5 to 8 feet, and
is found in the small intestines of about 30 per cent, of dogs in Great

Britain
;
its larval form, C. tenuicollis, is found in the mesentery,

&c. ,
of sheep. In the treatment of Cestodes extract of male fern

has been found the most effectual remedy ;
areca nut and a pill

consisting of colocynth and jalap, varying according to the size,

age, and condition of the dog, have also proved efficacious. Com
paratively small doses of any vermifuge have often been found to

give rise to violent symptoms, and all vermifuges if taken in large
doses produce death

;
too much care cannot, therefore, be exercised

in administering vermifuges to young animals.

Another order of parasites which cause numerous diseases of the Dennato-

skin in the domesticated animals may be classed under two heads, zoa.

-viz., animal parasites or Dcrmatozoa and vegetable parasites or

Dermatophyta. The animal parasites are those which produce scab,

itch, mange, &c., in all animals. This class may be again divided

into three varieties, viz., Sarcoptes, which burrow in the skin
;

Dermatodectes, which bite the skin ; and Symbiotes, which simply

pierce the epidermis (Gerlach). All these parasites live on serous

fluids, produced by the irritation which they excite. Either one

or more of these varieties infest all our domesticated animals : all

three varieties have been found on the horse and sheep, the last

two on the ox, and one in the pig, dog, and cat respectively. The

sarcoptic variety of the horse and dog is easily transmitted to man.
To distinguish between the different varieties, it is only necessary
to place a few fresh scales in the sun

;
if Sarcoptes are present, they

will soon be found on the under surface, whereas Dermatodectes are

on the upper surface. Again, the Sarcoptes are isolated, whereas

the Symbiotes and Dermatodectes live in clusters or colonies.

Thirdly, the Symbiotes do not burrow, but merely bite the skin,

and principally invade the limbs. An effectual cure for those which
infest the horse is a mixture of sulphur, hellebore, oil of turpentine,
whale oil, and carbolic acid, applied for three successive days, then

washed off and applied again. For the dog a very useful remedy is

made from creosote, olive oil, solution of potassium, and sulphur,
also train oil and spirits of tar. The first is an almost sure cure

for cats. A good remedy for destroying lice may be compounded
from staphysagria powder, soft soap, and hot water, applied warm
to the skin.

Vegetable parasites are of two kinds, namely, Tinea tonsurans, Dermato
or the common ringworm, seen in most of our domesticated animals, phyta.
and Favus, or honeycomb ringworm. The latter is seldom seen.

T. tonsurans is due to a cryptogamic parasite, Trlcopliylon, and is

lodged in the interior of the roots of the hairs, which after a time

lose their elasticity and break off, leaving the fungi in the form of

a greyish white bran-like incrustation. In this they differ from

Favus, which is yellow and covers the epidermis. It may affect

any part of the body, but occurs principally on the head, face,

neck, and hindquarters ;
it is very prevalent amongst young cattle.

Ringworm is very contagious, and may be communicated from one
animal to another, and from animals to man. It mostly attacks

badly-fed and ill-cared-for animals. The affected parts should be

well washed with soft soap and warm water, removing as much as

possible of the bran-like scales, and then with Stockholm tar oint

ment, and finally with either iodine (in tincture or ointment) or

carbolic acid (in solution or ointment). (G. FL.)

VETO. By this expression (Lat. veto,
&quot;

I forbid
&quot;)

is

understood in public law the constitutional right of the

competent authority, or in republics of the whole people
in their primary assembly, to protest against a legislative
or administrative act, and to prevent wholly, or for the

time being, the validation or execution of the same.

It is generally stated that this right was called into

existence in the Roman republic by the tribunicia potestas,

because by this authority decisions of the senate, and of

the consuls and other magistrates, could be declared in

operative. Such a statement must, however, be qualified

by reference to the facts that interdico, interdicimus were

the expressions used, and, in general, that in ancient Rome

every holder of a magistracy could check a negotiation set

on foot by a colleague, his equal in rank, by his opposition
and intervention. This was a consequence of the position



VETO 207

that each of the colleagues possessed the whole power of

the magistracy, and this right of intervention must have

come into existence with the introduction of colleagixed

authorities, i.e., Avith the commencement of the republic.

In the Roman magistracy a twofold power must be distin-

guished, the positive management of the affairs of the

state entrusted to each individual and the power of re

straining the acts of magistrates of equal or inferior rank

by his protest. As the tribuni
plel&amp;gt;is possessed this latter

negative competence to a great extent, it is customary to

attribute to them the origin of the veto.

In the former kingdom of Poland the precedent first set

in 1652 Avas established by law as a constant right, that

in the imperial diet a single deputy by his protest
&quot; Nie

pozwalam,&quot; i.e., &quot;I do not permit it,&quot;
could invalidate

the decision sanctioned by the other members. The king
of France received the right of a suspensory veto at the

commencement of the French Revolution, from the national

assembly sitting at Versailles in 1789, with, regard to the

decrees of the latter, Avhich was only to be valid for the

time being against the decisions come to and during the

following national assembly, but during the period of the

third session it was to lose its power if the assembly per
sisted in its resolution. By this means it Avas endeavoured

to diminish the odium of the measure
; but, as is Avell

knoAvn, the monarchy Avas soon afterwards entirely abo

lished. Similarly the Spanish constitution of 1812 pre
scribed that the king might t\vice refuse his sanction to

bills laid tAvice before him by two sessions of the cortes,

but if the third session repeated the same he could no

longer exercise the power of veto. The same is the case

in the Norwegian constitution of 1814.

In the present French republic the president has no

veto, except against decisions of the general councillors

(conseils generals du departements), just as the prefect pos
sesses the same pOAver against decisions of the communal
councillors. The king or queen of England has the right
to withhold sanction from a bill passed by both houses of

parliament. This royal prerogative has not been exercised

since 1692 and may noAv be considered obsolete. The

governor of an English colony has the pOAver of veto

against a bill passed by the legislative body of a colony,

e.g., Canada. In this case the bill is finally lost, just as

a bill would be which had been rejected by the colonial

council, or as a bill passed by the English houses of parlia
ment would be if the croAvn Avere to exert the preroga
tive of refusing the royal assent. The governor may,

however, Avithout refusing his assent, reserve the bill for

the consideration of the crown. In that case the bill does

not come into force until it has either actually or con

structively received the royal assent, which is in effect the

assent of the English ministry, and therefore indirectly
of the imperial parliament. Thus the colonial liberty of

legislation is made legally reconcilable Avith imperial sove

reignty, and conflicts betAveen colonial and imperial laAvs

are prevented.
1

The constitution of the United States of North America

contains in art. i., sect. 7, 2, the folloAving order :

&quot;

Every bill which shall have passed the House of Representatives
and the Senate shall, before it becomes a law, be presented to the

president of the United States
;

if he approve, he shall sign it ;
if

not, he shall return it with his objections to that house in which
it shall have originated, who shall enter the objections at large on

their journal and proceed to reconsider it. If, after such recon

sideration, two-thirds of that house shall agree to pass the bill, it

shall be sent, together with the objections, to the other house, by
which it shall likewise be reconsidered, and, if approved by two-

thirds of that house, it shall become a law. Every order, resolution,
or vote to which the concurrence of the Senate and House of Repre
sentatives may be necessary (except on a question of adjournment)

1 A. V. Dicey, Lectures Introductory to the Shall/ of the Law of the

Constitution, p. 105 sq., 2d ed., London, 1886.

shall be presented to the president of the United States, and,
before the same shall take effect, shall be approved by him, or,

being disapproved by him, shall be repassed by two-thirds of the
Senate and House of Representatives, according to the rules and
limitations prescribed in tbe case of a bill.&quot;

In most States of the Union the governors, in the same
manner or to a modified extent, possess the right of pro

testing against the laAvs and decisions of the legislature.
Here therefore we have again a suspensory veto Avhich is

frequently exercised. According to the official report for

1886, the president of the United States exercised his right
of veto in that year 115 times against bills, resolutions,
and orders of the most different kinds. Between 1840 and
1850 the Whigs agitated for the total abolition of the

poAver of veto. Of late an agitation has begun in the

opposite direction. 2

According to the constitution of the German empire of

1871, the imperial legislation is executed by the federal

council and imperial diet
;
the emperor is not mentioned.

In the federal council the simple majority of votes decides.

But in the case of bills concerning the army, the navy,
and certain specially noted taxes, as Avell as in the case of

decisions concerning the alteration of orders for the admini

stration, and arrangements for the execution of the laws

of customs and taxes, the proposal of the federal council

is only accepted if the Prussian votes are on the side of

the majority in favour of the same (art. 7, sect. 3).

Prussia presides in the federal council. The state of things
is therefore in fact as folloAvs : it is not the German em

peror, but the same monarch as king of Prussia, Avho has

the right of veto against bills and decisions of the federal

council, and therefore can prevent the passing of an im

perial laAV. The superior power of the presidential vote

obtains, it is true, its due influence only in one legislative

body, but in reality it has the same effect as the veto of

the head of the empire.
The Swiss federal constitution grants the president of

the Confederation no superior position at all
;
neither he

nor the federal council possesses the poAver of veto against
laws or decisions of the federal assembly. But in some

cantons, viz., St Gall (1831), Basel (1832), and Lucerne

(1841), the veto Avas introduced as a right of the people.
The citizens had the power to submit to a plebiscite laws

which had been debated and accepted by the cantonal

council (the legislative authority), and to reject the same.

If this plebiscite was not demanded Avithin a certain short

specified time, the laAV came into force. But, if the voting
took place, and if the number of persons voting against
the laAV exceeded by one vote half the number of persons
entitled to vote in the canton, the law was rejected. The
absent voters Avere considered as having voted in favour of

the laAV. An attempt to introduce the veto in Zurich in

1847 failed. Thurgau and Schaffhausen accepted it later.

Meanwhile another arrangement has quite driven it out

of the field. For of late years the so-called &quot;referendum,&quot;

properly speaking, direct legislation by the people,

has been introduced into most of the SAVISS cantons.

Formerly in all cantons Avith the exception of the small

mountainous districts of Uri, Schwyz, Untenvalden, Zug,

Glarus, and Appenzell it Avas not a pure democracy, but a

representative constitution that prevailed : the great coun

cillors or cantonal councillors periodically chosen by the

people Avere the possessors of the sovereign poAver, and

after deliberating tAvice passed the bills definitively. NOAV

they have only to discuss the bills, which are printed and

sent to all voters Avith an explanatory message ;
then the

people on a certain day vote for the acceptance or rejection

of the laAV by Avriting
&quot;

yes
&quot;

or &quot; no &quot; on a printed voting-
2

Rlittimaun, Das Nordamfrikanische Bundes-Staatsrecht verglichen

mil den poHtischen EinricJitungen dcr Schu-eiz, i. 244 and 245, Zurich,

1867 ; D. Webster, Works, ii. 337 and iii. 416, Boston, 1858.
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paper, which is placed in an urn under official control.

In some cantons important financial resolutions involving

large state expenses are also submitted to the decision of

the people. In the revised federal constitution of 1874,
under certain suppositions which have no further interest

for us at present, a facultative referendum
(i.e., the possi

bility of demanding a plebiscite under exceptional circum

stances) has been introduced for federal laws. Since that

period it has often been employed and has operated like a

veto. It is evident that by the compulsory referendum in

the cantons the mere veto is rendered superfluous.
1

In examining the question as to what position the veto

occupies in jurisprudence, we must separate quite different

conceptions which are comprised under the same name.
1. The veto may be a mere right of intervention on the

part of a magistrate against the order of another official,

or against that of an authority of equal or inferior rank.

This was the case in ancient Rome. To this class belong
also those cases in which, in the present French republic,
the president makes his &quot; no &quot;

valid against decisions of

the general councillors, and the prefect does the same

against decisions of the communal councillors. The use

of the expression here is quite justifiable, and this veto

is not confined to bills, but refers particularly to adminis
trative measures. It affords a guarantee against the abuse

of an official position.
2. The veto may be a safety-valve against precipitate

decisions, and so a preventive measure. This task is ful

filled by the suspensory veto of the president of the North
American Union. Similarly, to this class belong the above-

mentioned prescriptions of the Spanish and Norwegian
constitutions, and also the veto of the governor of an

English colony against decisions of the legislature ;
for

this protest is only intended to prevent a certain want of

harmony between the general and the colonial legislation,

by calling forth a renewed investigation. This veto is

neither an interference with the competence of an authority,
nor a division of the legislative power among different

factors, but simply a guarantee against precipitancy in the

case of a purely legislatiye measure. The wisdom of

establishing this veto power by the constitution is thus

manifest.

3. It is wrong to apply the term veto to what is merely
the negative side of the sanctioning of the laivs, in other

words, an act of sovereignty. It would not be in accord

ance with the nature of a constitutional monarchy to de
clare the monarch s consent to a law unnecessary, or make
it a compulsory duty; the legislative power is divided

between him and the chambers. The sovereign must
therefore be perfectly at liberty to say

&quot;

yes &quot;or
&quot; no &quot;

in

each single case according to his opinion. If he says the

latter, we speak of it as his veto, but this if he possesses
an absolute and not merely a suspensory veto is not an
intervention and not a preventive measure, but the nega
tive side of the exercise of the legislative power, and there

fore an act of sovereignty. That this right belongs fully
and entirely to the holder of sovereign power however
he may be called is self-evident. One chamber can also

by protest prevent a bill of the other from coming into

force. The
&quot;placet of the temporal power for church

affairs when it occurs also involves in this manner in

itself the veto or non
placet.&quot; Where in pure democracies

the people in their assembly have the right of veto or

referendum, the exercise of it is also a result of the

sovereign rights of legislature.

The peculiar power of veto possessed by the (Prussian)

1 A. v. Orelli, Das Staatsrecht der schweizerischen Eidgenossenschaft,
]&amp;gt;p.

101 and lOo, and Marquardsen, Handbuch des ii/entlichen Redds
der Gegenwart in Monographien, vol. iv,

, Freiburg (in Breisgau),
1885.

president of the federal council of Germany lies on the

boundary between (2) and (3). (A. v. o.)

VIAREGGIO, a coast town of Italy, in the province of

Lucca, 13 miles by rail north-north-west from Pisa, had in

1881 a population of 10,190 (commune 12,735). The

principal industry is fishing, and the place is also a favourite

sea-bathing resort.

VIATICUM. This word, which in classical Latinity
means &quot;

provision for a journey
&quot;

(Gr. ra
If/jo8ia), is often

used by early Christian writers to denote the sacrament of

the Eucharist, and sometimes even is applied to baptism.

Ultimately it came to be employed in a restricted sense to

denote the last communion given to the dying. The 13th

canon of the council of Nice is to the effect that &quot;

none,
even of the lapsed, shall be deprived of the last and most

necessary viaticum (e^oSt ou),&quot;
and that the bishop, on ex

amination, is to give the oblation to all who desire to

partake of the Eucharist on the point of death. The same

principle still rules the canon law, it being of course under
stood that penitential discipline, which in ordinary cir

cumstances would have been due for their offence, is to be

undergone by lapsed persons who have thus received the

viaticum, in the event of recovery. In extreme cases it is

lawful to administer the viaticum to persons not fasting.
The ritual to be observed in its administration does not

differ from that laid down in the office for the communion
of the sick, except in the words of the formula, which is
&quot;

accipe, carissime frater (carissima soror), viaticum corporis
nostri Jesu Christi, quod te custodiat ab hoste maligno,

protegat te, et perducat te ad vitam aeternam. Amen.&quot;

VIATKA. See VYATKA.

VIAU, or VIAUD, THEOPHILE DE (1590-1626), more com

monly called both in his own time and since simply THEO

PHILE, a poet of unfortunate life and of great but misused

powers, was born at Clairac near Agen in 1590. He went
to the capital in his twentieth year and ingratiated himself

with at least one patron, the ill-fated duke of Montmorency,
who was always constant to him. He also became ac

quainted with most of the literary men of the time, and in

1617 composed and produced with success the tragedy of

Pyrame et Thisbe. This piece, written in the extravagant

Spanish-Italian manner which was fashionable in the in

terval between the Pleiade model and the innovations of

Corneille, was later the subject of much ridicule, especially
directed to the passage in which a sword, reddened with the

blood of its master, is said to
&quot; blush for its treason,&quot; no very

unpardonable conceit in eyes less pedantic than Boileau s.

Theophile s prosperity was not lasting. Only two years
after the success of Pyrame he was accused of blasphemous
and indecent writings, and was exiled to England. Re

turning in 1621 and joining the Roman Church (he had
been a Huguenot), he served in two campaigns. But he

was, rightly or wrongly, associated with the publication of

the Parnasse Satirique, a collection of poems of the same
character as those which had formerly got him into trouble,

and in 1623 was tried, condemned in his absence to death,

arrested, and imprisoned in the conciergerie. At length
the sentence of death which hung over him was reduced

to banishment, and the influence of Montmorency enabled

him to hide himself in Paris till his death on 25th Sep
tember 1626.

For his singular persecution, which, even if the charges had been
much better established than they are, would have been surprising

enough in an age of unusually loose conduct and writing, the machi
nations of the Jesuits are sometimes held responsible. But if

Tlieophile had bitter enemies he had warm friends. Six years after

his death Georges de Scudery edited his work with a Tomlcau

(copy of obituary verses), and a challenge in the preface to any one
who might be offended by the editor s eulogy of the poet. This
was in 1632

;
the year before had appeared a tragedy entitled Pasi-

phad, where the awkwardness of the subject is not redeemed by any
merit of treatment

;
but it is by no means certainly or even prob-
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ably Theophile s, and is not included in his works, the standard

modern edition of which is that of Alleaume in the Bibliotheque
Elzevirienne (Paris, 2 vols.

, 1856). These works may surprise the

reader who only knows Theophile s mishaps and ill-fame
; for,

though varied enough, they contain in the certainly authentic part
of them nothing discreditable. Besides Pyrame et Thisbe, the chief

in point of bulk is a paraphrase, half verse half prose, after the odd

fashion of the time, of the Ph&do. There are numerous French and

Latin letters, a vigorous Apologia rebutting the accusations against

him, a promising fragment of coinic prose narrative, and a large col

lection of occasional verses, odes, elegies, stanzas, &c. These latter,

besides being very unequal, are distinguished by the faults of taste

and the inelegance of language which marked the first quarter of

the century. But there are occasionally bursts of real poetry ;
and

on the whole Theophile is the superior of all his contemporaries
between Regnier and Corneille. In addition to Alleaume s edi

tion, a delightful article in Gautier s Grotesques should be con

sulted respecting him.

YIBORG, or WIBORG (Finnish, Viipuri), capital of a

province or Ian of the same name in Finland, is situated

at the head of the Bay of Viborg in the Gulf of Finland,
at the mouth of the Saima Canal and on the railway which

connects St Petersburg with Helsingfors. The Saima

Canal (37 miles long), a fine engineering work, connects

with the sea Lake Saima the principal lake of Finland,
249 feet above sea-level and a series of others, including

Puruvesi, Orivesi, Hoytiiinen, and Kallavesi, all of which

are navigated by steamers, as far north as Idensalnii in

03 30 N. lat. Viborg is thus the seaport of Karelia and
eastern Savolaks, with the towns of Vilmanstrand (1289
inhabitants in 1880), St Michel (1432), Nyslott (1424),

Kuopio (6834), and Idensalmi, with their numerous saw
mills and iron-works. Viborg stands most picturesquely
on the glaciated and dome-shaped granite hills surround

ing the bay, which is protected at its entrance by the naval

station of Bjorko and at its head by several forts. The
castle of Viborg, built in 1293 by Marshal Torkel Knutson,
was the first centre for the spread of Christianity in

Karelia, and for establishing the power of Sweden
;

it is

now used as a prison. Its lofty and elegant tower has

fallen into decay. The court-house (1839), the town-house,
the gymnasium (1641 ;

with an excellent library), and the

museum are among the principal buildings of the city.

There are also a school of navigation and several primary
schools, both public and private, a literary and an agricul
tural society, and several benevolent institutions. The

population, 14,668 in 1880 and 15,800 in 1884, consists

of three elements, Finnish, Swedish, and Russian (see

FINLAND). There is a strong Russian garrison. Several

industrial establishments, including a foundry for the con

struction of steam-engines, an iron -work, and several

candle-works, match-factories, and saw-mills, have risen of

late at Viborg and in its neighbourhood; but the place owes

its chief importance to its export trade, in which timber is

the chief item. The coasting trade is also considerable.

The environs are most picturesque and are visited by many
tourists in the summer. The park of Monrepos (Old Viborg), in a

bay dotted with dome-shaped islands, is specially attractive. The

scenery of the Saima Canal and of the Finnish lakes with the grand
as of Pungaharju ;

the Imatra rapids, by which the Vuoksen dis

charges the water of Lake Saima into Lake Ladoga, with the castle

of Kexholm at its mouth ; Serdobol and Valamo monastery on Lake

Ladoga all visited from Viborg attract many tourists from St

Petersburg and from other parts of Finland.

VICAR, in ecclesiastical law, is, in the words of Black-

.;tone,
&quot; a curate, deputy, or vicegerent of the appropriator,

and therefore called vicarius or vicar.&quot; When a benefice

had become appropriated before the dissolution of the

religious houses to a spiritual corporation, usually with

the authority of a licence from the Chancery, the vicar

was the person appointed by the appropriators for the

cure of souls in the parish. He was at first generally a

member of the corporation. After the dissolution in the

reign of Henry VIII. these appropriated benefices became
as indeed they had been in the church in general up to

the Lateran council of 1179 vested in lay impropriators,
J

but the legal position of the vicar remained the same.

He was not a parson in the proper sense of the word (in

fact parson and vicar are often distinguished in old statutes),
and his stipend was at the discretion of the impropriator.
Where he had the enjoyment of tithes, they were in most

cases, apart from prescription, the small as distinguished
from the great tithes, that is, such as the impropriator
found it most difficult to collect. There was, however,
no consistent rule in the matter : what were rectorial tithes

in some parishes might be vicarial in others. The position
of the vicar, at first so insecure and uncertain, was gradu

ally ameliorated by legislation. 15 Ric. II. c. 6 provided
for the sufficient endowment of the vicarage. 4 Hen. IV.

c. 12 repeated this provision, and in addition enacted that

the vicar should be a secular priest, not removable at the

caprice of the appropriators, and canonically instituted

and inducted. Among numerous other Acts may be

noticed 29 Car. II. c. 8, making perpetual temporary

augmentations of vicarages, and 3 Geo. IV. c. 72, enabling
them to be in certain cases converted into rectories. In

Scotland vicarage teinds were the subject of many Acts of

the Scottish parliament. Until they became a fixed

burden on the land they were payable out of minor and

accidental products, were established by usage, and lost

by negative prescription. 27 and 28 Vic. c. 33 provided
for the commutation of those vicarage teinds of fish which

had not up to then been commuted.

Perpetual Curate. Where a benefice was appropriated ad mcnsam
monachorum or was from any other cause without the services of

a regular vicar, it did not fall within the statutes relating to vicars,

and was served by a temporary curate, generally a regular ecclesi

astic belonging to the appropriating corporation. After the dis

solution the curate in charge became perpetual, inasmuch as he
could not be removed except by the bishop. By 2 and 3 Viet. c.

49 every church or chapel augmented by the governors of Queen
Anne s Bounty and having a district is a perpetual curacy ; so,

as a rule, are new churches built under the Church Building Acts.

By 31 and 32 Viet. c. 117 the incumbent of every parish or new

parish for ecclesiastical purposes, not being a rector, is to be styled
the vicar, and his benefice is to be designated a vicarage. This

Act only confers a more honourable name upon the perpetual
curate

;
it does not in any way alter his legal position.

Vicar-general is the deputy of the archbishop of Canterbury or

York. In his court the bishops of the province are confirmed.

How far he has any contentious jurisdiction appears uncertain.

In the confirmation of Dr Hampdeii as bishop of Hereford in 1848

the vicar-general of Canterbury refused to hear objections to the

confirmation by the dean and chapter of Hereford, and the Court
of Queen s Bench was equally divided as to whether such refusal

was good in law. Vicar-choral is a clerk in orders wlio assists at

cathedral services. See further APVOWSON, BENEFICE, PARISH,
PARSON, QUEEN ANNE S BOUNTY, TITHES.

VICENTE, GIL (c.
1470-c. 1536), Portuguese dramatist,

with an honourable position also in the history of Spanish

literature, was born, most probably in Lisbon, about the

year 1470. He was of good family, and, after studying law

at the then university of Lisbon, became attached to the

royal court, in what capacity is unknown. In June 1502

he produced and took the leading part in the performance
of his first piece, a kind of dramatic pastoral, after the

manner of Juan de la Encina, on occasion of the birth of

an heir to the throne (John III.). So successful was this

appearance that he soon became the recognized provider of

such entertainments at court, during the reign both of

Emmanuel and of John. Of his domestic history nothing is

known, except that he married a lady named Branca

Bezerra, by whom he had a son and a daughter. His out

ward circumstances, especially in his later years, if some

apparently personal allusions in his works are to be literally

interpreted, do not seem to have been prosperous. Almost

the only personal incident that has come down to us is his

successful remonstrance with the clergy of Santarem in

1

Appropriation is the term for the possession of a benefice by a

spiritual corporation, impropriation for its possession by a layman.

XXIV. 27
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1531, for having taken the earthquakes of that year as a

text from which to rouse orthodox fanaticism against the

Jews or
&quot; Xeo-Christians

&quot;

;
the circumstances are related

by Vicente in a letter to the king. The time and place of

his death are alike uncertain
;
most probably it occurred

at Evora not much later than 1536.

Vicente published various of his pieces during his lifetime, but
the first collected edition of his M orks, edited by his son Luis, did

not appear till 1562. It is in black letter folio, and only one copy,
that in the Gottingen university library, is now known to exist.

A second edition,
&quot; emended by the Holy Office,&quot; appeared in 1585,

of which also only a single copy is now extant (in Lisbon). The
disfavour with which they were viewed by the Inquisition caused

them to fall into unmerited neglect, and they do not appear to

have been again reprinted till 1834, when they were carefully edited

by Feio and Monteiro (Hamburg, 3 vols. ). They number forty-two
in all, of which seventeen arc written wholly in Portuguese and ten

wholly in Spanish, while in the remainder both languages are em
ployed. The principles determining his choice of language are not

easy to discover, and indeed he seems to have used either indiffer

ently, perhaps in this accommodating himself to the aptitudes of

particular actors. It may be observed, however, that, while in the

14th century it had been fashionable for all court poets in the
western half of the peninsula to use Galician or Old Portuguese, the

practice had changed in the days of John II. of Castile, when
Castilian became the favourite speech. In writing chiefly in Portu

guese Vicente thus reverted to the older practice ; but, on the other

hand, it is not surprising that he should have freely used Spanish
at a court which stood in such intimate personal relations with
that of Castile (of Emmanuel s three wives two were Castilian prin
cesses and the third was a sister of Charles V.), and where he had
taken Encina as his avowed model. According to their form the

works of Vicente are conveniently divided into (1) obras de

devoqao or autos, (2) comedies and tragi-comedies, and (3) farces.

The first class includes twelve autos or sacred pieces, intended for

performance at Christmas, Epiphany, and other religious festivals.

The plots are quaint and conceived entirely in the mediaeval spirit ;

in their working out many touches of poetical feeling and also of

sarcastic humour are introduced. There is a vein of pleasing
romance in such compositions as his Dom Duardos and Amadis de

Gauln, while the genuine mirthfulness of his farces (Inez Pcreira
and others), as well as their originality, well entitle him to be

spoken of by his compatriots as their father of comedy
&quot; and the

national Plautus.

Some typical examples of Vicente s works may be read in Bohl von Faber s

Teatro ExpvTwl anterior a Lope de Vega (Hamburg, 1832) and in Ochoa s Tesoro
del Teatro Espaiiol (Paris, 1838). An interesting essay, with analyses of many
of the plays, occurs in vol. Ixxix. of the Quarterly Keview (1846-47) ; see also
Ferdinand Wolfs article &quot;Gil- Vicente&quot; in Ersch and Gruber s Encijkl. (sec. i.

vol. Ixvii.).

VICENZA, a town of Italy, capital of the province of

Vicenza, lies at the northern base of the Monti Berici, on
both sides of the Bacchiglione, immediately below its con

fluence with the Retrone, and 42 miles by rail to the west

of Venice. It is surrounded by somewhat dilapidated

walls, about 3 miles in circumference, and entered by six

gates. Though many of the streets are narrow and irregu

lar, the town has a number of fine public buildings, many
of them the work of PALLADIO (q.v.}. Among these are

the town -hall, otherwise known as the Basilica, one of

the finest works of the Renaissance period, of which
Palladio himself said that it might stand comparison with

the similar work of antiquity. The prefecture and the

Barbarano and Chieregati Palaces are also his work
;
in

the last-named the civic museum is housed. The Olympic
theatre is also noteworthy. The cathedral, which is Gothic,

dating mainly from the 13th century, consists of -a nave
with eight chapels on each side

;
it contains examples of

the Montagnas and of Lorenzo da Venezia. Several of

the other churches contain noteworthy paintings : thus

the Romano-Gothic church of San Lorenzo has Montagnas,
S. Corona Montagnas and a G. Bellini, and S. Stephano
one of the most important works of Palma Vecchio. The

principal square contains two columns, dating from the

Venetian period, and a tall Gothic campanile. Of the

Palladian villas in the neighbourhood La Rotonda or Villa

Palladiana, 1 miles to the south-east, deserves special
mention. Vicenza is the see of a bishop, and contains two

gymnasia, a seminary, an academy, a public library, a

botanic garden, and various hospitals. Some remains of

antiquity, including ruins of a theatre and an aqueduct,
have been preserved. The most important manufacture
is that of silk, which employs a large proportion of the

inhabitants. Great numbers of mulberry trees are grown
in the neighbourhood. Woollen and linen cloth, leather,

earthenware, paper, and articles in gold and silver are also

made in Vicenza, and a considerable trade in these articles,

as well as in corn and wine, is carried on. The popula
tion of the town in 1881 was 24,331, or, including the

suburbs, 27,694.
Vicenza is the Vicentia or Vicctia, of the Romans, noticed by

Strabo as one of the minor towns of Yenetia. It continued to be
a municipal town of some importance till the fall of the Western

empire, and suffered severely in the invasion of Attila, by whom it

was laid waste. It was for some time during the Middle Ages an

independent republic, but was subdued by the Venetians in 1405.

Towards the end of the 15th century it became the seat of a school

of painting, of which the principal representatives were, besides

Bartolomeo Montagna, its founder, Giovanni Speranza and Bene
detto Montagna. Palladio (1518-80) was a native of Vicenza.

VICH, a town of Spain, in the province of Barcelona,
38 miles by rail to the north of that town, lies in a small

side valley of the Ter, about 1500 feet above sea-level. It

is irregularly built on a hill slope, and has narrow ill-paved
streets

;
there are some quaint old houses in the Plaza

Mayor. The cathedral, begun about 1040, belongs chiefly
to the first half of the 14th century, but with some mis

chievous alterations of the 18th. The interior, with three

naves and a transept, is elegant, and the Gothic cloisters

(1340) are particularly fine. The industries include tanning
and the weaving of linen and woollen fabrics

;
and sausages

are a speciality of the place. There are mines of copper
and coal in the neighbourhood. The population within

the municipal boundaries in 1877 was 12,478.

Vich, the Ausa of the ancient geographers, was the chief town of

the Ausetani
;
in the Middle Ages it was called Ausona and Vicus

Ausonensis, hence Vic de Osona, and simply Vich.

VICHY, a town of France, in the department of Allier,

is situated on the right bank of the Allier, 227 miles by

Plan of Vichy.

rail south-south-east from Paris and 6 south of St Ger-

mains-de-Fosses, where the railway lines to Lyons and
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Nimes separate. The population in 1881 was 8322, and

in 1SS6 10,072.

Vichy owes its importance to its mineral waters, which

were celebrated in the time of the Romans. Within the

town or in its immediate vicinity there are 21 springs,

12 of which are state property (4 of these obtained

by boring). The waters of those which are outside the

town are brought in by means of aqueducts. The most

celebrated and frequented are the Grande Grille, L Hopital,
the Celestins, and Lardy. The most copious of all, the

Pints Carre, is reserved for the baths. All these, whether

cold or hot (maximum temperature, 113 Fahr.), are largely

charged with bicarbonate of soda (see MINERAL WATERS,
vol. xvi. p. 435) ;

some also are chalybeate and tonic. The

waters, which are limpid, have an alkaline taste and emit

a slight odour of sulphuretted hydrogen. They are re

commended in cases of stomachic and liver complaint, also

for diabetes, gravel, and gout. The thermal establishment,

begun in 1787, is capable of supplying 3500 baths a day.
The company by which the state baths are farmed also

manufactures pastilles, barley-sugar, and digestive choco

late, as well as salts for artificial baths. A considerable

trade is carried on in the natural waters. In addition to

the principal establishment, Vichy has a hospital bath, the

hydropathic establishments of Lardy and Larbaud, and a

large military hospital, founded in 1843. Gusset (5356
inhabitants in 1886), chief-lieu of the canton, about 1 mile

distant, has similar mineral waters and a bathing establish

ment. Vichy possesses a casino and two public parks.
The promenade commands a splendid view of the mountains
of Auvergne. At Vichy, Gusset, and in the neighbourhood
there are cotton cloth manufactures (toiles de Vichy}.

VICKSBURG, a city of the United States and the

county seat of Warren county, Mississippi, the largest and
most important city in the State, stands on the bluffs, on
the east bank of the Mississippi, nearly midway between

Memphis and New Orleans. It is situated in the midst

of the most fertile cotton region of the country, and is one
of the principal inland shipping ports of that staple. Its

means of communication, besides the river, embrace three

important railroad systems. The city has some manu
facturing industries, particularly of lumber and cotton-seed

oil and cake. The population in 1880 was 11,814, showing
a slight decrease since 1870

;
and in 1888 it was estimated

at 18,000. Nearly one-half of the population were coloured.

Prior to the Civil War Vicksburg was an important river port,

having in 1860 a population of 4591. Its growth had, however,
been slow. During the war it became a very strong strategic point,
as it controlled the navigation of the Mississippi, and a contest for

its possession was waged for several months with heavy loss of life.

Finally General Grant captured it in 1863, and with it the Con
federate army of General Pemberton, numbering 27,000 men. For
a few years after the war the city gained rapidly in population and

importance.

VICO, GIOVAN BATTISTA (1668-1744), Italian jurist
and philosopher, was the son of Antonio Vico, a small

bookseller, and was born at Naples on 23rd June 1668.
At the age of seven he had a serious fall and severely

injured his head, which produced in him &quot;the melancholy
and sour temper suited to men of talent.&quot; Afterwards he

applied himself to the study of scholastic philosophy.
At an early age he entered the university, and made such

rapid progress, especially in jurisprudence, that he is said

to have won a suit for his father at the age of sixteen.

Nevertheless he preferred the study of history, literature,

juridical science, and philosophy. Being appointed teacher
of jurisprudence to the nephews of the bishop of Ischia,
G. B. Ilocca, he accompanied them to the castle of Vatolla,
near Cilento, in the province of Salerno. There he passed
nine studious years, chiefly devoted to classical reading,
Plato and Tacitus being his favourite authors, because

&quot; the former described the ideal man and the latter man
as he really is.&quot; On his return to Naples he found Car-
tesianism in the ascendant, and this he disliked. Belong
ing to no particular school or literary sect, he languished
in neglect and obscurity, until in 1697 he gained the pro
fessorship of rhetoric at the university, with a scanty
stipend of 100 ducats. On this he supported not only
himself but his rapidly increasing family; for he had
married a poor and illiterate girl, who was only able to

put her mark to the nuptial contract. Meanwhile his

own studies were pursued with untiring zeal, and he began
to write and publish his works. Two modern authors
exercised a weighty influence on his mind Francis Bacon
and Grotius. He was no follower of their ideas, indeed
often opposed to them

;
but he derived from Bacon an

increasing stimulus towards the investigation of certain

great problems of history and philosophy, while Grotius

proved valuable in his study of philosophic jurisprudence.
In 1708 he published his De ratione studiorum, in 1710
De antiquissima Italorum sapientia, in 1720 De universi

juris uno principio et fine uno, and in 1721 De constantia

jurisprudentis. On the strength of these works he offered

himself as a candidate for the university chair of juris

prudence then vacant, with a yearly stipend of 600 ducats.

But he was rejected by the examiners, although all his

competitors have remained unknown to fame. Without

any sense of discouragement, he returned to his favourite

studies, and in 1725 published the first edition of the

work that forms the basis of his renown, Principii d una
Scienza Nuova. In 1730 he produced a second edition of

the Scienza Nuova, so much altered in style and with so

many substantial additions that it was practically a new
work. In 1735 Charles III. of Naples marked his recog
nition of Vice s merits by appointing him historiographer-

royal, with a yearly stipend of 100 ducats. But the

philosopher derived little enjoyment from his new post.
Attacked by a cruel malady, mind and memory failed.

But during frequent intervals of lucidity he resumed his

pen and made new corrections in his great work, of which
a third edition appeared in 1744, prefaced by a letter of

dedication to Cardinal Trojano Acquaviva. Vico expired
on 20th January of the same year. Fate seemed bent on

persecuting him to the last. A fierce quarrel arose over

his burial between the brotherhood of St Stephen, to

which he had belonged, and the university professors,
who desired to escort his corpse to the grave. Finally the

canons of the cathedral, together with the professors,
buried the body in the church of the Gerolimini.

Vico has been generally described as a solitary soul, out of har

mony with the spirit of his time and often directly opposed to it.

In fact, though living during the later years of the 17th and the

early part of the 18th century, when Locke had already given to

the world the germs of the ideas afterwards developed in the

philosophy of the Encyclopaedists, he followed an entirely opposite
line of thought. The writer who was the first to declare that great
men are the representatives and personifications of their times

would thus seem to have been the living contradiction of his own

theory. Nevertheless a closer inquiry into the social conditions of

Vice s time, and of the studies then flourishing, shows him to have
been thoroughly in touch with them.

Owing to the historical past of Naples, and its social and economic
condition at the end of the 17th century, the only study that really
flourished there was that of law

;
and this soon penetrated from

the courts to the university, and was raised to the level of a science.

A great school of jurisprudence was thus formed, including many
men of vast learning and great ability, although little known to

fame. This school stood apart, as it were, from the rest of the
world

; the works of its representatives were inelegant, and often

indeed exaggeratedly legal and scholastic in style. Accordingly
they attracted little notice in upper Italy and were totally ignored
beyond the Alps. But, while outside Naples scarcely anything was
known of Marcello Marciano the younger, Domcnico Aulisio, Duke
Gaetano Argento, Niccolo Capasso, and many others, there were
three men who rose to great eminence and attained to an honour
able rank in general literature both in Italy and abroad. By an



212 V I C

exposition of the political history of the kingdom, based on a study

of its laws and institutions and of the legal conflicts between the

state and the court of Rome, Pietro Gianiione was the first initiator

of what has been since known as civil history. Giovan Vincenzo

Gravina, the patron and preceptor of Metastasio, and also noted as

a literary critic, wrote a history of Roman law, specially distin

guished for its accuracy and elegance. While Gravina studied the

successive and varying forms of Roman law and sought to give

them an historical explanation, Vico raised the problem to a higher

plane, by tracing the origin of law in the human mind and ex

plaining the historical changes of the one by those of the other.

Thus lie made the original discovery of certain ideas which consti

tute the modern historic method, or rather the psychologico-historic
method. This problem he proceeded to develop in various works,
until in his Scienza Nuova he arrived at a more complete solution,

which may be formulated as follows. If the principle of justice

and law be one, eternal, and immutable, why should there be so

many different codes of legislation ? These differences are not

caused by difference of nationality only, but are to be noted in the

history of the same people. The clearest, most precise, and most

constant conception of law was undoubtedly that of the Romans
;

nevertheless Roman jurisprudence underwent so many transforma

tions as apparently to constitute almost different codes. How was

so strange a fact to be explained ? This question ie touched upon
in his Orations or Inaugural Addresses (Orazioni o Prohisioni) and

in his Minor Works (Scritti Minori). Finally he applied himself

to its solution in his Universal Law (Diritto Universale], which is

divided into two books. The first of these, De uno et universi

juris principio ct fine uno, was subdivided into two parts ;
so like

wise was the second, with the respective titles of De constantia

pliilologise and De constantia jurisprudentis.
The following is the general idea derived from these researches.

Vico held God to be the ruler of the world of nations, but ruling,

not as the providence of the Middle Ages by means of continued

miracles, but as He rules nature, by means of natural laws. If,

therefore, the physicist seeks to discover the laws of nature by study
of natural phenomena, so the philosopher must seek the laws of

historical change by the investigation of human events and of the

human mind. According to Vico, law emanates from the con

science of mankind, in whom God has infused a sentiment of

justice, and is therefore in close and continual relation with the

human mind, and participates in its changes. This sentiment of

justice is at first confused, uncertain, and almost instinctive, is, as

it were, a divine and religious inspiration instilled by heaven into

the primitive tribes of the earth. It is an unconscious, universal sen

timent, not the personal, conscious, and rational sentiment of the

superior few. Hence the law to which it gives birth is enwrapped
in religious forms which are likewise visible and palpable, inas

much as primitive man is incapable of abstract, philosophical ideas.

This law is not the individual work of any philosophical legislator,

for no man was, or could be, a philosopher at that time. It is

first displayed in the shape of natural and necessary usages conse

crated by religion. The names of leading legislators, which we so

often find recorded in the history of primitive peoples, are symbols
and myths, merely serving to mark an historic period or epoch by
some definite and personal denomination. For nations, or rather

tribes, were then distinguished by personal names only. The first

obscure and confused conception of law gradually becomes clearer

and better defined. Its visible and religious forms then give way
to abstract formula, which in their turn are slowly replaced by
the rational manifestation of the philosophic principles of law that

gains the victory in the final stage of development, designated by
Vico as that of civil and human law. This is the period of indi

vidual and philosophic legislators. Thus Roman law has passed

through three great periods, the divine, the heroic, and the human,
which are likewise the three chief periods of the history of Home,

with which it is intimately and intrinsically connected. Never

theless, on careful examination of these three successive stages, it

will easily be seen that, in spite of the apparent difference between

them, all have a common foundation, source, and purpose. The
human and civil philosophic law of the third period is assuredly

very different in form from the primitive law
;
but in substance it

is merely the abstract, scientific, and philosophic manifestation of

the same sentiment of justice and the same principles which were

vaguely felt in primitive times. Hence one development of law

may be easily translated into another. Thus in the varied mani
festations of law Vico was able to discover a single and enduring

principle (De universi juris uno principio et fine uno}. On these

grounds it has been sought to establish a close relation between
Vico and Grotius. The latter clearly distinguished between a posi
tive law differing in different nations and a natural law based on a

general and unchanging principle of human nature, and therefore

obligatory upon all. But Vico was opposed to Grotius, especially
as regards his conception of the origin of society, and therefore of

law. Grotius holds that its origin was not divine, but human, and
neither collective, spontaneous, nor unconscious, but personal,

rational, and conscious. He believed moreover that natural law

and positive law moved on almost constant and immutable parallel
lines. But Vico maintained that the one was continually progressing
towards the other, positive law showing an increasing tendency to

draw nearer to natural and rational law. Hence the conception
that law is of necessity a spontaneous birth, not the creation of

any individual legislator ;
and hence the idea that it necessarily

proceeds by a natural and logical process of evolution constituting
its history. Vico may have derived from Grotius the idea of natural

law
;
but his discovery of the historic evolution of law was first

suggested to him by his study of Roman law. He saw that the his

tory of Roman jurisprudence was a continuous progress of the

narrow, rigorous, primitive, and almost iron law of the XII. Tables

towards the wider, more general, and more humane jus gentium.

Having once derived this conception from Roman history, he was

easily and indeed necessarily carried on to the next, that the posi
tive law of all nations, throughout history, is a continual advance,

keeping pace with the progress of civilization, towards the philo

sophic and natural law founded on the principles of human nature

and human reason.

As already stated, the Scienza Nuova appeared in three different

editions. The divergences between the second and third are of too

little moment to be recorded here. But the first and second edi

tions are almost distinct works. In the former the author sets

forth the analytical process by which the laws he discovered were
deduced from facts. In the second he not only enlarges his matter
and gives multiplied applications of his ideas, but also follows the

synthetic method, first expounding the laws he had discovered and
then proving them by the facts to which they are applied. In

this edition the fragmentary and jerky arrangement, the intricate

style, and a peculiar and often purely conventional terminology seri

ously checked the diffusion of the work, which accordingly was little

studied in Italy and remained almost unknown to the rest of Europe.
Its fundamental idea consists in that which Vico, in his peculiar ter

minology, styles &quot;poetical wisdom&quot; (sapicnza poetiea) and &quot;occult

wisdom &quot;

(sapicnza riposta}, and in the historical process by which
the one is merged in the other. He frequently declares that this

discovery was the result of the literary labours of his whole life.

Vico was the first thinker who asked, Why have we a science of

nature, but no science of history ? Because our glance can easily
be turned outwards and survey the exterior world

;
but it is far

harder to turn the mind s eye inwards and contemplate the world
of the spirit. All our errors in explaining the origin of human
society arise from our obstinacy in believing that primitive man
was entirely similar to ourselves, who are civilized, i.e., developed
by the results of a lengthy process of anterior historic evolution.

We must learn to issue from ourselves, transport ourselves back to

other times, and become children again in order to comprehend
the infancy of the human race. As in children, imagination and
the senses prevailed in those men of the past. They had no abstract

ideas
;
in their minds all was concrete, visible, and tangible. All the

phenomena, forces, and laws of nature, together with mental con

ceptions, were alike personified. To suppose that all mythical
stories are fables invented by the philosophers is to write history
backwards and confound the instinctive, impersonal, poetic wisdom
of the earliest times with the civilized, rational, and abstract occult

wisdom of our own day. Exit how can we explain the formation of

this poetic wisdom, which, albeit the work of ignorant men, has so

deep and intrinsic a philosophic value ? The only possible reply
is that already given when treating of the origin of law. Provi

dence has instilled into the heart of man a sentiment of justice and

goodness, of beauty, and of truth, that is manifested differently at

different times. The ideal truth within us, constituting the inner

life that is studied by philosophers, becomes transmuted by the facts

of history into assured reality. For Vico psychology and history
were the two poles of the new world he discovered. After having
extolled the work of God and proclaimed Him the source of all

knowledge, he adds that a great truth is continually flashed on us

and proved to us by history, namely, &quot;that this world of nations is

the work of man, and its explanation therefore only to be found in

the mind of man.&quot; Thus poetical wisdom, appearing as a spontane
ous emanation of the human conscience, is almost the product of

divine inspiration. From this, by the aid of civilization, reason,
and philosophy, there is gradually developed the civil, occult wisdom.
The continual, slow, and laborious progress from the one to the
other is that which really constitutes history, and man becomes
civilized by rendering himself the conscious and independent
possessor of all that in poetical wisdom remained impersonal, un

conscious, came as it were from without by divine afflatus.
Vico gives many applications of this fundamental idea. The

religion of primitive peoples is no less mythical than their history,
since they could only conceive of it by means of myths. On these

lines he interprets the whole history of primitive Rome. One book
of the second edition of the Scienza Nuova is devoted to

&quot; The Dis

covery of the True Homer.&quot; Why all the cities of Greece dispute
the honour of being his birthplace is because the Iliad and the.

Odyssey are not the work of one, but of many popular poets, and a

true creation of the Greek people which is in every city of Gi eece.
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And because the primitive peoples are unconscious and self-ignorant
Homer is represented as being blind. In all parts of history in

which he was best versed Vico pursues a stricter and more scientific

method, and arrives at safer conclusions. This is the case in Roman
history, especially in such portions as related to the history of law.

Here he sometimes attains, even in details, to divinations of the
truth afterwards confirmed by new documents and later research.

The aristocratic origin of Rome, the struggle between the patricians
and the plebeians, the laws of the XII. Tables, not, as tradition

would have it, imported from Greece (but the natural and spon
taneous product of ancient Roman customs), and many other similar

theories were discovei ed by Vico, and expounded with his usual

originality, though not always without his usual blunders and ex

aggerations.
Vico may be said to base his considerations on the history of two

nations. The greater part of his ideas on poetical wisdom were
derived from Greece. Nearly all the rest, more especially the trans
ition from poetical to occult wisdom, was derived from Rome.

Having once formulated his idea, he made it more general in order
to apply it to the history of all nations. From the savage state,

through the terror that gives birth to religions, through the crea

tion of families by marriage, through burial rites and piety towards
the dead, men approach civilization with the aid of poetic wisdom,
and pass through three periods, the divine, heroic, and human,
in which they have three forms of government, language, literature,

jurisprudence, and civilization. The primary government is aristo

cratic. Patrician tyranny rouses the populace to revolt, and then
democratic equality is established under a republic. Democratic
excesses cause the rise of an empire, which, becoming corrupt, de
clines into barbarism, and, again emerging from it, retraces the
same course. This is the law of cycles, constituting that which is

designated by Vico as the &quot;eternal ideal history, or rather course
of humanity, invariably followed by all nations.&quot; It must not be
held to imply that one nation imitates the course pursued by
another, nor that the points of resemblance between them are

transmitted by tradition from one to the other, but merely that
all are subject to one law, inasmuch as this is based on the human
nature common to all alike. Thus, while on the one hand the
various cycles traced and retraced by all nations are similar and

yet independent, on the other hand, being actually derived from
Roman history, they become converted in the Scienza Nuova into

a bed of Procrustes, to which the history of all nations has to be
fitted by force. And wherever Vico s historical knowledge failed

he was led into increased error by this artificial and arbitrary effort.

It has been justly observed by many that this continuous cyclical
movement entirely excludes the progress of humanity towards a

better future. It has been replied that these cycles are similar

without being identical, and that, if one might differ from another,
the idea of progress was not necessarily excluded by the law of

cycles. Vico undoubtedly considered the poetic wisdom of the
Middle Ages to be different from that of the Greeks and Romans, and

Christianity to be very superior to the pagan religion. But he never

investigated the question whether, since there is a law of progress
ive evolution in the history of different nations, separately examined,
there may not likewise be another law ruling the general history
of these nations, every one of which must have represented a new
period, as it were, in the history of humanity at large. Therefore,

although the Scienza Xuova cannot be said absolutely to deny the

law of progress, it must be allowed that Vico not only failed to

solve the problem but even shrank from attacking it.

He had no followers or admirers even in Naples, where the ideas

of Tanucci, Filangieri, Genovcsi, and Galiani prevailed, men who
sometimes appear to be more French than Italian. When at last,

with the German reaction initiated by Kant against the sense

philosophy of the French, an entirely new philosophy arose, and

many ideas started by Vico were revived on a more rigorous method,
supported by more accurate research and with a wider and firmer

grasp of knowledge, the name of the Neapolitan philosopher was

forgotten, and no one recognized how much was owed to him.
Nevertheless it may be asserted that between the close of the 17th
and the early part of the ISth century, when the thought of the
world was bent in a totally different direction, Vico was the first

to discern and proclaim the course by which, in the present age,

historical, moral, and political science was destined to make such

great and assured progress.
See Cantoni, G. II. Vico, Studli Critici e Cnmparativl (Turin, 1807); Flint,

fico (Edinburgh and London, 1884). For editions of Vico s own works, see

Opere, ed. Giuseppe Ferrari (Milan, 1834-35, 6 vols.), and Miehelet, (Jiuvres

Choisies ile Pico (Paris, 1835, 2 vols.). Maniiani. llosinini, Gioberti, and many
other Italian philosophers have treated at length of Vico in their works. The
most detailed account of him is Ferrari s essay, &quot;La Mente de Vico,&quot; prefacing
his edition of the Ope re. (P. V.)

VICTOR L, ST, bishop of Rome from about 190 to 202,
succeeded Eleutherus and was followed by Zephyrinus.
His name is chiefly associated with a display of intolerance

towards the bishops of Asia Minor for the view they took in

the Quartodeciman controversy (see EASTKR
;

also POPE-

DOM, vol. xix. p. 489) ;
he also excommunicated Theodotus

of Byzantium on account of his doctrine as to the Person
of Christ (see MONAKCHIANISM).
VICTOR II., one of the series of German popes and the

successor of Leo IX., was consecrated in St Peter s, Rome,
on 13th April 1055. His father was a Swabian baron,
Count Hartwig von Calw, and his own baptismal name
was Gebhard. At the instance of Gebhard, bishop of

Ratisbon, uncle of the emperor Henry III., he had been

appointed while still a young man to the see of Eichstiidt
;

in this position his great talents soon enabled him to

render important services to Henry, whose chief adviser
he ultimately became. His nomination to the papacy by
Henry at Mainz, in September 1054, was made at the

instance of a Roman deputation headed by Hildebrand,
whose policy doubtless was to detach from the imperial
interest one of its ablest supporters. In June 1055 Victor

met the emperor at Florence, and held a council, which
anew condemned clerical marriages, simony, and the aliena

tion of the estates of the church. In the following year
he was summoned to Germany to the side of the emperor,
and was with him when he died at Botfekl in the Harz on
5th October 1056. As guardian of Henry s infant son,
and adviser of the empress Agnes, Victor now wielded
enormous power, which he began to use with much tact

for the maintenance of peace throughout the empire and
for strengthening the papacy against the aggressions of

the barons. He died shortly after his return to Italy, at

Arezzo, on 28th July 1057. His successor was Stephen
IX. (Frederick of Lorraine).
VICTOR III., pope from 24th May 1086 to 16th Sep

tember 1087, was the successor of Pope Gregory VII.

Son of Landolfo V., prince of Benevento, he was born in

1027
;

in his thirtieth year he entered the cloister at

Monte Cassino, changing his name of Dauferius into De-
siderius. He soon became abbot of the monastery, and
in 1059 Nicolas II. raised him to the carclinalate. He
rendered many important services to Gregory VII., who

accordingly on his deathbed indicated him to the cardinals

of south Italy as his worthiest successor. He was elected

on 24th May 1086, but showed genuine reluctance to

accept the embarrassing honour thus thrust upon him,
and after his tardy consecration, which did not take place
till 9th May 1087, he withdrew at once to Monte Cassino.

The countess Matilda soon afterwards induced him to re

turn to Rome
; but, owing to the presence of the antipope

Clement III. (Guibert of Ravenna), who had powerful

partisans, his stay there was short. In August he held

at Benevento a synod of some importance, at which Clement
III. was excommunicated, lay-investiture forbidden, and a

kind of crusade proclaimed against the Saracens in Africa.

During the synod Victor fell ill, and betook himself to

Monte Cassino, where he died on 16th September 1087.

His successor was Urban II.

VICTOR IV. Two antipopes have claimed this name :

(1) Cardinal Gregorio Conti, who was chosen by a party
in succession to the antipope Anacletus II. in 1138, but

through the influence of Bernard of Clairvaux was induced

two months afterwards to make his submission to Innocent

II.; and (2) Cardinal Octavianus, the Ghibelline antipope,
elected in 1159, and countenanced by the emperor Freder

ick Barbarossa. He died at Lucca on 20th April 1164.

VICTOR, CLAUDE PERRIN (1764-1841), duke of Belluno,

marshal of France, was born at La Marche (Vosges) on

7th December 1764. In 1781 he entered the army as a

common soldier, and after ten years service he received

his discharge and settled at Valence. Soon afterwards lie

joined the local volunteers and in less than a year had
risen to the command of a battalion. He greatly distin

guished himself on the Italian frontier, and for hi;s bravery
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at the siege of Toulon in 1793 he was raised to the rank

of brigadier-general. He afterwards served for some time

with the army of the eastern Pyrenees, and in the Italian

campaign of 1795-97 he so acquitted himself at Mondovi,

Roveredo, Porto Legnago, and many other places that he

was promoted to be general of a division. After the peace
of Campo Formio he for some time commanded the forces

in the department of La Vendee; but in 1798 he was again
in Italy and in the battle of Marengo especially took a

very important part. In 1803 he became commander-in-

chief of the Batavian army, and after the peace of Amiens
he acted for eighteen months as French plenipotentiary at

Copenhagen. On the outbreak of hostilities with Prussia

he joined the fifth army corps as chief of the general staff;

at the battle of Friedland he commanded the first corps in

such a manner that Napoleon made him marshal of the

empire on the field. After the peace of Tilsit he became

governor of Prussia, and in 1808 he was created duke of

Belluno. In the same year he was sent to Spain, where

he took a prominent part in military affairs, until his ap

pointment in 1812 to command the ninth army corps
destined to operate in Russia. Here his most important
service was in protecting the retreating army at the cross

ing of the Berezina. He took an active part in the wars

of 1813-14, till in February of the latter year he had the

misfortune to arrive too late at Montereau-sur-Yonne. The
result was a scene of violent recrimination and his depriva
tion by the emperor, who transferred his command to Gerard.

Thus wounded in his amour propre, Victor now transferred

his allegiance to the Bourbon dynasty, and in December
1814 received from Louis XVIII. the command of the

second military division. In 1815 he accompanied the

king to Ghent, and on the second restoration he was

made a peer of France and major-general of the royal

guard. In 1821 he was appointed war minister and held

this office for two years. After the revolution of 1830 he

retired altogether into private life. His death took place
at Paris on 3d March 1841.

VICTOR, SEXTUS ATJRELIUS. A person of this name
was made prefect of Pannonia by Julian about 360 (Amm.
Marc., xxi. 10), and may be identical with the man who
was consul along with Valentinian in 373 and with the

prefect of the city of the same name who is mentioned in

an inscription of the time of Theodosius. Four small

historical works have been ascribed to him on more or less

doubtful grounds (1) Origo Gentis Romani, (2) De Viri-

lus Illustribus Romse, (3) De C&saribus, (4) De Vita et

Moribus Imperatorum Romanorum excerpta ex Libris Sex.

Aur, Victoris. The four have generally been published

together under the name Historia Romana, but the fourth

piece is a rechauffe of the third
; and, though all are late,

there is no sufficient reason to think that they are by one

hand. The second was first printed at Naples about 1472,
in 4to, under the name of Pliny (the younger), and the

fourth at Strasburg in 1505. The first edition of all four

was that of A. Schottus (8vo, Antwerp, 1579). The De

Csesaribus, which goes from Augustus to Constantius, and

claims to be by a man of mean origin who rose to distinction

through letters, may be the work of the Sextus Aurelius

Victor known to history.
VICTOR AMADEUS, the name of three dukes of Savoy.

See SAVOY.
VICTOR EMMANUEL (1820-1878), king of Italy,

born at Turin on 14th March 1820, was the son of Charles

Albert, prince of Carignano, who in 1831 became king of

Sardinia. He was brought up with some severity and as

a strict Catholic
;
but it was not found possible to interest

him in study or intellectual pursuits. In 1842 he was
married to Adelaide, daughter of the Austrian grand-duke
Kainer, his father at that time desiring to improve his

relations with Austria. The young man took no part in

politics, but showed from the first the characteristics of

an energetic soldier. After the Austrian occupation of

Ferrara in 1847 he was among those who pressed for an

immediate declaration of war; and, when a year later

hostilities broke out, he threw himself into the struggle

heart and soul. At Goito, where he was wounded, his

reckless bravery turned the tide of battle
;
and in every

encounter he was to be seen in the thickest of the fight.

During the armistice that followed the defeat of Custozza

(25th July) he was engaged in the reorganization of the

Sardinian army. The abdication of his father on the

evening of the battle of Novara (23d March 1849) made
him king of a ruined state. From Radetzky he obtained

some mitigation of the hard terms at first demanded by
the conqueror, especially in the withdrawal of the Austrian

claim that the Sardinian constitution should be abolished.

It was the maintenance of this constitution, at a time

when reaction swept away every other vestige of repre
sentative government in Italy, that gained for Victor

Emmanuel the title of the honest king (re galantuomo) and

won for him the confidence of the Italian nation, and

ultimately the Italian crown. In the bitter days that

followed Novara, the king, calumniated, misunderstood,
and charged like his father with treachery, showed a noble

forbearance and a self-mastery that could hardly have

been expected from his passionate uncultured nature.

Though in D Azeglio and Balbo he had excellent friends

and advisers, it was not till 1852 that the accession of

CAVOTJR (q.v.) to power gave him a man of great political

genius for his guide. From that time the career of Victor

Emmanuel became what Cavour made it. While ecclesi

astical reforms, which brought upon the king and minister

the execration of the church, laid the foundation for all

future social and economical advance, the alliance of Sar

dinia with England and France in the Crimean War
secured for Italy the interest of the Western powers, which

Austria by its inaction and its half-measures had forfeited.

Meanwhile his mother, his wife, and his brother died

within four weeks of each other
;
and the clericals exulted

in this manifestation of an offended Providence. At the

end of 1855, while the allied troops were still in the East,

Victor Emmanuel visited Paris and London. In 1859

Cavour s object was attained and France united with Sar

dinia against Austria, the king, sorely against his will,

giving his daughter Clotilda in marriage to Jerome

Napoleon. Victor Emmanuel met Napoleon III. at Genoa
on 13th May, and on the 30th fought at the head of a

body of Sardinians and Zouaves at the battle of Palestro.

After the victory of Magenta (4th June) the allied monarchs

entered Milan, where Victor Emmanuel for the first time

saw Garibaldi. In the crowning victory of 24th June,
while the French were engaged at Solferino, the king with

his Italians carried the village of San Martino. The peace
of Villafranca left Venetia and the Quadrilateral to Austria.

The extraordinary events of the next year united all Italy,

with the exception of Rome and of what still remained to

Austria, under the patriot king, who was now excommuni
cated by the pope (see ITALY, vol. xiii. p. 490). A scene

of great violence had passed between the king and Cavour
when the peace of Villafranca was accepted by the former

;

but their old friendship was soon restored, and the death

of Cavour in 1861 plunged Victor Emmanuel in the

deepest grief. The Prussian alliance of 1866 incorporated
Venetia with Italy. The personal desire of the king to

assist Napoleon III. in the war of 1870 gave way before

the wiser counsels of his ministers
;
and the entry of his

troops into Rome after the disasters of the French army
and the withdrawal of the French garrison completed
Victor Emmanuel s task and the union of Italy. He lived
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for eight years more, reigning always as a constitutional

king, and preserving amidst the splendours of a great
court the simple tastes of his early life. He died at Rome
of a fever on 9th January 1878, and lies entombed in the

Pantheon.

late VI. VICTORIA, a British colony occupying the south-eastern

corner of Australia; its western boundary is the 141st

meridian
;
on the east it runs out to a point at Cape Howe,

in 150 E. long., being thus rudely triangular in shape;
the river Murray constitutes nearly the whole of the

northern boundary, its most northerly point being in 34
S. lat.

;
the southern boundary is the coast-line of the

Southern Ocean and of Bass Strait
;
the most southerly

point is Wilson s Promontory in 39 S. lat. The greatest

length east and west is about 480 miles
;
the greatest

width, in the west, is about 250 miles. The area is offici

ally stated to be 87,884 square miles.

oasts. The coast line may be estimated at about 800 miles.

It begins at the 141st meridian with bold but not lofty
sandstone cliffs, worn into deep caves and capped by grassy

undulations, which extend inland to pleasant park -like

lands. Capes Bridgewater and Nelson form a peninsula
of forest lands, broken by patches of meadow. To the

east of Cape Nelson lies the moderately sheltered inlet of

Portland Bay, consisting of a sweep of sandy beach flanked

by bold granite rocks. Then comes a long unbroken stretch

of high cliffs, which owing to insetting currents have
been the scene of many calamitous wrecks. Cape Otway
is the termination of a wild mountain range that here
abuts on the coast. Its brown cliffs rise vertically from
the water

;
and the steep slopes above are covered with

dense forests of exceedingly tall timber and tree ferns.

Eastwards from this cape the line of cliffs gradually
diminishes in height to about twenty to forty feet at the

entrance to Port Phillip. Next comes Port Phillip Bay, a

plan of which is given under MELBOURNE, vol. xv. p. 835.
When the tide recedes from this bay through the narrow
entrance it often encounters a strong current just outside

;

the broken and somewhat dangerous sea thus caused is

called &quot; the
Rip.&quot;

East of Port Phillip Bay the shores

consist for fifteen miles of a line of sandbanks; but at Cape
Schanck they suddenly become high and bold. East of

this comes Western Port, a deep inlet more than half

occupied by French Island and Phillip Island. Its shores

are flat and uninteresting, in some parts swampy ;
but all

the land is owned and most of it occupied. The bay is

shallow and of little use for navigation. The coast con
tinues rocky round Cape Liptrap. Wilson s Promontory
is a great rounded mass of granite hills, with wild and

striking scenery, tree-fern gullies, and gigantic gum-trees,
connected with the mainland by a narrow sandy isthmus.
At its extremity lie a multitude of rocky islets, with steep
granite edges. North of this cape, and opening to the east,
lies Corner Inlet, which is dry at low water. The coast now
continues low to the extremity of the colony. The slight
bend northward forms a sort of bight called the Ninety
Mile Beach, but it really exceeds that length. It is an
unbroken line of sandy shore, backed by low sand hills, on
which grows a sparse dwarf vegetation. Behind these
hills come a succession of lakes, surrounded by excellent

land, and beyond these rise the soft blue outlines of the
mountain masses of the interior. The shores on the ex
treme east are somewhat higher, and occasionally rise in

bold points. They terminate in Cape Howe, off which
lies Gabo Island, of small extent but containing an import
ant lighthouse and signalling station.

rface. The western half of Victoria is level or slightly undulat

ing, and as a rule tame in its scenery, exhibiting only
thinly timbered grassy lands, with all the appearance of

open parks. It is here that the merino sheep are de

pastured whose wool secures the highest price in the
markets of Europe. The north-west corner of the colony,

equally flat, is dry and sometimes sandy, and frequently
bare of vegetation, though in one part some seven or eight
millions of acres are covered with the dense brushwood
known as &quot;mallee scrub.&quot; This wide western plain is

slightly broken in two places. In the south the wild

ranges of Cape Otway are covered over a considerable area
with richly luxurious but almost impassable forests.

This district has been reserved as a state forest and its

coast forms a favourite holiday resort, the scenery being
very attractive. The middle of the plain is crossed by a
thin line of mountains, known as the Australian Pyrenees,
at the western extremity of which there are several irregu
larly placed transverse ranges, the chief being the Gram
pians, the Victoria Range, and the Sierra Range. Their

highest point is Mount Williams (3600 feet). The eastern
half of the colony is wholly different. Though there is

plenty of level land, it occurs in small patches, and chiefly
in the south, in Gippsland, which extends from Corner
Inlet to Cape Howe. But a great part of this eastern

half is occupied with the complicated mass of ranges
known collectively as the Australian Alps. The whole
forms a plateau averaging from 1000 to 2000 feet high,
with many smaller tablelands ranging from 3000 to 5000
feet in height. The highest peak, Bogong, is 6508 feet

in altitude. The ranges are so densely covered with vege
tation that it is extremely difficult to penetrate them

;

only two tracks, impassable for vehicles, intersect them
from north to south. But several thousand square miles

of this country are still unexplored. About fifteen peaks
over 5000 feet in height have been measured, but there

are probably many more. Along the ranges grow the

giant trees for which Victoria is famous. The narrow

valleys and gullies contain exquisite scenery, the rocky
streams being overshadowed by groves of graceful tree-

ferns, from amid whose waving fronds rise the tall smooth
stems of the white gums. Over ten millions of acres are

thus covered with forest-clad mountains too wild for settle

ment. The Australian Alps are connected with the

Pyrenees by a long ridge called the Dividing Range (1500
to 3000 feet high).

Victoria is fairly well watered, but its streams are Rivers,

generally too small to admit of navigation. This, how
ever, is not the case with the MURRAY RIVER

(&amp;lt;/.*&amp;gt;.).

Echuca is the chief port of the river traffic, and about 250
vessels enter it every year, bringing down from 80,000 to

120,000 bales of wool from the interior. In the lower

portion of its course the stream occupies only a narrow

winding channel in the midst of its old bed, which now
seems like a fertile valley hemmed in on either hand by
high cliffs of clay or red earth, or sometimes of beds of

oyster shells of vast extent. The navigation of the Murray
is greatly impeded by &quot;snags,&quot;

or trees that have stuck

fast in the bed of the river and project a little above or

below the surface. But the removal of these obstacles is

constantly going on, and consequently the navigation is

becoming easier. Of the total length of the Murray 670

miles flow conterminous with Victoria. The Murray re

ceives a number of tributaries from the Victorian side

The Mitta Mitta, which rises in the heart of the Australian

Alps, is 150 miles long. The Ovens, rising among the

iame mountains, is slightly shorter. The Goullmrn (340

miles) flows almost entirely through well-settled agricul
tural country, and is deep enough to be used in its lower

part for navigation. The valley of this river is a fertile

rain-producing district. The Campaspe (150 miles) has

too little volume of water to be of use for navigation ;
its

valley is also agricultural, and along its banks there lie a

close succession of thriving townships. The Loddon (over
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200 miles) rises in the Pyrenees. The upper part flows

through a plain, to the right agricultural and to the left

auriferous, containing nearly forty thriving towns, includ

ing Sandhurst and Castlemaine. In the lower part of the

valley the rainfall is small and droughts are frequent, but

farmers are steadily pushing out into it, as the land is very
fertile. Recent legislation has provided for the formation

of irrigation trusts in these districts of rich soil but small

rainfall. To the west of the Loddon is the Avoca river

(140 miles). It is of slight volume, and though it flows to

wards the Murray it loses itself in marshes and salt lagoons
before reaching that river.

The rivers which flow southwards into the ocean are

numerous. The Snowy river rises in New South Wales

and in Victoria flows entirely through wild and almost

wholly unoccupied territory. The Tambo (120 miles long),

which rises in the heart of the Australian Alps, crosses

the Gippsland plains where the land is good, but only a

small portion is occupied. The Mitchell river, rising also

among the Australian Alps, is navigable to a limited ex

tent. Its lower valley is being rapidly occupied by thriv

ing hop plantations. The Latrobe is a deep clear stream

flowing through level country. The Yarra rises in the
&quot; Black Spur

&quot;

of the Australian Alps. Emerging in a

deep valley from the ranges, it follows a sinuous course

through the undulating plains called the &quot;Yarra Flats,&quot;

which are wholly enclosed by hills, on whose slopes are

some of the best vineyards of Australia
;

it finds its way
out of the Flats between high and precipitous but well-

wooded banks, and finally reaches Port Phillip Bay below

Melbourne. Owing to its numerous windings its course

through that city and its suburbs is at least thirty miles.

Nearer to the sea its waterway, formerly available for

vessels drawing 16 feet, has now been deepened so as to

be available for vessels drawing 20 feet. The Barwon,
farther west, is a river of considerable length but little

volume, flowing chiefly through pastoral lands. The Hop
kins and Glenelg (280 miles) both water the splendid pas
toral lands of the west, the lower course of the former

passing through the fertile district of Warrnambool, well

known throughout Australia as a potato-growing region.
Lakes. In the west there are Lakes Corangamite and Colac, due

north of Cape Otway. The former is intensely salt
;
the

latter is fresh, having an outlet for its waters. Lakes

Tyrrel and Hindmarsh lie in the plains of the north-west.

In summer they are dried up, and in winter are again
formed by the waters of rivers that have no outlet^ In the

east are the Gippsland lakes, formed by the waters of the

Latrobe, Mitchell, and Tambo being dammed back by the

sandhills of the Ninety Mile Beach. They are connected

with Bass Strait by a narrow and shifting channel through
a shallow bar

;
the Government of Victoria has done a

great deal of late years to deepen the entrance and make
it safer. The upper lake is called Lake Wellington ;

a

narrow passage leads into Lake Victoria, which is joined
to a wider expanse called Lake King. These are all fresh

water lakes, and are visited by tourists for the sake of

their scenery, which, though monotonous, has a certain

impressiveness. The surrounding country is being rapidly
settled and utilized.

Climate. Victoria enjoys an exceptionally fine climate. Roughly speaking,
about one-half of the days in the year present a bright cloudless

sky, with a bracing and dry atmosphere, pleasantly warm but not

relaxing. These days are mainly in the autumn and spring. Dur
ing the last twenty years there have been on an average 131 days
annually on which rain has fallen more or less (chiefly in winter),
but rainy clays do not exceed thirty in the year. The average
yearly rainfall is about 26 inches. The disagreeable feature of the
Victorian climate is the occurrence of north winds, which blow on
an average about sixty days in the year. In winter they are cold
and dry, and have a slightly depressing effect. But in summer
they are hot and dry, and generally bring with them disagreeable

clouds of dust. The winds themselves blow for periods of two or

three days at a time, and if the summer has six or eight such periods
it becomes relaxing and produces languor. These winds cease with

extraordinary suddenness, being replaced in a minute or two by a
cool and bracing breeze from the south. The temperature often

falls 40 or 50 Fahr. in an hour. The maximum temperature
occurs in February, averaging 105 6 Fahr. in the shade. The mini
mum is in July, when the thermometer registers as low as 30. The
mean for the whole year is 57 3. The temperature never falls be

low freezing-point, except for an hour or two before sunrise in the
coldest month. Snow has twice been known to fall in Melbourne
for a few minutes, in 1849 and 1882. It is common enough, how
ever, on the plateau : Ballarat, which is over 1000 feet high, always
has a few snow storms, and the roads to Omeo among the Australian

Alps lie under several feet of snow in the winter. The general
healthiness of the climate is shown by the fact that the average
death-rate for the last five years has been only 14 37 per thousand
of the population. The rainfall of the colony varies considerably.
On the table-land it averages about 40 inches, at Melbourne 25 44

inches, along the Murray basin 20 inches, and in the
&quot; Wim-

mera
&quot;

or north-west corner not more than 15 inches.

Victoria rests throughout on a bed of coarse granite, which is Geology,

exposed in many parts by the denudation of the overlying strata.

Above this lies a bed of Silurian rocks, which seems to have at one
time extended over the whole area, and still forms the surface of a

great portion of the colony, especially in the north-east. Other
Palaeozoic strata are represented by only one small patch of Devonian
at Mount Tambo in the Australian Alps, and by small isolated beds
of Carboniferous strata along the valley of the Mitchell river.

The Mesozoic strata overlie the Silurian along the coast, being
represented by beds of Upper New Red Sandstone of considerable

thickness. These extend from Cape Otway as far east as Corner

Inlet, and sections of them are prominent features where the coasts

are rocky. The other Mesozoic strata are absent. Miocene beds

occur in patches near Ballarat, near Warrnambool, and in some parts
of Gippsland. These are unimportant, however, compared with the

Pliocene formations, which cover a very large part of the colony,

notably the great plains of the Wimmera and the Murray valley.

They also occur in smaller areas over the Silurian rock, either as

cappings of prominences, that were left as islands when the waves
of Post-Tertiary seas washed away the rest of the beds or else as

&quot;leads,&quot; i.e. , the beds carved out of Silurian strata by rivers of

Mjsozoic periods, but filled in during Pliocene times by deposits of

debris from the mountains. These have been protected by their

sunken position when the great bulk of the Pliocene beds were
washed away. It is from these old river beds that the alluvial gold
of Victoria is got. This gold was evidently at one time contained
in veins of auriferous quartz which were worn down and carried

into the streams. There the heavy particles of gold gathered in the

hollows, forming those collections known to miners as pockets. In

some parts of Victoria vast sheets of lava overlie the Pliocene beds.

These are most prominent in the south-western coiner. The district

round Warrnambool possesses eighty-three extinct volcanoes, and
there were probably many more whose craters have been completely
denuded. The volcanoes were of no great height, but from them
issued sheets of glowing lava, covering the plains for hundreds of

square miles. At Ballarat the mining shafts descend through four

beds of basalt divided from one another by deposits of clay. These

represent four distinct outflows of lava in comparatively recent

geologic times.

During 1886 665,196 oz. of gold were obtained of the value of Minerals.

2,660,780. The total yield from 1851 to 1886 was 54,393,182 oz.

of the value of about 217,570,000. The number of miners is about

26,000, of whom nearly 5000 are Chinese. These devote themselves
in nearly equal proportions to alluvial mining and quartz mining.
But little is now done in the way of merely surface alluvial digging.
The shafts are carried down to the beds of ancient rivers, where the

layers of what are called &quot;wash dirt&quot; vary in thickness from 1 to

12 feet, yielding from ^ to 3 oz. per cubic yard. Quartz mining is

rapidly increasing in extent, though the total quantity of gold ob

tained is steadily decreasing and the expense of getting it is increas

ing, for the shafts are becoming of excessive depth. One at Stawcll

penetrates 2409 feet below the surface
;
two others exceed 2000

;

and there are in all 17 shafts each over 1000 feet in depth. The

average yield of this quartz has been of late about 10 dwts. to the

ton. About one-third of the area of Victoria is supposed to be auri

ferous, but only 1300 square miles have as yet been worked. Be
sides gold, Victoria produces a little tin, copper, and antimony, and,
in still smaller quantities, zinc, lead, cobalt, bismuth, and manga
nese. Iron ore is being smelted, but the industry has not yet
reached a paying condition. Great efforts are being made to dis

cover coalfields or to open up those that are known to exist. The
total value of the coal raised in the colony up to date (1888) is only
17,000. A promising 5-foot scam is, however, now being worked

in Gippsland.
The native trees belong chiefly to the iWyrtaceee, being largely Flora,

composed of Eucalypti or gum trees. There are several hundred



species, the most notable being Eucalyptus amygdalina, a tree with
tall white stem, smooth as a marble column, and without branches
for 60 or 70 feet from the ground. It is singularly beautiful when
seen, in groves, for these have all the appearance of lofty pillared
cathedrals. These trees are among the tallest in the world, averag

ing in some districts about 300 feet. The longest ever measured
was found prostrate on the Black Spur ; it measured 470 feet in

length ;
it was 81 feet in girth near the root. Eucalyj^tus ylobulus

or blue gum has broad green leaves, which yield the eucalyptus oil

of the pharmacopeia. Eucalyptus rostrata is extensively used in

the colony as a timber, being popularly known as red gum or hard

wood. It is quite unaffected by weather, and almost indestructible

when used as piles for piers or wharves. Smaller species of euca

lyptus form the common &quot;bush.&quot; Melaleucas, also of Myrtacea
kind, are prominent objects along all the coasts, where they grow
densely on the sandhills, forming &quot;ti-tree&quot; scrub. Eucalyptus
dumosa is a species which grows only 6 to 12 feet high, but with a

straight stem
;
the trees grow so close together that it is difficult

to penetrate the scrub formed by them. Eleven and a half million

acres of the Wimmera district are covered with this &quot; malice scrub,&quot;

as it is called. Recent legislation has made this land easy of acquisi

tion, and the whole of it has been taken up on pastoral leases. Five
hundred thousand acres have recently been taken up as an irriga
tion colony on California!! principles and laid out in 40-acre farms
and orchards. The Lcguminosx are chiefly represented by acacias,
of which the wattle is the commonest. The black wattle is of con
siderable value, its gum being marketable and its bark worth from
5 to 10 a ton for tanning purposes. The golden wattle is a

beautiful tree, whose rich yellow blossoms fill the river-valleys in

early spring with delicious scent. The Casiuirinse or she-oaks are

gloomy trees, of little use, but of frequent occurrence. Heaths, grass-

trees, and magnificent ferns and fern-trees are also notable features

in Victorian forests. But European and subtropical vegetation has

been introduced into the colony to such an extent as to have largely
altered the characters of the flora in many districts.

Fauna. The indigenous animals belong almost wholly to the Jfarsupialia.

Kangaroos are tolerably abundant on the grassy plains, but the

process of settlement is causing their extermination. A smaller

species of almost identical appearance called the wallaby is still

numerous in the forest lands. Kangaroo rats, opossums, wombats,
native bears, bandicoots, and native cats all belong to the same
class. The wombat forms extensive burrows in some districts. The
native bear is a frugivorous little animal, and very harmless.

Bats are numerous, the largest species being the flying fox, very
abundant in some districts. Eagles, hawks, turkeys, pigeons,
ducks, quail, snipe, and plover arc common

;
but the characteristic

denizens of the forest are vast flocks of parrots, parakeets, and

cockatoos, with sulphur-coloured or crimson crests. The laughing
jackass (giant kingfisher) is heard in all the country parts, and

magpies are numerous everywhere. Snakes are numerous ; but
less than one-fourth of the species are venomous, and they are all

very shy. The deaths from snake-bite do not average 2 per annum.
A great change is rapidly taking place in the fauna of the

country, owing to cultivation and acclimatization. Dingoes have

nearly disappeared, and rabbits, which were introduced only a

few years ago, now abound in such numbers as to be a positive
nuisance. Deer are also rapidly becoming numerous. Sparrows
and swallows are as common as in England. The trout, which
has also been acclimatized, is taking full possession of some of the

streams.
Live In 1878 Victoria possessed nearly eleven millions of sheep. Vic-
stock, torian sheep give an exceptionally large yield of wool, and their

fleeces obtain a higher price (on the average 6s. 2d.
)
than any other

grown in Australia. The colony has one and a quarter millions of

cattle, three hundred and eight thousand horses, and about a

quarter of a million of pigs.

Agricul- There were in 1887 about 38,000 farms in the colony, containing
ture. over 2,417,157 acres of land actually cultivated

;
in almost all

farms there is much land that is not actually tilled. Every year,

however, a larger and larger proportion is brought under the plough.
In the year ending March 1887 the crops were as follows : wheat,

12,100,036 bushels; oats, 4,256,079 bushels; barley, 827,852
bushels; potatoes, 170,661 tons; and hay, 483,049 tons. The aver

age produce per acre of wheat crop was 11^ bushels
;
the average per

acre of oats, 23 bushels
;
of barley, 22 bushels

;
of potatoes, 3i tons.

There are 10,300 acres of vineyards, producing 986,041 gallons
of wine, and this industry is fast increasing. The hop plantations
in 1887 yielded 5023 cwts. of hops. The following crops are being
more or less experimented with : arrowroot, beetroot, flax, mangel
wurzcl, mustard, olives, poppies, oranges, and some other fruits.

In the same year there were produced 12,008 cwts. of tobacco.

Almost every fruit is grown more or less, but the banana and

orange cannot be considered commercially successful. Apples,

pears, peaches, grapes, loquats, mulberries, plums, gooseberries,

strawberries, melons, apricots, raspberries, cherries, currants, quinces,
almonds, figs, walnuts, all grow well and are in common use.

Bananas, pine-apples, oranges, and passion fruit are cheap, but
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they come from the northern colonies. Tomatoes are plentiful and

cheap, being easily grown in all parts of the colony.
The central half of Victoria is well supplied with a close network Com-

of railways, whilst several long lines branch out into the less settled inunica-

districts east and west. A line parallel to the coast, joining Mel- tion.

bourne to Bairnsdale, is sufficient for the Gippsland traffic. From
Sale a number of short lines are being constructed for the con
venience of the surrounding district. To the west there is a line

270 miles long joining Melbourne to Portland, giving off short
branches on both sides. Three lines are being steadily pushed
forward to the north-west into the AVimmera district. In 1887
there was a total length of 1880 miles open for traffic. The
average cost of the lines now in operation has been 11,748 per
mile, but all the more recently constructed lines have not ex
ceeded 5000 per mile. The receipts for the year 1886-87 were

2,453,078, and the working expenses 1,427,116. All the lines

are on a uniform gauge of 5 feet 3 inches, and they all belong to

the state, being managed by a special board of three commissioners.
Communication with Sydney, 573 miles distant, is effected by rail

in 19 to 25 hours, and with Adelaide in about 20 hours.
The well -settled parts of the colony are excellently supplied

with macadamized roads, which are constructed and repaired by
shire councils, whose chief function it is to raise revenues, each
from its own district, to support the roads in that district. The
less settled districts have tracks on which riding or driving is ex
cellent after fine weather, but not after much rain.

Victoria has 420 telegraph stations, connected by 4096 miles
of line. Melbourne is connected with every town or borough
in Australia, Tasmania, and New Zealand. It is also joined with

London, the length of line being 13,695 miles. The shortest re

corded time for the transmission of a message along this line is 32
minutes

;
the average time is about three hours. There are about

1300 telephone wires in use in the colony, chiefly in Melbourne.
In 1886 the colony had 1429 post-offices, through which there

passed 38,392,414 letters and post-cards, 17,482,490 newspapers,
and 6,926,525 packets.

Victoria is fully committed to the system of &quot;protection to native Trade,

industry.&quot; In 1886 the value of its manufactures was 13,370,000,
of which over 2,250,000 worth was exported. The number of

establishments was 2770, and the number of hands employed 45,770.
The total value of the exports for 1886 was 11,795,321, the chief

items of which were wool, 5,028,061 ; gold, 4,309,535 ; livestock,

898,000 ; wheat, 408,000 ; flour, 318,000 ; sugar (brought to Vic
toria to be refined), 266,779 ;

tea (brought to Melbourne to be re-

exported), 395,000 ; machinery, 184,135. The imports in 1886
amounted to 18,530,575 in value, of which 8,741,275 were from
the United Kingdom, 6,567,403 from other British colonies, and

3,221,897 from foreign countries, the United States heading the list

with over half a million, chiefly manufactured goods.
In 1886 2307 vessels entered at Victorian ports (chiefly Mel- Shipping,

bourne) and 2324 cleared, the tonnages being 1,848,058 and

1,887,329 respectively. Of the vessels that entered 1684 and of

those that cleared 1721 were colonial, their respective tonnages being
958,833 and 983,295. Of British vessels there entered 407 (648,026

tons) and cleared 382 (661,833 tons). There is no shipbuilding of

importance carried on in Victoria, only 4 small vessels having been
built in 1886, with a total tonnage of 420. But there is a brisk

trade in repairs, there being several good yards, and the Govern
ment possesses at AVilliamstown a graving dock which admits
vessels 500 feet long, the depth of water being 27 feet.

Eleven banks of issue in Victoria had in 1886 notes to the extent Banks,

of 1,399,208 in circulation
;
their deposits bearing interest amounted

to 23,999,791, not bearing interest (current accounts), 7,239,681.

The total liabilities amounted to 33,085,989, the assets to

41,170,989. The average rate of annual dividends is 124. There

are, besides, six banking companies which do not issue notes, and
two distinct systems of savings banks. The ordinary savings banks

had in 1886 15 branches with 111,031 depositors, who owned

2,322,959 of deposits. There were 264 branches of the post-office

savings banks, with 78,328 depositors, owning l;266,957. But

perhaps the most popular institution for the investment of money
among persons of moderate means is the building societies, of which

60 were returned in 1886, with 19, 907 mem hers, holding2,910,792
as deposits. These societies act as banks, and members have their

current accounts with them. The total sums deposited in banks

and building societies in 1888 amounted to forty millions.

Victoria enjoys almost absolute autonomy. The practical govern- Adminis-

ment of the country rests with the parliament, consisting of two tration.

houses. The legislative council contains 42 members elected by
14 electoral provinces. Each member holds his seat for six years,
a third of them retiring every two years but being eligible for re

election. To be eligible for election a candidate must be over thirty

years of age and possessed of freehold property to the extent of

100 per annum. The electoral body consists of all citizens over

twenty-one years of age, either possessing property of the yearly
value of 10 or paying rates on property of not less than 25

annual value. To these are added all graduates of universities and

XXIV. 28
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all members of the learned professions. Members of the legislative,

council receive no payment. They form a sort of court of revision

of the work done in the lower house. The legislative assembly
consists of 86 members elected by 55 electoral districts

; they are

paid at the rate of 300 a year. A general election must take

place every three years. In all other respects it resembles very

closely the British House of Commons. Every man of the full

age of twenty-one years who has taken out his elector s right lias

a vote for the election of a member for the district in which he

resides. All voting is by ballot. The governor is appointed by
the sovereign of the British empire. He has the power of assent

ing to or rejecting bills sent up to him from parliament, except

eight classes, which he is bound to refer to the sovereign, who can

disallow all bills by signifying disapproval of them within two

years of their being passed by the legislature. The governor is

assisted by an executive council consisting of the ministers and ex-

ministers of the crown. The cabinet consists of treasurer, chief

secretary, minister of public instruction, commissioner of trade and

customs, minister of mines, postmaster-general, minister of lands,
minister of public works, minister of agriculture, solicitor-general,

attorney -general, and minister of defence. The civil service of

Victoria is under the control of three commissioners, who are ap
pointed for a term of three years by Government, but are then

wholly independent. Their business is to make all appointments,
determine all promotions, and watch over the administration of the

Civil Service Act. Their existence has effectually abolished the

evils of political patronage.
Finance. During the financial year 1885-86 the total receipts of the colony

from all sources amounted to 6,945,099 and the expenditure to

6,513,539. On 30th June 1887 the public debt amounted to

33,119,164, more than twenty-three millions of which have been
borrowed for the construction of railways.

Educa- Victoria possesses a most efficiently organized system of state

tion. schools, where the education given is free, secular, and compulsory.
The schools number 1826, with 4050 teachers, and 189,637 scholars.

The average attendance is 119,488. The state awards each year
for competition among boys and girls of the state schools eleven

exhibitions of the yearly value of 35 each, tenable for six years,
and two hundred of the value of 10 each for three years. The
successful candidates of the former must go for two years to

a college or grammar school and then enter the university of

Melbourne
;
those of the latter class attend the nearest grammar

school. The Roman Catholic Church supports 130 primary schools

with 18,000 scholars. Secondary education is quite unconnected
with the state and wholly unsupported by it

;
but the churches and

private enterprise provide all that is needed. The Church of Eng
land has large grammar schools in Melbourne and Geelong. The

Presbyterians have colleges in Melbourne, Geelong, and Ballarat,
and a ladies college in Melbourne. The Wesleyans have colleges
for males and females respectively in Melboiirne. The Catholics

have also two institutions. Private grammar schools exist in all

important towns. The university has four faculties arts, law,

engineering, and medicine in which in 1886 the students num
bered respectively 166, 61, 9, and 212. There are 14 professors and
10 lecturers. About one thousand candidates present themselves

every year for matriculation, but only about 160 actually enter
the university each year. A considerable number of ladies have
matriculated and are pursuing their studies in the university. In
1886 the number of persons who graduated was 124 and the total

from the beginning of the university (founded in 1853) has been
1169. The compulsory clause has not been in force more than ten

years, and it has not yet produced its full result in raising the

general standard of education. At present 94 per cent, of the
children between the ages of six and fifteen attend school, but

nearly a fourth of these fail to make up 40 days in the quarter.
Still of persons above fifteen years of age 96 per cent, can read

and 92 per cent, can both read and write. These results would
be even more favourable but for the presence of 13,000 Chinese
in the colony nearly all of whom are returned as illiterate, neither

reading nor writing English.

Popula The population in 1886 was 1,003,043 (531,452 males and 471,591
tioii. females), of whom about one-half were born in the colony and rather

less than a third in the British Isles. The estimated population
at the end of 1887 was 1,035,900. In religion a third are Episco
palians, a fourth Catholics, a sixth Presbyterians, and an eighth
Wesleyans.
There are now only about 780 of the aborigines left; but they

never were numerous. When white men first settled in the colony,
there probably were not 15,000 ;

some estimates place them as low
as 5000. Those who now remain live on stations maintained by
the Government. They are allowed great freedom, with plenty of

land to roam over, but each station is under the paternal care of

a superintendent. Nevertheless they are steadily diminishing in

numbers.

History. The eastern shore of Victoria was first explored by Surgeon Bass,

who in January 1798 rounded Cape Howe from Sydney in a whale-

boat. The western half was first examined in 1800-1 by Lieutenant

Grant, when lie discovered Port Phillip. In 1802 Flinders in charge
of a British exploring expedition and Baudin at the head of one
sent out by Napoleon did exploring work in the same waters.
The colony was at first known as Port Phillip, settlement being

confined to the shores of that inlet. The earliest attempt to

colonize this part of Australia was made in 1803, when Collins
was sent out with a number of convicts and landed on the sandy
peninsula to the east of the entrance to the bay. But, water being
scarce, he went across to Tasmania. In 1835 John Bateman and
John Pascoe Fawkner brought over from Tasmania rival pastoral
companies. Previous to this the brothers Henty had formed a

whaling station at Portland, and had resided there for two years.

But, as this was a purely private enterprise, and not publicly
known, the founding of the colony is rightly ascribed to Batemaii
and Fawkner. Before a year had passed about 200 persons had
followed in their wake. At the end of 1839 there were 3000 persons
on the banks of the Yarra ; in 1841 these had increased to 11,000.
In 1842 the small community began to agitate for separation from
New South Wales, and in 1851, when its desires were realized, it

numbered 97,000 persons. In this same year (1851) some of the
Australian colonies received constitutions which rendered them
self-governing, and among these the new colony of Victoria at

tained to the dignity of representative institutions. It was also in

this year that the discovery of gold totally altered the character
and prospects of Victoria. The discovery was first made in New
South Wales in February 1851 by Edward Hargraves ;

but a month
or two elapsed before it became generally known. So great was the
exodus to New South Wales that a committee of leading Melbourne
citizens offered a reward for the first discovery of gold in Victoria.

Numerous parties scoured the colony, with the result of finding
gold at Clunes. Six weeks later the wonderful field of Ballarat

was discovered, and attention was drawn to Victoria as a gold-

producing country. In 1852 there were 70,000 arrivals in the

colony, nearly all men. In 1853 there were 54,000, in 1854 there
were 90,000, and so on, the population in 1861 being six times that
of 1851. In 1854 the severity with which the licence-fee of thirty

shillings a month was exacted from miners, whether successful or

not, led to a serious riot. A number of the ringleaders were

brought to trial, but the juries acquitted them. In 1860 the ill-

fated expedition of Burke and Wills left Melbourne on its bold
dash across the continent. In 1863 the colony was thrown into

much excitement over a constitutional struggle generally known
as the &quot;deadlock.&quot; The democratic party wished to introduce
the fiscal system of protection to native industry, but, after the
bill had passed the lower house, the upper rejected it. It was then
tacked to an Appro] iriation Bill, which the upper house resolutely
refused to pass. For a year all supplies were stopped, and the
business of the colony was carried on without funds. In 1866 a

compromise was effected
;
but then the struggle commenced anew.

The English Government recalled the governor, Sir Charles Dar

ling, for siding with the democracy ;
the lower house, thinking

him ill-used, placed on the estimates a grant of 20,000 for Lady
Darling, which the upper house threw out. In 1868 Sir Charles
received a lucrative position elsewhere, with 5000 from the colony
as arrears of salary. The later history of the colony tells only of

quiet, orderly, and unbroken prosperity. (A. SU.)

VICTORIA, capital of British Columbia and the princi

pal town of Vancouver Island, in the south-east corner of

which it is finely situated (48 25 20&quot; N. lat., 123 22 24&quot;

W. long.), on a small arm of the sea, its harbour, however,

only admitting vessels drawing 18 feet. The city has some
fine streets, handsome villas and public buildings, Govern
ment offices, and churches. There are several schools, public
and private, a free library, a theatre, a mechanics institute,

and a public park. The water supply is good. The town,
which is connected by cable with the mainland, is a favour

ite holiday resort for the Columbians. Till 1858 Victoria

was a post of the Hudson Bay Company. The city was

incorporated in 1862; and, according to the census of

1886, the population was 14,000, including Chinese and

Indians, spread over an area of 4 square miles.

VICTORIA, a city of Brazil, capital of the province of

Espirito Santo, 270 miles north-east from Rio de Janeiro,
in 20 18 S. lat. and 40 20 W. long. Victoria, which has

a white, Negro, and coloured population (1880) of 12,500,
stands on the west side of an island at the head of the Bay
of Espirito Santo, the entrance of which is defended by five

forts, and also rendered difficult of access by several other

islets and reefs rising little above high-water mark. The
town is regularly laid out and well-built, with some good
streets, two or three fine churches, a substantial governor s
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residence, and a few other conspicuous buildings. The

surrounding district grows much rice, sugar, and manioc,
which with other produce are here shipped, chiefly for the

neighbouring coast towns.

Victoria, originally Espirito Santo, is one of the oldest Portuguese
settlements on the Brazilian coast, having been founded in 1535 by
Vasco Fernando Continho at a little distance from its present site,

on the south side and nearer to the entrance of the bay. It took

the name of Victoria in 1558 to commemorate the crushing defeat

inflicted by Fernando de Sa on the allied Indian tribes of the

Aimores, Tapininguins, and Goitacazes in that year. The original
site is still occupied by a group of houses and buildings commonly
known as the Villa Velha or

&quot; Old Town,&quot; which is separated from
A ictoria by the Rio Santa Maria flowing to the south-west corner

of the bay.

VIDA, MARCO GIROLAMO (c. 1489-1566), one of the

most eminent Latin poets and scholars of the age of Leo

X., was born at Cremona shortly before the year 1490.

He received the name of Marcantonio in baptism, but

changed this to Marco Girolamo when he entered the order

of the Canonici Regolari Lateranensi. During his early
manhood he acquired considerable fame by the composition
of two didactic poems in the Latin tongue, on the Game

of Chess and on the Silkworm. This reputation induced

him to seek the papal court in Rome, which was rapidly

becoming the headquarters of polite learning, the place
where students might expect advancement through their

literary talents. Vida reached Rome in the last years of

the pontificate of Julius II. Leo X., on succeeding to the

papal chair (1513), treated him with marked favour, be

stowed on him the priory of St Sylvester at Frascati, and
bade him compose a heroic Latin poem on the life of Christ.

Such was the origin of the Christiad, Vida s most cele

brated, if not his best, performance. It did not, however,
see the light in Leo s lifetime. Between the years 1520
and 1527 Vida produced the second of his masterpieces
in Latin hexameters, a didactic poem on the Art of Poetry.
Clement VII. raised him to the rank of apostolic proto-

notary, and in 1532 conferred on him the bishopric of Alba.

It is probable that he took up his residence in this town
soon after the death of Clement

;
and here he spent the

greater portion of his remaining years. Vida attended the

council of Trent, where he enjoyed the society of Cardinals

Cervini, Pole, and Del Monte, together with his friend the

poet Flaminio. A record of their conversations may be

.studied in Vida s Latin dialogue De Republica. Among
his other writings should be mentioned three eloquent ora

tions in defence of Cremona against Pavia, composed upon
the occasion of some dispute as to precedency between

those two cities. Vida died at Alba on 27th September
1566.
Vida s fame rests almost wholly on his Latin poems. These are

more remarkable for their purity and grace of style than for quali
ties of imagination or powerful thinking. His contemporaries
were of opinion that Vida approached more nearly to the ancients

in majesty and gravity of diction than his rivals. Indeed, the

Poetica can still be read with both pleasure and instruction.

Though we miss the poetic glow of Poliziano s and Pontano s Latin

compositions, and the exquisite workmanship of Flaminio a lyrics,
there is in Vida so facile a command of the Latin language and metre
that we might fancy ourselves listening to a writer of the Augustan
age. The following lines will give a fair notion of his powers :

Dii Roinae indigetes, Trqjae tuque auctor, Apollo,
Undo genus nostrum cceli se tollit ad astra,
Ilanc saltern auferri tandem prohibete Latinis :

Artibu.s emtneat semper studiisque Minerva;

Italia, et gentes doceat pulchen ima Roma ;

Quandoquidem armorum penitus fortuna recessit,
Tanta Italos inter crevit discordia reges ;

Ipsi nos inter ssevos destringinms enses,
Nee patriam pudet externis aperire tyrannis.

This pious prayer was not granted in the age which followed the

council of Trent.

Vida s poems were collected and printed at Oxford in 1722, and an enlarged
edition appeared in 1*31. For an account of his works, see Symonds s Renais
sance in Italy, vol. ii.

VIEN, JOSEPH MARIE (1716-1809), French painter, was
not only the master but the forerunner of David, and the

author of the classic movement which, inaugurated under
Louis XVI., ran itself out under the first empire. He
was born at Montpellier, 18th June 1716. Protected by
Comte de Caylus, he entered at an early age the studio

of Natoire, and obtained the great prize in 1745. He
used his time at Rome in applying to the study of nature
and the development of his own powers all that he gleaned
from the masterpieces around him

;
but his tendencies

were so foreign to the reigning taste that on his return to

Paris he owed his admission to the academy for his picture
Daedalus and Icarus (Louvre) solely to the indignant pro
tests of Boucher. When in 1776, at the height of his

established reputation, he became director of the school of

France at Rome, he took David with him amongst his

pupils. After his return, five years later, his fortunes

were wrecked by the Revolution
;
but he undauntedly set

to work, and at the age of eighty (1796) carried off the

prize in an open Government competition. Bonaparte
acknowledged his merit by making him a senator. He
died at Paris on 27th March 1809, leaving behind him
several brilliant pupils, amongst whom were Vincent,

Regnault, Suvee, Menageot, Taillasson, and others of high
merit

;
nor should the name of his wife, Marie Therese

Reboul (1728-1805), herself a member of the academy, be

omitted from this list. Their son, Marie Joseph, born in

1761, also distinguished himself as a painter.

VIENNA (Germ. Wien), the capital and largest city
of the Austrian-Hungarian empire, is situated on the right
bank of the Danube, in 48 13 N. lat. and 16 23 E.

long., at a height of about 550 feet above the level of the

sea. It lies at the base of the last outlying spurs of the

eastern Alps (the Wiener Wald), at the beginning of a

plain which stretches eastwards to the Carpathians. The
main channel of the Danube passes to the north of Vienna;
but an arm of the river, the Danube Canal, passes through
the city, dividing it into two unequal parts. Into this

arm, on the east side of Vienna, flows the dirty and gener

ally insignificant stream called the Wien, which gives its

name to the city.
1 Vienna is the principal residence of

the emperor, the see of an archbishop, the seat of the im

perial and Cisleithan (Austrian) ministries, the meeting-

place of the Austrian diet, and also the meeting-place,

alternately with Buda-Pesth, of the delegations (compare

AUSTRIA). Vienna is now officially divided into the fol

lowing ten municipal districts, the inner town (Innere

Stadt) or old city of Vienna, Leopoldstadt, Landstrasse,

Wieden, Margarethen, Mariahilf, Neubau, Josefstadt, Alser-

grund, and Favoriten. The inner town, which lies almost

exactly in the centre of the others, is, unlike the older

parts of most European towns, still the most aristocratic

quarter, containing the palaces of the emperor and of

many of the nobility, the Government offices, many of the

embassies and legations, the opera house, and the principal

hotels. Leopoldstadt, which is the only district on the

left bank of the Danube Canal, is the chief commercial

quarter, and is inhabited to a great extent by Jews.

Mariahilf, Neubau, and Margarethen are the chief seats of

manufacturing industry. Landstrasse may be described

as the district of officialism
;
there too are the British and

German embassies. Alsergrund, with the enormous general

hospital, the military hospital, and the municipal asylum
for the insane, is the medical quarter. The inner city, or

Vienna proper, was formerly separated from the other dis

tricts by a circle of fortifications, consisting of a rampart,

fosse, and glacis. These, however, were removed in 1858-

1860, and the place of the glacis has been taken by a hand

some boulevard (Ring-Strasse), 2 miles in length and

about 150 feet in average width. A series of external

1 Some authorities connect the name of Vienna with Vindobona

(see p. 222 below).
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works, consisting of a rampart and fosse, were constructed

in 1704 to surround the whole city at that time, including
its suburbs; and these are still maintained as the boundary-
line for the city imposts, and separate the above-named
districts from the as yet unincorporated suburbs. This

second girdle of fortifications is known as the Lines

(Linien), and a second wide boulevard (Giirtel-Strasse)
follows their course round the city.

Near the centre of the inner city, most of the streets in

which are narrow and irregular, is the cathedral of St

Stephen, the most important mediaeval building in Vienna,

dating in its present form mainly from the 14th and 15th

centuries, but incorporating a few fragments of the original

12th-century edifice. Among its most striking features

are the fine and lofty tower (450 feet), rebuilt in 1860-64
;

the extensive catacombs, in which the emperors were for

merly interred
;
the sarcophagus (1513) of Frederick III.

;

the tomb of Prince Eugene of Savoy ; thirty-eight marble

altars
;
and the fine groined ceiling. A little to the

south-west of the cathedral is the Hofburg, or imperial

palace, a huge complex of buildings of various epochs and

in various styles, enclosing several courtyards. The oldest

part of the present edifice dates from the 13th century,
and extensive additions are now being made according to

Plan of the city of Vienna.

the plans of the architect Fischer von Erlach (1656-1723).
In addition to private rooms and state apartments, the

Hofburg contains a library of 400,000 volumes and 20,000
MSS.

;
the imperial treasury, a storehouse of objects of

the greatest historical interest and intrinsic value
;

a

cabinet of coins and antiquities ;
and other important col

lections. In the old town are the two largest of the Hofe,
extensive blocks of buildings belonging to the great abbeys
of Austria, which are common throughout Vienna. These
are the Schottenhof (once belonging to the

&quot;Scoti,&quot;
or

Irish Benedictines) and the Molkerhof, adjoining the open
space called the Freiung, each forming a little town of itself.

As in most Continental towns, the custom of living in flats

is prevalent in Vienna, where few except the richer nobles

occupy an entire house. Of late the so-called
&quot;

Zins-

palaste
&quot;

(&quot;tenement palaces&quot;) have been built on a large
and magnificent scale, often profusely adorned without and
within with painting and sculpture. Some of the finest of

these, a characteristic feature of Vienna architecture, are

also to be seen in the old town. Other notable buildings
within the line of the old fortifications are the Gothic

Augustine church, containing a fine monument by Canova;
the Capuchin church, with the burial vault of the Haps-
burgs ;

the church of Maria-Stiegen, an interesting Gothic

building of the 14th century; the handsome Greek church,

by Hansen
;
and the old rathhaus. At the corner of the

Graben is the &quot;Stock im
Eisen,&quot; the stump of a tree,

said to be the last survivor of a holy grove round which
the original settlement of Vindomina sprang up (see p. 222

below). It is full of nails driven into it by travelling

journeymen.
In the number of its large and handsome modern build

ings Vienna can hold its own with any European capital.
Most of these are found in or adjoining the Ring-Strasse,
which certainly ranks as one of the most imposing achieve

ments of recent street architecture. Opposite the Hof-
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burg, the main body of which is separated from the Ring-
Strasse by the Hofgarten and Volksgarten, rise the hand

some monument of the empress Maria Theresa and the

imperial museums of art and natural history, two extensive

Renaissance edifices with domes, matching each other in

every particular and grouping finely with the new part of

the palace. Hans Makart s painted dome in the natural

history museum is the largest pictorial canvas in the world.

Adjoining the museums to the west is the palace of justice

(1881), and this is closely followed by the houses of parlia

ment (1883), in which the Grecian style has been success

fully adapted to modern requirements. Beyond the houses

of parliament stands the new rathhaus, an immense and

lavishly-decorated Gothic building, erected in 1873-83.

It was designed by Friedrich Schmidt, who may be de

scribed as the chief exponent of the modern Gothic tend

ency, as Hansen and Semper, the creators respectively of

the parliament house and the museums, are the leaders of

the Classical and Renaissance styles which are so strongly

represented in Viennese architecture. The central tower

and the tapering steeple of the rathhaus are surmounted

by a colossal bronze figure of a knight. Opposite the rath

haus, on the inner side of the Ring, is the new court

theatre, another specimen of Semper s Renaissance work.

To the north stands the new building of the university, a

Renaissance structure by Ferstel, rivalling the rathhaus in

extent. Near the university, and separated from the Ring
by a garden, stands the votive church in Alsergrund,
erected to commemorate the emperor s escape from assas

sination in 1853, one of the most elaborate and successful

of modern Gothic churches, in which the efforts of the

architect (Ferstel} are supported by a profusion of sculp
ture and stained glass windows. The other important

buildings of the Ring-Strasse include the magnificent

opera house, the sumptuous interior of which vies with

that of Paris, the Academy of Art, the industrial museum,
and the exchange. On the north side the Ring-Strasse

gives place to the spacious Franz Joseph s quay, flanking
the Danube Canal. The municipal districts outside the

Ring also contain numerous handsome modern buildings.

Among the churches may be instanced those of Wieden

(St Carlo Borromeo) and Lerchenfeld, the former an 18th-

century imitation of St Peter s at Rome, the latter a plain
but graceful building in an early mediaeval Italian style.

The secular buildings include several large barracks and

hospitals, various institutions connected with the univer

sity, the arsenal (with a collection of weapons), the Belve

dere (see below), and the polytechnic institute, market-

halls, &c. In the outlying districts are numerous villas of

great taste and elegance.
Vienna is the intellectual as well as the material capital

of Austria, emphatically so in regard to the German part
of the empire. Its university, established in 1365, is now
attended by nearly 6000 students, and the medical faculty

enjoys a world -wide reputation. Besides an adequate

supply of elementary and secondary schools, the other

educational institutions include a large polytechnic, an

agricultural academy, a military school, Roman Catholic

and Protestant theological seminaries, a conservatorium of

music, a training school for aspirants to a diplomatic career,

a commercial college, and numerous technical and special

schools. Its scientific institutions are headed by the

Academy of Science. The Academy of Art was founded

in 1707. Few European capitals possess more valuable

art collections than Vienna. The picture gallery in the

Belvedere Palace, formerly the residence of Prince Eugene,
is unsurpassed for its specimens of Rubens, Diirer, and the

Venetian masters. The Lower Belvedere, at the other end

of the garden, contains the famous Ambras collection of

armour, curiosities, and antiquities. The private picture

galleries of Prince Liechtenstein, Count Harrach, and
Count Czernin are of great extent and importance ;

and
the collection of drawings and engravings known as the

&quot;Albertina,&quot; in the palace of the archduke Albert, is

familiar to all connoisseurs. The collections of the various

museums, &c., which are not unworthy of the handsome

buildings in which they are exhibited, and the extensive

military collections of the arsenal must also be mentioned.
In 1880 the population of Vienna proper, i.e., the ten

municipal districts, amounted to 705,402, a number which

gave it the fourth place among the cities of Europe. . In

cluding the suburbs, the total population rose to 1,082,812.
The above figures are exclusive of the garrison of 20,700
men. The overwhelming majority of the inhabitants are

Roman Catholics; the Jews number about 75,000, and
the Protestants 26,500.

Owing to the peculiarities of its situation, the population of

Vienna is of a very cosmopolitan and heterogeneous character. The
German element is, of course, largely in the ascendant ; but there

are also large numbers of Czechs, Hungarians, and Slavs. As a

general rule the Viennese are gay, pleasure-loving, and genial, and

they possess a bonhomie which differentiates them markedly from
the inhabitants of the other great German capital. The Viennese
women are often distinguished by beauty and elegance ;

and dress

ing as a fine art is cultivated here with almost as great success as

in Paris. As a rule the Viennese are passionately fond of dancing ;

and the city of Strauss, Lanner, and Gungl provides the civilized

terpsichorean world with waltzes and polkas. Opera, especially in

its lighter form, flourishes, and the actors of Vienna maintain
with success a traditional reputation of no mean order. The above

description must not lie understood to convey a negation of more
solid qualities, especially industry, frugality, and sobriety. Its

chief place in the history of art Vienna owes to its musicians, among
whom are counted Haydn, Mozart, Beethoven, and Schubert. The
Viennese school of painting is of modern origin ;

but some of its

members, for instance, Hans Makart, have acquired a European
reputation.
The Prater, a vast expanse (2000 acres) of wood and park on the

east side of the city, between the Danube and the Danube Canal,
is greatly frequented
by all classes

;
and

here all phases of

Viennese life may be

studied, from the

fashionable corso in

the Haupt-Allee in

Maydown to the bois

terous and Derby-
day-like jollity of a

Sunday in the &quot;Wiir-

stel Prater or people s

Prater. The great
exhibition of 1873
was held in this

park, and several of

its buildings, in

cluding the large

rotunda, have been
left standing. Small
er parks are the Hof

garten, the Volks-
Environ.s of Vienna.

garten, and the Town Park, all adjoining the Ring-Strasse. The
environs of the city of Vienna contain many points of beauty and
interest. Among the most popular resorts are the parks and

gardens belonging to the imperial chateaux of Sehonbrunn and

Laxenburg.
The position of the city on the chief European waterway running

from west to east early marked out Vienna as one of the great com
mercial emporia of eastern Europe. The valley of the March, which

river here joins the Danube, forms the natural line of communica
tion with the Oder and the Vistula. But the Austrian Government
and the corporation of Vienna, by failing to keep the Danube in a

proper state for navigation, have let slip the opportunity of making
the city the great Danubian metropolis which its geographical

position entitles it to be. An extensive trade is nevertheless carried

on from Vienna in grain, partly as a direct importation from Hun

gary and partly in transit between Russia and southern Germany.
Other important articles are wine, cattle, colonial wares, and manu
factured goods of the most varied description. Though not conspicu
ous among cities of its own rank as an industrial centre, Vienna

nevertheless carries on a considerable number of manufactures ;
and

some of its products, such as its bent-wood furniture and meer

schaum pipes, are exported to all parts of Europe. In the number
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and variety of its leather and other fancy goods it rivals Paris ;

and among manufactures of a more solid character may be instanced

machinery, ironwares, carriages, cotton and silk goods, &c. The
beer of Vienna is also famous. The municipal government of

Vienna is entrusted to a gemeinderath of 120 elected members,
with an executive and police magistracy. The annual income of

this body amounts to about one and a half millions sterling. In
the national parliament the city is represented by 10 members.
The climate of Vienna is changeable, and rapid falls of tempera
ture are not uncommon. The range between January and June is

about 40 Fahr. Violent storms often occur in spring and autumn
;

and the heat of summer is accompanied by a plague of dust.

Good water is brought by an aqueduct from the Schneeberg, 50
miles to the south-west. The annual death-rate is about twenty-
six per thousand.

History. For several centuries Vienna filled an important role

as the most advanced bulwark of Western civilization and Christian

ity against the Turks, for during the whole of the Middle Ages
Hungary practically retained its Asiatic character. The story of
Vienna begins in the earliest years of the Christian era, with the
seizure of the Celtic settlement of Vimlomina by the Romans, who
changed its name to Vindobona, and established a fortified camp
here to command the Danube and protect the northern frontier of

the empire. The fortress grew in importance, and was afterwards
made a municipium ;

and here Marcus Aurelius died in 180. On
the decline of the Roman empire Vindobona became the prey of

successive barbarian invaders. Attila and his Huns were among
the temporary occupants of the place (5th century), and in the

following century it came into the possession of the Avars, after

which its name disappears from history until towards the close of
the 8th century, when Charlemagne expelled the Avars and made
the district between the Enns and the Wiener Wald the boundary
of his empire. In the time of Otho II. (976) this &quot;East Mark&quot;

(Ostmark, Oesterreich, Austria) was granted in fief to the Baben-

bergers, and in the reign of Frederick Barbarossa (1156) it was ad
vanced to the rank of a duchy. There is no certain record that the
site of Vindobona was occupied at the time of the formation, of the

Ostmark, though many considerations make it probable. It is not

likely that the Avars, living in their
&quot;ring&quot; encampments, de

stroyed the Roman municipium ;
and Bees, the Hungarian name

for Vienna to this day, is susceptible of a Slavonic interpretation
only, and would seem to indicate that the site had been occupied
in Slavonic times. The frequent mention of &quot;Wiene&quot; in the oldest

extant version of the Nibclungenlied points in the same direction.

Passing over a doubtful mention of &quot;Vwienni&quot; in the annals of

1030, we find the &quot;

civitas
&quot;

of Vienna mentioned in a document of

1130, and in 1156 it became the capital and residence of Duke Hem-
rich Jasomirgott. In 1237 Vienna received a charter of freedom
from Frederick II., confirmed in 1247. In the time of the crusades
Vienna increased so rapidly, in consequence of the traffic that
flowed through it, that in the days of Ottocar II. of Bohemia
(1251-76), the successor of the Babenbergers, it had attained the
dimensions of the present inner town. A new era of power and

splendour begins in 1276, when it became the capital of the Haps-
burg dynasty, after the defeat of Ottocar by Rudolph of Hapsburg.
From this time on it has shared the fortunes of the house of Austria.
In 1477 Vienna was besieged unsuccessfully by the Hungarians,
and in 1485 it was taken by Matthew Corvinus. Of more import
ance were the two sieges by the Turks (1529 and 1683), when the

city was saved on the first occasion by the gallant defence of
Nicholas von Salm, and on the second by Riidiger von Starhem-

berg, who held out until the arrival of the Poles and Germans under
John Sobieski of Poland. The suburbs, however, were destroyed
on both occasions. In 1805, and again in 1809, Vienna was for a

short time occupied by the French. In 1814-15 it was the meeting-
place of the congress which settled the political affairs of Europe
after the overthrow of Napoleon. In 1848 the city was for a time
in the hands of the revolutionary party ;

but it was bombarded by
the imperial forces and compelled to surrender on 30th October of

the same year. Vienna was not occupied by the Prussians in the
war of 1 866, but the invaders inarched to within sight of its towers.

Since then the most important event in its history has been the

exhibition of 1873.

See Weiss, Cesch. der Shalt Wien (2 vols., 2&amp;lt;1 ert., 1882-83), containing an ample
bibliography ; Oesterreich in Wort und Jiild, &c., Krste Abth.

(18St&amp;gt;) ; Weiss,
Tojwgraphie der Stadt Wien (1S7C) ;

Victor Tissot, Vienne et la Vie Viennoise

(Paris, 1878). (J. F. M.)

VIENNE, a department of France, formed in 1790 out

of Poitou (four-fifths of its present area), Touraine (one-

seventh), and Berry, lies between 46 3 and 47 10 N. lat.

and 6 W. and 1 12 E. long., and is bounded by Deux-
Sevres on the W., Charente on the S., Haute-Vienne on the

S.E., Indre on the E., Indre-et-Loire on the N.E. and

N., and Maine-et-Loire on the N.W. The river Vienne,
which gives its name to the department, with its tributaries

the Creuse (subtributary the Gartempe) on the east and
the Clain on the west, flows from south to north. The

general slope of the department is in the same direction,
the highest point (764 feet) being in the south-east and
the lowest (115 feet) at the junction of the Vienne and
the Creuse. In the south the Charente, on the north

west the Dive, and in the west some streams belonging to

the basin of the Sevre-Niortaise drain small portions of

the department. The average temperature is 54 Fahr.

The prevailing winds are from the south-west and west.

The annual rainfall is 23 inches.

Of the total area of 1,722,478 acres arable land occupies 1,119,675,

grass 76,899, vines 90,750, woods 193,322, and heath, pasture,
and uncultivated land 146,971. In 1881 the live stock included

22,637 horses, 7176 mules, 9679 asses, 63,052 cattle, 155,212 sheep
of native and 47,970 of improved breed, 66,655 pigs, and 21,744

goats. There were also 11,047 beehives (32^ tons of honey and as

much of wax). The crops in 1884 were wheat 4,557,146 bushels,
meslin 245,641, rye 291,673, barley 1,063,647, oats 4,295,742,
buckwheat 27,813, maize 51,529, potatoes 3,455,220, beetroot 54,941

tons, colza seed 668 tons, hemp 323 tons, flax 3J tons, hay 108,955

tons, clover 54,862, lucerne 98,282, sainfoin 53,350, other fodder

10,079 tons, wine 20,288,952 gallons (average for last ten years
21,384,880 gallons). Oak, ash, alder, and birch are the principal
forest trees, and among the fruit-trees are the chestnut, walnut,
and almond. Iron and manganese occur, and there are numerous

quarries of building and lithographic stones, lime, limestone, mill

stones, marl, and a sort of pebbles which are cut into &quot;Chatel

lerault diamonds.&quot; There are sulphur and iron mineral springs.
The most important industrial establishments are the national arms

manufactory and- the cutlery works at Chatellerault ; in other parts
of the department are forges, blast furnaces, wool-spinning mills

(580 spindles), hemp-spinning mills (4000 spindles, of which only
1500 are in use, and 28 looms), manufactories of serges and coarse

cloth, vinegar, candles, leather, tiles, and pottery, paper-works,
breweries, distilleries, rope-yards, lime-kilns, and numerous plaster
and flour mills. Corn, wine, brandy, vegetables, fruit, chestnuts,

fodder, cattle, cutlery, and dressed hides are exported ;
butcher s

meat, colonial produce, and coals are imported. The department
has 233 miles of railway, 239 of national and 8704 of other roads,
and 32 of waterway (the Vienne from Chatellerault, the Dive below

Moncontour, and some miles of the Creuse being navigable). The

population in 1881 was 340,295 and in 1886 342,785, an increase

of.^01,795 since 1801. Vienne forms part of the diocese of Poitiers,
has its court of appeal and academy at Poitiers, and belongs to the

Tours army corps district. The chef-lieu is Poitiers (population
34,628 in 1886), and the department is divided for purposes of ad
ministration into 5 arrondissements (Poitiers ; Chatellerault, popu
lation of town 14,498 in 1886; Civray, 2464; Loudun, 4041;
Montmorillon, 4155), 31 cantons, and 300 communes.

VIENNE, a town of France, chef-lieu of an arrondisse-

ment in the department of Isere, historically and in

dustrially the first, and by population the second, city of

Dauphine, is situated on the left bank of the Rhone, at

the point where it is joined by the Gere, 19 miles S. of

Lyons by the railway to Marseilles. On the north, east,

and south the town is sheltered by low hills. Its site is

an immense mass of ancient debris, which is constantly

yielding interesting antiquities. Along the Gere are traces

of the ramparts of the old Roman city ;
on Fort Pipet, to

the east of the town, are the remains of a theatre and
citadel and some vestiges of a pantheon and an amphi
theatre

;
and in the interior of the town are two arches of

a theatre and the balustrade of a magnificent staircase.

The ancient aqueducts, restored in 1822, still convey the

waters of the Gere from a distance of 4 or 5 miles
;
and

there are several pieces of Roman road to be seen in the

neighbourhood. The Plan de 1 Aiguille, a truncated quad
rangular pyramid 55 feet high, resting on a portico with

four arches, used to be pointed out as the tomb of Pontius

Pilate (who, according to tradition, died here), but it is now

recognized as having been part of the spina of a large

circus, the outlines of which have been traced. The

temple of Augustus and Livia, a rectangular building of

the Corinthian order, was rebuilt at the end of the 2d

century, and in the 5th century was converted into a

church. The &quot;

festival of reason
&quot; was celebrated in it at
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the Revolution
;
and it has only lately been restored, and

the houses built against it cleared away. The museum in

the town-hall is very rich in antiquities. The cathedral

of St Maurice, exhibiting the finest Gothic architecture in

Dauphine, was begun at the end of the 12th century in

the Transitional Burgundian style, on the ruins of a church
which had been finished in 1107, and it was consecrated

by Pope Innocent IV. in 1251. There is neither apse nor

transept, and the building (315 feet long, 118 wide, and
89 high) is a singular mixture of the Romanesque and
Gothic styles. The best part is the facade, finished in

1533, which rises majestically from a terrace overhanging
the Rhone. Parts of the church of St Andre-le-Bas, which
was used as a chapel by the dukes of Burgundy, are as

old as the 9th century, and most of it was built in 1152.

The church of St Peter, at present (1888) undergoing re

storation, is one of the oldest in France, dating from the

6th century ;
the porch is in the most primitive Roman

esque style ;
and the side walls, decorated with two rows

of arches resting on marble columns (9th century), are

unique in France. The steeple belongs to the 12th cen

tury, and the vaults wrere rebuilt by Soufflot in the 18th

century. Among the many tombs is that of St Mamert.
In the square fronting the town-hall is a statue of Ponsard
the dramatist, who wras born at Vienne. The Gere sup
plies the motive power to numerous factories. About one
million yards of cloth are annually produced, and from
8000 to 9000 hides are dressed. The other industrial

establishments include a paper-mill, an iron and copper
foundry (400 men), iron-works, foundries, lapidaries

workshops, glass-works, brick-works, and calcining and re

fining furnaces in connexion with the lead and zinc mines
in the neighbourhood. Grain is an important article of

commerce. A suspension bridge connects Vienne with the

right bank of the Rhone, where the village of St Colombe

occupies part of the site of the ancient town. Near St

Romain-en-Gal is a tower built by Philip of Valois to

defend the right, or French, bank, as distinguished from
the left, which belonged to the empire. The population
in 1881 was 22,740 (commune 26,060), and in 1886

23,011 (commune 25,480).
Vienne was originally the capital of the Allobroges, and was

embellished and fortified by Julius Qesar, who made it a colony.
Tiberius granted the citizens the jus Italicum, The ramparts,
pierced by five gates, enclosed a lower, middle, and upper town.
Vienne was the residence of a praetor, had a senate, consuls, and
a garrison of five legions, and was the seat of a celebrated school.

A bridge of five arches connected it with the new town on the

right bank. Postumus (see vol. xx. p. 776) was proclaimed
C;esar here in 259, and Vienne became the capital of a provincial

empire, which under himself and his successors, Victorinus and
Tetricus, lasted fourteen years. Christianity was introduced by St
Crescens in the 2d century, and St Lupiciu is named as the first

archbishop. The archbishops of Vienne all through the Middle

Ages disputed the title of primate of Gaul with those of Lyons.
Vienne was conquered by the Burgundians in 438, and sacked by
the Lombards in 558 and by the Saracens in 737. It was one of
the residences of Boso, king of Burgundy and Provence (879), who
died and was buried here. After the fall of the second kingdom of

Burgundy, Vienne became the chef-lieu of a county, for which the

nobility and clergy disputed, and which was finally seized by the
counts of Albon. In 1349 Humbert II. ceded Vienne with all

Dauphine to France. The town was sacked in 1502 by Baron des

Adrets, was clnimed by both Roman Catholics and Protestants, but
declared for the League in 1590, and was compelled to surrender
to the duke of Montmorency, who destroyed the citadel and ram
parts. The archbishopric was suppressed in 1790. Vienne was
the birthplace of St Julian (3d century); and pope Calixtus II.

(Guy of Burgundy ;
ob. 1124) was one of its archbishops.

VIEXXE, HAUTE-, a department of France, formed in

1790 out of Limousin (three-fifths), La Marche (one-fourth),

Poitou, and Berry, and formerly known as Haut-Limousin,
lies between 45 26 and 46 23 X. lat. and 38 and 1

54 E. long., and is bounded by the Indre on the N., Creuse
on the E., Correze on the S.E., Dordogne on the S.W.,

Charente on the W., and Vienne on the X.W. Haute-
Vienne belongs to the central plateau of France, and drains

partly to the Loire and partly to the Garonne. The
highest point (2549 feet) is in the extreme south-east, and

belongs to the treeless but well-watered plateau of Mille-

vaches, formed of granite, gneiss, and mica. To the north
west of the Millevaches are the Ambazac (2300 feet) and
Blond (1690 feet) Hills, both separating the valley of the

Vienne from that of the Gartempe, a tributary of the
Creuse. The Vienne traverses the department from east

to west, passing Eymoutiers, St Leonard, Limoges, and
St Junien, and receiving on the right the Maude and the
Taurion. The Isle, which flows into the Dordogne, with
its tributaries the Auvezere and the Dronne, and the Tar-
doire and the Bandiat, tributaries of the Charente, all rise

in the south of the department. The altitude and inland

position of Haute-Vienne, its geological character, and the
northern exposure of its valleys make the winters long
and severe

;
but the climate is milder in the west and

north-west. The annual rainfall at Limoges is 36 inches.
Of the total area of 1,360,000 acres 439,215 are cultivated, 4263

are occupied by vineyards, 75,333 by chestnut trees, and 163,135
by dry underwood. The crops in 1884 were wheat 1,242,271
bushels, meslin 34,298, rye 2,482,557, barley 13,300, oats 318,026,
buckwheat 1,529,368, maize 65,579, potatoes 6,710,723, beetroot

189,000 tons, colza seed 1845 tons, hemp seed 1921, hemp 1200,
linseed 93, flax 46, hay 387,192, clover 31,527, lucerne 3153, wine
111,430 gallons (average for preceding ten years 141,020 gallons).
The live stock included 8371 horses of a shapely and powerful breed,
684 mules, 4975 asses, 146,131 cattle, 507,443 sheep of native and
43,593 of improved breed, 104,263 pigs, and 9642 goats. There
were 36,601 beehives (104^ tons of honey and 34^ tons of wax).
The department is on the whole unproductive. The chestnut is

here characteristic, as the apple in Normandy, and with the potato
and turnip it forms the chief food of the people. The brooks are

fringed by fine meadows, and the hills are covered with heaths or
forests of beech, hornbeam, oak, birch, and chestnut. The mineral
wealth consists of iron, copper, tin, wolfram, antimony, serpentine,
fine-grained granite, gneiss, garnets, emeralds, and a kind of por
phyry, which takes a fine polish. There are inexhaustible supplies
of china clay, in which an export trade is carried on with Russia
and America. 5800 workmen are employed in porcelain manufac
tories, 650 in paper and pasteboard mills (annual product, 100,000),
560 in wool and cotton spinning mills and manufactories of flannel,

druggets, woollen cloaks, and carpets, 600 in shoe-making (annual
product, 100,000), 600 in manufactories of sabots, 340 in glove
manufactories, 370 in tan-yards, 325 in leather-dressing works, 130
in coach-building and wheelwrights shops, 125 in cabinet work
shops, 325 in printing works, and 100 in distilleries (annual pro
duct, 480,000). In 1878 1153 tons of iron were produced, and
there are forges, foundries, copper-works, and manufactories of

agricultural and other implements. Porcelain, china clay, woven
goods, boots and shoes, sabots, gloves, leather, cattle, horses, wood,
chestnuts, hemp, and paper are exported ; corn, wine, coal, raw

materials, and various manufactured articles are imported. There
are in Haute-Vienne 234 miles of railway, and 234 of national and
3191 of other roads. This department, with that of Correze, forms
the diocese of Limoges ;

it belongs to the district of the Limoges
court of appeal and army corps, has its academy at Poitiers, and is

divided for purposes of administration into 4 arrondissements

(Limoges, population of town 63,707 in 1886; Bellac, 4015;
Rochechouart, 1829

;
and St Yrieix, 3556), 27 cantons, and 203

communes. The population in 1881 was 349,332 and in 1886

363,182, an increase of 117,982 since 1801. Limoges is the chef-

lieu. St Yrieix has an early Gothic church of the 12th century,
kaolin mines, porcelain manufactories, and tan-yards. St Junien

(5454) has an interesting bridge and houses of the 13th century,
and numerous manufactories of gloves, paper, porcelain, sabots,
and woven goods. St Leonard (3427), the birthplace of Gay-Lussac,

possesses a remarkable church of the llth and 12th centuries, tan-

yards, paper-mills, and copper-works. At Chains (1675) Richard

Cceur de Lion died.

VIERZON, a town of France, in the department of

Cher, 124 miles by rail to the south of Paris. The Cher
and the Yevre unite at the foot of the hill on which lie

the communes of Vierzon-Ville (population 10,514 in

1886) and Vierzon-Village (6995) ; Vierzon-Bourgneuf

(1498) is on the left bank of the Cher. The three com
munes together have a population of 19,007. Vierzon

has several large manufactories for the production of agri-
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cultural machines, also foundries, porcelain and earthen

ware works, and glass-works. A very fine technical school

has just been opened.

VIETA, or VIETE, FKANgois, SEIGNEUR DE LA BIGOTIERE

(1540-1603), more generally known as FRANCISCUS VIETA,

mathematician, was born in 1540 at Fontenay-le-Comte,
in Poitou. According to F. Eitter s investigations,

1 Vieta

was brought up as a Catholic, and died in the same creed

but there can be no doubt that he belonged to the Hugue
nots for several years. On the completion of his studies

in law at Poitiers Vieta began his career as an advocate

in his native town. This he left about 1567, and some

what later we find him at Rennes as a councillor of the

parlement of Brittany. The religious troubles drove him

thence, and Rohan, the well-known chief of the Huguenots,
took him under his special protection. He recommended
him in 1580 as a &quot;maitre des requetes&quot; (master of

requests) ;
and Henry of Navarre, at the instance of Rohan,

addressed two letters to Henry III. of France on 3d March

and 26th April 1585, to obtain Vieta s restoration to his

former office, but without result. After the accession of

Henry of Navarre to the throne of France Vieta filled in

1589 the position of councillor of the parlement at Tours.

He afterwards became a royal privy councillor, and re

mained so till his death, which took place suddenly at

Paris in February 1603, but in what manner we do not

know
; Anderson, the editor of his scientific remains, speaks

only of a &quot;prreceps
et immaturum autoris fatum.&quot;

We know of one important service rendered by Vieta as a royal
officer. While at Tours lie discovered the key to a Spanish cipher,

consisting of more than 500 characters, and thenceforward all the

dispatches in that language which fell into the hands of the French
could be easily read. His fame now rests, however, entirely upon
his achievements in mathematics. Being a man of wealth, he

printed at his own expense the numerous papers which he wrote

on various branches of this science, and communicated them to

scholars in almost every country of Europe. An evidence of the

good use he made of his means, as well as of the kindliness of his

character, is furnished by the fact that he entertained as a guest
for a whole month a scientific adversary, Adriaan van Roomen, and
then paid the expenses of his journey home. Yieta s writings thus

became very quickly known
; but, when Franciscus van Schooten

issued a general edition of his works in 1646, he failed to make a

complete collection, although probably nothing of very great value

has perished.
The form of Vieta s writings is what we may call their weak

side. He indulged freely in flourishes
;
and in devising technical

terms derived from the Greek he seems to have aimed at making
them as unintelligible as possible. None of them, in point of

fact, has held its ground, and even his proposal to denote imknown
quantities by the vowels A, E, I, o, u, y, the consonants B, c, &c.,

being reserved for general known quantities, has not been taken up.
In this denotation he followed, perhaps, some older contemporaries,
as Ramus, who designated the points in geometrical figures by
vowels, making use of consonants, R, s, T, &c., only when those

were exhausted. Vieta is wont to be called the father of modern

algebra. This does not mean, what is often alleged, that nobody
before him had ever thought of choosing symbols different from

numerals, such as the letters of the alphabet, to denote the quan
tities of arithmetic, but that he made a general custom of what
until his time had been only an exceptional attempt. All that is

wanting in his writings, especially in his Isagogc in artem analyticam

(1591), in order to make them look like a modern school algebra,
is merely the sign of equality, a want which is the more striking
because Robert Recorde had made use of our present symbol for

this purpose since 1557 and Xylander had employed vertical parallel
lines since 1575. On the other hand, Vieta was well skilled in most
modern artifices, aiming at a simplification of equations by the sub

stitution of new quantities having a certain connexion with the

primitive imknown quantities. Another of his works, llecensio

canonica cffcctionum geometricarum, bears a stamp not less modern,

being what we now call an algebraic geometiy, in other words, a

collection of precepts how to construct algebraic expressions with
the use of rule and compass only. While these writings were

generally intelligible, and therefore of the greatest didactic import
ance, the principle of homogeneity, first enunciated by Vieta, was
so far in advance of his times that most readers seem to have passed
it over without adverting to its value. That principle had been
made use of by the Greek authors of the classic age ;

but of later

Bolletino Boncompagni, vol. i. p. 227, note 1, Rome, 1868.

mathematicians only Hero, Diophantus, &c., ventured to regard
lines and surfaces as mere numbers that could be joined to give a

new number, their sum. It may be that the study of such sums,
which he found in the works of Diophantus, prompted him to lay
it down as a principle that quantities occurring in an equation

ought to be homogeneous, all of them lines, or surfaces, or solids,

or supersolids, an equation between mere numbers being inad

missible. During the three centuries that have elapsed between
Vieta s days and our own several changes of opinion have taken

place on this subject, till the principle has at last proved so far victori

ous that modern mathematicians like to make homogeneous such

equations as are not so from the beginning, in order to get values of

a symmetrical shape. Vieta himself, of course, did not see so far

as that
;
nevertheless the merit cannot be denied him of having

indirectly suggested the thought. Nor are his writings lacking in

actual inventions. He conceived methods for the general resolution

of equations of the second, third, and fourth degrees different from

those of Ferro and Ferrari, with which, however, it is difficult to

believe him to have been unacquainted. He devised an approxi
mate numerical solution of equations of the second and third degrees,
wherein Leonardo of Pisa must have preceded him, but by a method

every vestige of which is completely lost. He knew the connexion

existing between the positive roots of an equation (which, by the

way, were alone thought of as roots) and the coefficients of the

different powers of the unknown quantity. He found out the

formula for deriving the sine of a multiple angle, knowing that

of the simple angle with due regard to the periodicity of sines.

This formula must have been known to Vieta in 1593. In that

year Adriaan van Roomen gave out as a problem to all mathema
ticians an equation of the 45th degree, which, being recognized by

Vieta as depending on the equation between sin
&amp;lt;j)

and sin -
_

,
was.

4j

resolved by him at once, all the twenty-three positive roots of which
the said equation was capable being given at the same time. Such
was the first encounter of the two scholars. A second took place
when Vieta pointed to Apollonius s problem of taction as not yet

being mastered, and Adriaan van Roomen gave a solution by the

hyperbola. Vieta, however, did not accept it, as there existed a

sohition by means of the rule and the compass only, which he

published himself in his Apollonius Gallus (1600). In this paper
Vieta made use of the centre of similitude of two circles. Lastly,
he gave an infinite product for the number TT (see SQUARING THE

CIRCLE, vol. xxii. p. 434).
Vieta s collected works were issued under the title of Opera Mathematica by

P. van Schooten at Leyden in 1640. (M. CA.)

VIGEVANO, a town of Italy, in the province of Pavia,
on the right bank of the Ticino, 24 miles south-west from

Milan and about the same distance north-west from Pavia.

It is a mediasval walled town, with an arcaded market

place, a cathedral, and a castle of the Sforza family, dating
from the 14th century and adorned with a loggia by
Bramante. It is a place of some importance in the silk

trade, and also produces excellent macaroni. The popu
lation in 1881 was 14,794 (commune, 20,096).

VIGIL, in its ecclesiastical sense, means the day

preceding a festival. In the liturgy of the Roman
Catholic Church there are special offices for the vigils of

the greater feasts, and the vigil is regarded as more or

less of a fast day. In the early church there was a

widespread practice of celebrating festivals, of martyrs

especially, by actual vigils (mr/ilise, or pernoctationea,

TravvvxtSes) in the churches
;
but this led to such serious

evils that the custom had to be discouraged, and now sur

vives, if at all, only in rare, unauthorized, and considerably

disguised forms. In some of the stricter religious orders

the daily office is recited at various hours of the night as

well as during the day ; but, if these nocturnal services

are spoken of as vigils, it is only in the popular meaning
of that word.

VIGILANTITJS, presbyter, celebrated as the author of

a work, no longer extant, against superstitious practices,
which called forth one of the most violent and scurrilous

of Jerome s polemical treatises, was born about 370 at

Calagurris in Aquitania (the modern Saint Bertrand de

Comminges in the department of Haute-Garorme), where
his father kept a &quot;

static
&quot;

or inn on the great Roman
road from Aquitania to Spain. While still a youth his

talent became known to Sulpicius Severus, who had estates,

in that neighbourhood, and in 395 Sulpicius, who probably
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baptized him, sent him with letters to Paulinas of Nola,
where he met with a friendly reception. On his return to

Severus in Gaul he was ordained
; and, having soon after

wards inherited means through the death of his father, he

set out for Palestine, where he was received with great

respect by Jerome at Bethlehem. The stay of Vigilantius
lasted for some time

; but, as was almost inevitable, he was

dragged into the dispute then raging about Origen, in

which he did not see fit wholly to adopt Jerome s attitude.

On his return to the West he was the bearer of a letter

from Jerome to Paulinus, and at various places where he

stopped on the way he appears to have expressed himself

about Jerome in a manner that when reported gave great
offence to that father, and provoked him to write a reply

(Ep., 61). Vigilantius now settled for some time in Gaul,
and is said by one authority (Gennadius) to have after

wards held a charge in the diocese of Barcelona. About

403, some years after his return from the East, Yigilantius
wrote his celebrated work against superstitious practices,
in which he argued against relic worship, as also against
the vigils in the basilicas of the martyrs, then so common,
the sending of alms to Jerusalem, and the attribution of

special virtue to the unmarried state, especially in the case

of the clergy. All that is known of this work is through
Jerome s treatise Contra Vigilantium, or, as that con

troversialist would seem to prefer saying,
&quot; Contra l)ormi-

tantium.&quot; Notwithstanding Jerome s exceedingly un
favourable opinion, there is no reason to believe that the

tract of Vigilantius was exceptionally illiterate, or that the

views it advocated were different from those now held on
the subjects with which it deals by most educated men
outside the Roman Catholic Church, or even by many within

its pale. Soon, however, the great influence of Jerome in

the Western Church caused its leaders to espouse all his

quarrels, and Vigilantius gradually came to be ranked in

popular opinion among heretics. The year of his death is

unknown.

VIGILIUS, pope from 537 to 555, succeeded Silverius

and was followed by Pelagius I. He was ordained by
order of Belisarius while SILVERIUS (q.v.) was still alive;
his elevation was due to Theodora, who, by an appeal at

once to his ambition and, it is said, to his covetousness,
had induced him to promise to disallow the council of

(Jhalcedon, in connexion with the &quot;three chapters&quot; con

troversy (see vol. xiii. p. 796). When, however, the

time came for the fulfilment of his bargain, Vigilius de
clined to give his assent to the condemnation of that

council involved in the imperial edict against the three

chapters, and for this act of disobedience he was per

emptorily summoned to Constantinople, which he reached
in 547. Shortly after his arrival there he issued a docu
ment known to history as his Judicatum (548), in which
lie condemned indeed the three chapters, but expressly
disavowed any intentions thereby to disparage the council

of Chalcedon. After a good deal of trimming (for he
desired to stand well with his own clergy, who were

strongly orthodox, as well as with the court) he prepared
another document, the Constitution ad Impemtorem, which
was laid before the so-called fifth

&quot;

oecumenical
&quot;

council in

553, and led to his condemnation by the heterodox majority
of that body, some say, even to his banishment. Ulti

mately, however, he was induced to assent to and confirm

the decrees of the council, and was allowed after an
enforced absence of seven years to set out for Rome. He
died, however, before he reached his destination, most

probably in the beginning of 555.

VIGNA, PIETRO DE LA, or PETRUS DE VINEA (c. 1 1 90-

1249), the emperor Frederick II. s minister, was born at

Capua probably about 1190. From his own letters he
would seem to have been of obscure parentage, though one

of his correspondents refers to his nobilitas. He was per

haps educated at Bologna ;
but he certainly studied in a

strange city and not at his own expense, though it is not
till after his death that we find the story which makes him

beg his bread in the streets. His name does not appear
affixed to any judicial act before July 1225, at which time
he was judex maynae curise,

;
and this continued to be his

official title till April 1247, when his style was changed
for that of protonotary and logothete. In 1232 he was at

Rome on a mission to Gregory IX., and in 1234-35 he was
in England negotiating the marriage of his master with

Henry III. 3 sister Isabella, after which time he seems to

have kept up a friendly communication with the king,
and on one occasion even begs to be reckoned &quot;as a son
and citizen of the realm.&quot; In March 1239 he was with
Frederick II. at Padua when the news came of the em
peror s excommunication, with reference to which he was
ordered to address the people. In 1247 he was at the

very height of his power and regarded as the emperor s

alter ego. But from this height of prosperity Peter

suddenly fell very early in 1249, and all kinds of stories

have been invented to explain an event that puzzled his

contemporaries as well as succeeding ages. He was thrown
into prison and blinded, after which he was led about from

place to place as a public example,
&quot; the master-councillor

of the emperor, who was lord of his law and betrayed him
to the

pope.&quot;
His death must have taken place about

April 1249. There seems to be some truth in the tale

that makes him die a suicide s death at Pisa. It is among
the suicides that Dante meets his shade in hell.

Pietro de la Vigna s writings consist of (I) Letters and (2) a Latin

poem on the twelve months of the year. A Latin satire directed

against the Dominicans and Franciscans is also perhaps his. Besides

these, many poems in the common speech are attributed to him. It

is difficult to pronounce a definite opinion on his relation to the new
religion or new church which it was perhaps the ambition of
Frederick s most enthusiastic adherents to inaugurate. The Letters

were first printed at Basel in 1566. See Huillard-Breholles, Vie ct

Correspondance de P. de la Vignc, Paris, 1864.

VIGNOLA. See BAROCCHIO.

VIGNY, ALFRED DE (1799-1863), a French poet of

exceptionally refined and original faculty, which was kept
from voluminous production by a fastidiousness perhaps
verging on affectation, was born at Loches (Indre-et-Loire)
on 27th March 1799. Sainte-Beuve, in the rather ill-

natured essay which he devoted to Vigny after his death,

expresses a doubt whether the title of count which the

poet bore was very well authenticated, and hints that no

very ancient proofs of the nobility of the family were

forthcoming ;
but it is certain that in the 1 8th century

persons of the name occupied positions which were not

open to any but men of noble birth. For generations the

ancestors of Alfred de Vigny had been soldiers, and he
himself joined the army at the age of sixteen. But the

Revolutionary and Napoleonic wars were over, and after

twelve years of life in barracks he- retired, preserving,

however, a very high estimate of the duties and career of

the soldier. While still serving he had made his mark by
the publication in 1822 of a volume of poems, and in 1826

by another, together with the famous prose romance of

Cinq-Mars. Sainte-Beuve asserts that the poet antedated

some of his most remarkable work. This may or may not

be the case
;
he certainly did not and could not antedate

the publication, and it so happens that some of his most
celebrated books Eloa, Dolorida,Moise, appeared before

the work of younger members of the Romantic school

whose productions strongly resemble these poems. It is

quite certain that the other Alfred Alfred de Musset
felt the influence of his elder namesake, and an impartial
critic might discern no insignificant marks of the same
effect in the work of Hugo himself. Even Lamartine,

XXIV. --29
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considerably Vigny s elder and his predecessor in poetry,
.seems rather to have been guided by Vigny than Vigny

by him. No one can read Dolorida or Le Cor without

seeing that the author had little to learn from any of his

French contemporaries and much to teach them. At the

same time Vigny, either from indolence, or from fastidious

ness, or from being a &quot;barren rascal,&quot; or from fear of

losing the high position which he had gained, hardly

attempted anything more in poetry proper during the

more than thirty years of his life, and his entire poems,

including posthumous fragments, form but one very small

pocket volume. Cinq-Mars, which at least equalled the

poems in popularity, will hardly stand the judgment of

posterity so well. It had in its favour the support of the

Royalist party, the immense vogue of the novels of Walter

Scott, on which it was evidently modelled, the advantages
of an exquisite style, and the taste of the day for the

romance as opposed to the novel of analysis. It therefore

gained a great name both in France and abroad. But

any one who has read it critically must acknowledge it to

be disappointing. The action is said to be dramatic
;

if

it be so, it can only be said that this proves very con

clusively that the action of drama and the action of the

novel are two quite different things. To the reader who
knows Scott or Dumas the story is singularly uninterest

ing (far less interesting than as told in history) ;
the

characters want life
;
and the book generally stagnates.

Alfred de Vigny s admirable French and the quasi-poetical

beauty of detached passages alone save it from positive
dulness. Its author, though always as a kind of outsider

(the phrase constantly applied to him in French literary

essays and histories being that he shut himself up in a

&quot;tour d
ivoire&quot;),

attached himself more or less to the

Romantic movement of 1830 and the years immediately

preceding and following it, and was stimulated by this

movement both to drama and to novel-writing. In the

year before the revolution of July he produced at the

Theatre Francais a translation or rather paraphrase of

Othello, and an original piece, Marechale d Ancre. In

1832 he published the curious book Stello, and in 1835
he brought out his drama of Ckatterton, which shocked
French taste even after five years of Romantic education,

by the hero s suicide, but had a considerable success.

The same year saw the publication of Servitude et Grandeur

Jfilitaires, a singular collection of sketches rather than a

connected work, in which Vigny s military experience, his

idea of the soldier s duties, and his rather poetical views

of history were all worked in. The subjects of Ckatterton

and Othello naturally suggest a certain familiarity with

English, and in fact Alfred de Vigny knew English well,

lived in England for some time, and married an English
woman. His father-in-law was, according to French gossip,
so conspicuous an example of insular eccentricity that he

never could remember his son-in-law s name or anything
about him, except that he was a poet, by which fact and
the kindness of casual Frenchmen who went through the

list of the chief living poets of their country he was some
times able to discover his daughter s husband s designation.
In 1842 Alfred de Vigny was elected to the Academy,
whose meetings he frequented with an assiduity rather

surprising in a man of such retired habits and (still accord

ing to Sainte-Beuve) rather troublesome to his colleagues.
But he produced nothing save a few scraps ; and, beyond
the work already enumerated, little has to be added except
his Journal d un Pocte and the poems called Les Destinees,

edited, with a few fragments, by M. Louis Ratisbonne im

mediately after his death. Among his dramatic work,
however, should be mentioned Quitte pour la .Peur and an

adaptation of the Merchant of Venice called Rkylwk. Les
Destinees excited no great admiration in France, but they

contain some exceedingly beautiful poetry of an austere

kind, such as the magnificent speech of Nature in &quot;La

Maison du Berger
&quot; and the remarkable poem entitled

&quot;La Colere de Samson.&quot; Vigny died at Paris on 17th

September 1863.
The later life of Alfred de Vigny was almost wholly uneventful,

and for the most part, as has been said, spent in retirement. His

reputation, however, is perfect!} secure. It may, and probably
will, rest only on his small volume of poems, though it will not be

lessened, as far as qualified literary criticism is concerned, should
the reader proceed to the rest of the work. The whole of his non-
dramatic verse does not amount to 5000 lines

;
it may be a good

deal less. But the range of subject is comparatively wide, and ex

traordinary felicity of execution, not merely in language, but in

thought, is evident throughout. Vigny, as may be seen in the

speech of Nature referred to above, had the secret, very uncommon
with French poets, of attaining solemnity without grandiosity,

by means of an almost classical precision and gravity of form.

The defect of volubility, of never leaving off, which mars to some
extent his great contemporary Hugo, is never present in him, and
lie is equally free from the looseness and disorders of form which
are sometimes blemishes in Musset, and from the effeminacy of

Larnartine, while once more his nobility of thought and plentiful-
ness of matter save him from the reproach which has been thought
to rest on the technically perfect work of Theophile Gautier. The
dramatic work is, perhaps, less likely to interest English than
French readers, the local colour of Cftalterton being entirely false,

the sentiment conventional in the extreme, and the real pathos of

the story exchanged for a commonplace devotion on the poet s part
to his host s wife. In the same way, the finest passages of OthcUo

simply disappear in Vigny s version. In his remaining works the
defect of skill in managing the plot and characters of prose fiction,

which has been noticed in Cinq-Mars, reappears, together (in the

case of the Journal d un Poetc and elsewhere) with signs of the
fastidious and slightly affected temper which was Vigny s chief fault

as a man. In his poems proper none of these faults appear, and
he is seen wholly at his best. It should be said that of his post
humous work not a little had previously appeared piecemeal in the
Revue des Deux Mondcs, to which he was an occasional contributor.

The prettiest of the complete editions of his works (of which there

are several) is to be found in what is called the Petite Bibliothequc

Charpentier. (G. SA. )

VIGO, a town of Spain, in the province of Pontevedra,
486 miles by rail north-west from Madrid, is picturesquely
situated on the side of a hill (Castelo) which slopes down
to the southern shore of the Ria de Vigo. The Ria is

the most southerly of the great fjords by which the western

coast of Galicia is so deeply indented
; Bayona at its mouth

is 13 miles from the town of Vigo and Puente Sampayo
at its head a somewhat shorter distance. Some of the

former walls still remain, and there are two old castles on

the hill behind the town
;
the older streets retain their

narrow, steep, and tortuous aspect. There are some
fisheries at Vigo ;

but the manufactures of the place are

insignificant. Its activity is entirely due to its magnificent

anchorage ;
it is a regular port of call for several inter

national lines of steamers, and has a very important trade
;

the chief imports are cotton and woollen fabrics, sugar,

hides, itc., while cattle, sardines, grain, and eggs are ex

ported. The population within the municipal limits in

1877 was 13,416.
Vigo, the ancient O&KO, (Ptolemy) or Vicus Spacorum, has in

modern times been more than once attacked by the English, by
Drake in 1585 and 1589, and by Cobham in 1719. The Plate

fleet was destroyed by the duke of Ormond and admirals Rooke
and Stanhope in Vigo Bay on 22d October 1702.

VILKOMIR, or WILKOMIERZ, a district-town of Russia,
in the government of Kovno, 44 miles north-east of the

capital of the province, is one of the oldest cities in that

part of western Russia. Founded as early as 1025, it

suffered much from the attacks of the Teutonic Knights,
as well as from internal wars. It flourished in the 16th

century under &quot;Magdeburg law,&quot; but soon came upon ad
verse times again during the Avars between Poland, Russia,
and Sweden. It was annexed to Russia in 1796. Its

position on the principal highway from St Petersburg to

Kovno gave it some trade in flax, but this is now declining.
Its population increased from 7300 in 1860 to 16,240 in
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1885. Vilkomir has a fine church dating from the 14th

century.
VILLA DE CONTAS, a town of Brazil, in the province

of Bahia, 230 miles south-west from the city of Bahia, on

the Brumado (Contas-Pequeno), a head-stream of the Rio
&amp;lt;le Contas (Jussiape), which rises on the east slope of the

neighbouring Serra das Almas, and flows thence to the

coast at Barra do Rio Contas. This town, which has a

mixed population (1880) of 10,200 whites, Negroes, half-

castes, and Indians, lies in a fertile district producing much

cotton, sugar, and tobacco. It was founded in 1715 by
.some enterprising

&quot;

Paulistas,&quot; who were attracted to the

district by the auriferous sands washed down by the head-

.streams of the Jussiape. It received the title of a town
in 1724, and soon afterwards most of the inhabitants re

moved to the present more convenient site five miles lower

down the Brumado, on the high road between Bahia and

Goyaz. Villa de Contas is the capital of the department
of the same name, which was detached in 1833 from the

old department of Jacobina. 1

VILLA DO RIO PARDO, a town of Brazil, in the

province of Rio Grande do Sul, on the left bank of the

Jacuhy at its confluence with the Pardo, about 80 miles

due west from Porto Alegre, in 30 S. lat. and 52 W. long.
The Jacuhy, chief affluent of the coast lagoon Dos Patos,
is navigable by small steamers to this place, which is one
of the 7iiost flourishing towns in the province, with a total

population (1880) of 11,500, including 6000 whites, 4500

Negroes and coloured, and about 1000 civilized Indians.

It had its origin in a fort built by the Portuguese at this

point in 1751, but was not raised to the rank of a town
till 1809. There is a large parish church founded in 1769,
besides several other churches and three schools, but no note

worthy buildings. The district is fertile and well-watered,
and grows an excellent flax, which supplies a number of

local hand-looms. A considerable export trade is carried

on by the river craft, which here ship mate* (Paraguay tea),

jerked meat, linen, and other products for the coast towns.

VILLANI, GIOVANNI (c. 1275-1348), Italian chronicler,
was the son of Villano di Stoldo, and was born at Florence

in the second half of the 13th century; the precise year
is unknown. He was of good burgher extraction, and,

following the traditions of his family, applied himself to

commerce. During the early years of the 14th century
lie travelled in Italy, France, and the Netherlands, seeing
men and things with the sagacity alike of the man of

business and of the historian. Before leaving Florence,
or rather in the interval between one journey and another,
he had at least taken some part in that troubled period of

civil contentions which Dino Compagni has described, and
which swept Dante Alighieri into banishment. In 1301
Villani saw Charles of Valois ruining his country under
the false name of peacemaker, and was witness of all the

misery which immediately followed. 2 Somewhat later he
left Italy, and in September 1304 he visited Flanders.

It is not well ascertained when he returned to his native

city. He was certainly living there shortly after the

emperor Henry VII. had come to Italy in 1312, and prob
ably he had been there for some time before. While still

continuing to occupy himself with commerce, he now began
to take a prominent part in public affairs. In 1316 and
1317 he was one of the priors, and shared in the crafty
tactics whereby Pisa and Lucca were induced to conclude
a peace with Florence, to which they were previously
averse. 3 In 1317 he also had charge of the mint, and

1

Hitter, and with him nearly all other geographers, wrongly make
this place still the capital of Jacobina, although Millet de Saint-Adolphe
(ii. p. 404) distinctly makes the statement given in the text.

- See Villani, Chronicle, bk. viii. ch. 37, 38.
3

Chron., Ijk. ix. ch. 80.

during his administration of this office he collected its

earlier records and had a register made of all the coins

struck in Florence up to his day. In 1321 he was again
chosen prior ; and, the Florentines having just then under
taken the rebuilding of the city walls, he and some other

citizens were deputed to look after the work. They were
afterwards accused of having diverted the public money to

private ends
;
but Villani clearly established his innocence.

He was next sent with the army against Castruccio

Castracane, lord of Lucca, and was present at its defeat

at Altopascio. In 1328 a terrible famine visited many
provinces of Italy, including Tuscany, and Villani was

appointed to guard Florence from the worst effects of that

distressing period. He has left a record of what was
done in a chapter of his Chronicle, which still remains a
monument of the economic wisdom in which the mediaeval

Florentines were often so greatly in advance of their age.
4

In 1339, some time after the death of Castruccio, some
rich Florentine merchants, and among them Villani, treated

for the acquisition of Lucca by Florence for 80,000 florins,

offering to supply the larger part of that sum out of their

own private means; but the negotiations fell through, owing
to the discords and jealousies then existing in the Govern
ment (Chron., x. 143). The following year Villani super
intended the making of Andrea Pisano s bronze doors of

the baptistery (see vol. xix. p. 122). In the same year
he watched over the raising of the campanile of the Badia,
erected by Cardinal Giovanni Orsini (Chron., x. 177). In
1341 the acquisition of Lucca was again under treaty,
this time with Martino della Scala, for 250,000 florins.

Villani was sent with others as a hostage to Ferrara, where
he remained for some months (xi. 130, 133, 135). He was

present in Florence during the unhappy period that elapsed
between the entry of the duke of Athens and his expulsion

by the Florentines (xii. 1, 2, 8, 15, 16). Involved through
no fault of his own in the failure of the commercial com

pany of the Bonaccorsi, which in its turn had been drawn
into the failure of the company of the Bardi (1345), Villani

towards the end of his life suffered much privation and for

some time was kept in prison.
5 In 1348 he fell a victim

to the plague described by Boccaccio.
The idea of writing the Chronicle was suggested to Villani under

the following circumstances. &quot;In the year of Christ 1300 Pope
Boniface VIII. made in honour of Christ s nativity a special and

great indulgence. And I, finding myself in that blessed pilgrim
age in the holy city of Rome, seeing her great and ancient remains,
and reading the histories and great deeds of the Romans as written

by Virgil, Sallust, Lucan, Livy, Valerius, Paulus Orosius, and other
masters of history who wrote the exploits and deeds, both great and
small, of the Romans and also of strangers in the whole world . . .

considering that our city of Florence, the daughter and offspring
of Rome, is on the increase and destined to do great things, as

Rome is in her decline, it appeared to rne fitting to set down in

this volume and new chronicle all the facts and beginnings of the

city of Florence, in as far as it has been possible to me to collect

and discover them, and to follow the doings of the Florentines at

length . . . and so in the year 1300, on my return from Rome,
I began to compile this book, in honour of God and of the blessed

John, and in praise of our city of Florence.&quot;
6 Villani s work,

written in Italian, makes its appearance, so t&say, unexpectedly in

the historical literature of Italy, just as the history of Florence, the

moment it emerges from the humble and uncertain origin assigned
to it by legend, rises suddenly into a rich and powerful life of

thought and action. Nothing but scanty and partly legendary
records had preceded Villani s work, whicli rests in part on them.
The Gcsta Florcntinorum of Sanzanome, starting from these vague
origins, begins to be more definite about 1125, at the time of the

union of Fiesole with Florence. The Chronica dc Origine Civitatis

seems to be a compilation, made by various hands and at various

times, in which the different legends regarding the city s origin
have been gradually collected. The Aniutlcs Florentine Primi

(1110-1173) and the Annalcs Florcntini Sccundi (1107-1247),

4
Chron., bk. x. ch. 121.

5 On Villani s imprisonment, see Massai s biography of Villani, men
tioned below.

6
Chron., bk. viii. ch. 36.
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together with a list of the consuls and podestas from 1197 to

1267, and another chronicle, formerly attributed, but apparently
without good reason, to Brunette Latini, complete the series of

ancient Florentine records. To these must,, however, be added a

certain quantity of facts which were to be found in various manu

scripts, being used and quoted by the old Florentine and Tuscan

writers under the general name of Gesta Florentinorum. Another

work which used to be reckoned among the sources of Villani is

the Chronicle of the Malcspini ;
but very grave doubts are now

entertained as to its authenticity, and many hold that at best

it is merely a remodelling, posterior to Villani s time, of old

records unknown to us, from which several chroniclers may have

drawn, either without citing them at all or only doing so in a

vague manner. The Cronaca Fiorentina of Villani goes back to

Biblical times and comes down to 1346. The wide universality of

the narrative, especially in the times near Villani s own, while it

bears witness to the author s extensive travels and to the compre
hensiveness of his mind, makes one also feel that the book was

inspired within the walls of the universal city. Whereas Dino

Compagni s Chronicle is confined within definite limits of time and

place, this of Villani is a general chronicle extending over the

whole of Europe. Dino Compagni feels and lives in the facts of

his history ;
Villani looks at them and relates them calmly and

fairly, with a serenity which makes him seem an outsider, even
when he is mixed up in them and is himself their originator.
While very important for Italian history in the 14th century, this

work is the cornerstone of the early mediaeval history of Florence.

Of contemporary events Villani has a very exact knowledge.
Having been a sharer in the public aifairs, and in the intellectual

and economic life, of his native city, at a time when in both it had
no rival in Europe, he depicts what he saw with the vividness

natural to a clear mind accustomed to business and to the observa

tion of mankind. He was Guelph, but without passion ;
and his

book is much more taken up with an inquiry into what is useful

and true than with party considerations. He is really a chronicler,

not an historian, and has but little method in his narrative, often

reporting the things which occurred long ago and far off just as he
heard them and without criticism. Every now and then he falls

into some inaccuracy ;
but such defects as he has are largely com

pensated for by his valuable qualities. He was for half a century

eyewitness of his history, and provides abundant information on the

constitution of Florence, its customs, industries, commerce, and
arts ;

and among the chroniclers throughout Europe he is perhaps
unequalled for the value of the statistical data he has preserved.
As a writer Villani is clear and acute

; and, though his prose has
not the force and colouring of Compagni, it has the advantage of

greater simplicity, so that taking his work as a whole he may be

regarded as the greatest chronicler who has written in Italian.

The many difficulties connected with the publication of this most

important text have hitherto prevented the preparation of a perfect
edition. The Italian Historical Institute, lately founded, has,

however, undertaken to reprint on a wider scheme the great collec

tion of Muratori.

Villani s Chronicle was continued by two other writers of the

same name. (1) MATTEO VILLANI, his brother, of whom nothing
is known save that he was twice married, and that he died of the

plague in 1363, continued it down to the year of his death.

Matteo s work, though inferior to Giovanni s, is nevertheless very
valuable. A more prolix writer than his brother and a less acute

observer, Matteo is well informed in his facts, and for the years
of which he writes is one of the most important sources of Italian

history. (2) FILIITO VILLANI, the son of Matteo, flourished

in the end of the 14th and the beginning of the 15th century.
In his continuation, though showing greater literary ability, he is

very inferior as an historian to his predecessors. His most valuable

work was a collection of lives of illustrious Florentines. Twice, in

1401 and 1404, he was chosen to explain in public the Dimna
Gommedia in the Florentine &quot;studio.&quot; The year of his death is

unknown.
On Giovanni Villani, as well as on Matteo and Filippo, the following books

may be consulted : Argelati, liibl. Medial. (1745) ; U. Balzani, Early Chroniclers

uf Italy (1883) ; Bellarmin-Labbe, Script, ecd. (1728) ; Brunet, Manuel (1804) ;

Classici Ital. (1802); Fabricius, Jiibl. Med. A!v. (1735); Gamba, Testi Hal. (1828);

Gervinus, Hist. Schrift. (1833); Giovanni e Mira (Ant. di), in Giorn. di Scienze,
xxxi

; Graesse, Tresor (1867)i; Hartwig (Otto), &quot;Giovanni Villani und die Leg-
genda di Messer Gianni di Procida,&quot; in Sybel, Hislrtr. Zcitschr. (1871); Id.,

Quellen und Forschungen znr altesten Oeschichte cler Stadt Florenz (1870) ; V. Le

Clere, in Hist. Litt. France (1862); Lorenz, Deutsch. GescJiichtsquellen (1870);
.Massai (Pietro), in Uom. III. Toxcani (1771); Melzi, Anon. Ital. (1852); Michaucl,
Kibl. ties Croisa/les (1829) ; Milanesi (Gaet.), &quot;Document! riguardanti G. Villani

e il Palazzo degli Alessi in Siena,&quot; in Arch. Star. Ital. (1850); Moreni, Bibl.

rosoma (1805) ; Muratori, Her. Ital. Script. ; Negri, Scritt. Fiorent. (1722); Kev.

&amp;lt;le Paris (1832) ; and Tiraboschi, Star. Lett. Ital. (1807). (U. B.)

VILLARS, CLAUDE Louis HECTOR, DUKE OF (1653-

1734), French general, was born at Moulins on 8th May
1653. After spending some time at the college of Juilly,

he became a page of the grand ecurie, and then entered

the army as a volunteer. He first saw service in Holland

under Louis XIV. and later under Conde, Turenne, and

Luxembourg in Germany, where in 1674 he obtained the

command of a troop of horse. Hostilities being brought
to a close by the peace of Nimeguen in 1678, he was sent

as ambassador to the courts of Vienna and Munich, in

which capacity he greatly distinguished himself. In 1702

he received the command of an army in order to succour

the elector of Bavaria, who had espoused the cause of

France in the War of Succession. On 14th October he

routed at Friedlingen Louis of Baden, the Austrian com

mander. In the beginning of the following year he

captured Kehl and effected a junction with the army of

the elector. He then conceived the daring project of

marching on Vienna. The united forces defeated the

Austrians .under Count Styrum at Hochstadt, but his

skilfully-conceived project, which had every prospect of

success owing to the scattered state of the Austrian forces,

had to be abandoned on account of the pusillanimous con

duct of the elector. Villars was next sent to subdue the

Camisards, the Protestants of the Cevennes, a task which

he completed by a judicious combination of military skill

and clemency. In 1705 the north-eastern frontier, which

was threatened by Marlborough, was defended by Villars

with such skill and ability that Marlborough was com

pletely baffled in his attempts to penetrate into France,

and even compelled to retreat. Villars took advantage of

this opportunity to march into Alsace, where he captured
several towns along with great quantities of war materials

belonging to Marlborough and Prince Eugene. These

advantages were, however, counterbalanced by Villeroy s

defeat at Ramillies. After two short campaigns in 1707-8

Villars was sent (in 1709) to Flanders to oppose Marl-

borough and Prince Eugene. He was, however, defeated

at Malplaquet and severely wounded. The weak state of

his health, the consequence of his wound, prevented him

during the next two years from engaging in active service.

In 1712 Villars, at the head of an army raised with great

difficulty by the French, defeated the Austrians under

Albemarle in a brilliant action at Denain, compelled Prince

Eugene to raise the siege of Landrecies, and took several

fortresses and towns. This brilliant campaign raised again

the almost desperate fortunes of France and led to the

treaty of Utrecht (1713) and the peace of Rastadt (1714).

For many years after this Villars exerted great influence

at court, until he was finally supplanted by Fleury. In

1733 the Avar with Austria again broke out, and in the

following year Villars, although over eighty years of age,

was sent to take command in Italy. But after some suc

cesses he demanded his recall, either in consequence of his

increasing infirmities or of disgust at the conduct of his

ally, the king of Sardinia ;
he died on his way back to

France, at Turin, on 17th June 1734.

VILLEFRANCHE DE ROUERGUE, a town of

France, chef-lieu of an arrondissement in the department
of Aveyron, is situated 390 miles south of Paris by the

railway to Toulouse, on the right bank of the Aveyron.
One of the three bridges that cross the river belongs to

the 13th century, and the narrow, winding streets are full

of gabled houses of the 13th and 14th centuries. The

church of Notre Dame (1260-1581) has a nave and two

fine rose windows of the 14th and 15th centuries. The

steeple is represented by an unfinished square tower (190

feet). In the interior the stone pulpit, the rich woodwork
of the choir, and tapestry of the 16th century are worthy
of notice. Some parts of the Carthusian monastery, now
used as a hospital, belong to the 15th and 16th centuries.

The little cloister is a masterpiece of the best period of

Gothic
;
the fine pulpit of the refectory and the Gothic

architecture of some of the rooms have been preserved.

Rich quarries of phosphates are worked near Villefranche.
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The population in 1881 was 8433 (commune 10,366), and
in 1886 8092 (commune 9836).

Villefranche, founded about 1252, owes its name to the numerous
immunities granted by Alphonse of Poitiers, count of Toulouse.
In 1348 it was so flourishing that sumptuary laws were passed.
The town fell into the hands of the Black Prince, but was the first

place in Guienne to rise against the English. Charles V. granted
it new privileges, which were taken away by Louis XL In 1588
the inhabitants repulsed the League, and afterwards murdered a

governor sent by Henry IV. The town was ravaged by the plague
in 1463, 1558, and 1628. A revolt excited by the exactions of the
intendants was cruelly repressed in 1643. Villefranche was the

birthplace of Marshal de Belle-Isle.

VILLEFRANCHE-SUR-SAONE, a commercial and

manufacturing town of France, chef-lieu of an arrondisse-

ment in the department of Rhone, is situated on the

Morgon, near its junction with the Saone, 18 miles by rail

nearly north of Lyons. The chief industrial establishments

are factories of coarse woven goods, cotton, fustian,
&quot; molle-

tons,&quot; prints, and blankets, tan-yards, puddling-works,
spinning-mills, distilleries, foundries, and a saw-rnill. The
wines of Beaujolais, hemp, cloth, linen, cottons, drapery
goods, and cattle are the principal articles of trade. An old

Renaissance house is used as the town-hall. The church of

Notre Dame des Marais, begun at the end of the 14th and
finished in the 16th century, has a tower and spire (rebuilt
in 1862), standing to the right of the facade (15th century),
in which are carved wooden doors. Villefranche is the seat

of the primary normal school of the department. The popu
lation, 12,032 (commune 13,074) in 1881, was 12,157

(commune 12,518) in 1886.

The town grew up near a tower from which the lords of Beaujeu
enforced their rights of toll on the Burgundy and Lyons road. The
name arose out of privileges granted by Guichard I. of Beaujeu,
which were confirmed and extended by his successors. Under the
dukes of Burgundy Villefranche was the capital of Beaujolais, and
retained some of its privileges when united to France. Baron des
Adrets sacked the town and demolished the ramparts in 1562. A
well-known academy was founded here in 1695.

VILLEHARDOUIN, GEOFFROY DE
(c. 1160-c. 1213),

the first vernacular historian of France, and perhaps of

modern Europe, who possesses literary merit is rather

supposed than known to have been born at the chateau
from which he took his name, near Troyes in Champagne,
about the year 1160. Not merely his literary and histori

cal importance, but almost all that is known about him
comes from his chronicle of the fifth crusade, or Conquete
de Constantinople. Nothing is positively known of his

ancestry, for the supposition (originating with Du Cange)
that a certain William, marshal of Champagne between
1163 and 1179, was his father appears to be erroneous.

Villehardouin himself, however, undoubtedly held this

dignity, and certain minute and perhaps not very trust

worthy indications, chiefly of an heraldic character, have
led his most recent biographers to lay it down that he
was not born earlier than 1150 or later than 1164. He
introduces himself to us with a certain abruptness, merely
specifying his own name as one of a list of knights of

Champagne who with their count, Thibault, took the
cross at a tournament held at Escry-sur-Aisne at Advent
1199, the crusade in contemplation having been started

by the preaching of Fulk de Neuilly, who was com
missioned thereto by Pope Innocent III. The next year
six deputies, two appointed by each of the three allied

counts of Flanders, Champagne, and Blois, were despatched
to Venice to negotiate for ships. Of these deputies Ville

hardouin was one and Quesnes de Bethune, the poet,
another. They concluded a bargain with the seigniory for

transport and provisions at a fixed price. Villehardouin
had hardly returned when Thibault fell sick and died

;

but this did not prevent, though it somewhat delayed,
the enterprise of the crusaders. The management of

that enterprise, however, was a difficult one, and cost

Villehardouin another embassy into Italy to prevent
if possible some of his fellow-pilgrims from breaking
the treaty with the Venetians by embarking at other ports
and employing other convoy. He was only in part suc

cessful, and there was great difficulty in raising the charter-

money among those who had actually assembled (in 1202)
at Venice, the sum collected falling far short of the stipu
lated amount. It is necessary to remember this when the

somewhat erratic and irregular character of the operations
which followed is judged. The defence that the crusaders
were bound to pay their passage-money to the Holy Land
in one form or other to the Venetians is perhaps a weak
one in any case for the attack on two Christian cities,

Zara and Constantinople; it becomes weaker still when
it is found that the expedition never went or attempted to

go to the Holy Land at all. But the desire to discharge

obligations incurred is no doubt respectable in itself, and

Villehardouin, as one of the actual negotiators of the

bargain, must have felt it with peculiar strength.
The crusaders set sail at last, and Zara, which the

Venetians coveted, was taken without much trouble. The

question then arose whither the host should go next.

Villehardouin does not tell us of any direct part taken by
himself in the debates on the question of interfering or not

in the disputed succession to the empire of the East,
debates in which the chief ecclesiastics present strongly

protested against the diversion of the enterprise from its

proper goal. It is quite clear, however, that the marshal
of Champagne, who was one of the leaders and inner

counsellors of the expedition throughout, sympathized with
the majority, and it is fair to point out that the tempta
tion of chivalrous adventure was probably as great as that

of gain. He narrates spiritedly enough the dissensions

and discussions in the winter camp of Zara and at Corfu,
but is evidently much more at ease when the voyage was

again resumed, and, after a fair passage round Greece, the

crusaders at last saw before them the great city of Con

stantinople which they had it in mind to attack. When
the assault was decided upon, Villehardouin himself was
in the fifth

&quot;

battle,&quot; the leader of which was Mathieu de

Montmorency. But, though his account of the siege is

full of personal touches, and contains one reference to the

number of witnesses whose testimony he took for a certain

wonderful fact, he does not tell us anything of his own

prowess. After the flight of the usurper Alexius, and
when Isaac, whose claims the crusaders were defending,
had been taken by the Greeks from prison and placed on

the throne, Villehardouin, with Montmorency and two

Venetians, formed the embassy sent to arrange terms.

He was again similarly distinguished when it became

necessary to remonstrate with Alexius, the blind man s son

and virtual successor, on the non-keeping of the terms.

Indeed Villehardouin s talents as a diplomatist seem to

have been held in very high esteem, for later, when the

Latin empire had become a fact, he was charged with the

delicate business of mediating between the emperor Bald

win and Boniface, marquis of Montferrat, in which task he

had at least partial success. He was also appointed mar
shal of

&quot; Romanic &quot;

a term very vaguely used, but appa

rently signifying the mainland of the Balkan Peninsula,
while his nephew and namesake, afterwards prince of

Achaia, took a great part in the Latin conquest of Pelopon
nesus. Villehardouin himself before long received an im

portant command against the Bulgarians. He was left to

maintain the siege of Adrianople when Baldwin advanced

to attack the relieving force, and with Dandolo had much
to do in saving the defeated crusaders from utter destruc

tion, and conducting the retreat, in which he commanded
the rear guard, and brought his troops in safety to the sea

at Rodosto, and thence to the capital. As he occupied
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the post of honour in this disaster, so he had that (the

command of the vanguard) in the expedition which the

regent Henry made shortly afterwards to revenge his

brother Baldwin s defeat and capture. And, when Henry
had succeeded to the crown on the announcement of Bald

win s death, it was Villehardouin who fetched home his

bride Agnes of Montferrat, and shortly afterwards com

manded under him in a naval battle with the ships of

Theodore Lascaris at the fortress of Cibotus. In the

settlement of the Latin empire after the truce with Lascaris

Yillehardouin received the fief of Messinople (supposed to

be Mosynopolis, a little inland from the modern Gulf of

Lagos, and not far from the ancient Abdera) from Boniface

of Montferrat, with the record of whose death the chronicle

abruptly closes.

In the foregoing account only those particulars which bear

directly on Yillehardouin himself have been detailed
;
but the

chronicle is as far as possible from being an autobiography, and

the displays of the writer s personality, numerous as they are, are

quite involuntary, and consist merely in his way of handling the

subject, not in the references, as brief as his functions as chronicler

will admit, to his own proceedings. The chronicle of Villehardouin

is justly held to be the very best presentation we possess of the

spirit of chivalry, not the designedly exalted and poetized chivalry
of the romances, not the self-conscious and deliberate chivalry of

the 14th century, but the unsophisticated mode of thinking and

acting which brought about the crusades, stimulated the vast

literary development of the 12th and 13th centuries, and sent

knights-errant, principally though not wholly of French blood, to

establish principalities and kingdoms throughout Europe and the

nearer East. On the whole, no doubt, it is the more masculine

and practical side of this enthusiastic state of mind which Yille

hardouin shows. No woman makes any but the briefest appear
ance in his pages, though in reference to this it must of course be

remembered that he was certainly a man past middle life when the

events occurred, and perhaps a man approaching old age when he

set them down. Despite the strong and graphic touches here and

there, exhibiting the impression which the beauty of sea and land,

the splendour of Constantinople, the magnitude of the effete but

still imposing Greek power made on him, there is not only an

entire absence of dilation on such subjects as a modern would have

dilated on (that was to be expected), but an absence likewise of

the elaborate and painful description of detail in which contempor
ary trouveres would have indulged. It is curious, for instance, to

compare the scanty references to the material marvels of Constan

tinople which Villehardouin saw in their glory, which perished by
sack and fire under his very eyes, and which live chiefly in the

melancholy pages of his Greek contemporary Nicetas, with the

elaborate descriptions of the scarcely greater wonders of fabulous

courts at Constantinople itself, at Babylon, and elsewhere to be

found in his other contemporaries, the later chanson de gestc writers

and the earlier embroiderers of the Arthurian romances and romans
d aventures. And this latter contrast is all the more striking that

Yillehardouin agrees with, and not impossibly borrows from, these

very writers in many points of style and phraseology. The brief

chapters of his work have been justly compared to the laisses or

tirades of a chanson in what may be called the vignetting of the

subject of each, in the absence of any attempt to run on the narra

tive in the precise forms, and in poetical rather than prosaic word-

order of the sentences. Undoubtedly this half-poetic style (ani

mated as it is and redeemed from any charge of bastardy by the

freshness and vigour which pervade it) adds not a little to the

charm of the book. Its succession of word pictures, conventional

and yet vigorous as the illuminations of a mediaeval manuscript,
and in their very conventionality free from all thought of literary

presentation, must charm all readers. The sober lists of names
with which it opens ;

the account of the embassy, so business-like

in its estimates of costs and terms, and suddenly breaking into a

fervent description of how the six deputies, &quot;prostrating
them

selves on the earth and weeping warm tears, begged the doge and

people of Venice to have pity on Jerusalem
;&quot;

the story immediately
following how the young count Thibault of Champagne, raising
himself from a sickbed in his joy at the successful return of his

ambassadors, &quot;leva sus et chevaucha, et laz ! com grant domages,
car onques puis ne chevaucha quo cele

foiz,&quot; compose a most striking
overture. Then the history relapses into the business vein and tells

of the debates which took place as to the best means of carrying
out the vow after the count s decease, the rendezvous, too ill kept
at Venice, the plausible suggestion of the Venetians that the balance

due to them should be made up by a joint attack on their enemy,
the king of Hungary. Yillehardouin does not in the least conceal

the fact that the pope (&quot;
1 apostoilles de Rome,&quot; as he calls him

in the very phrase of the chansons) was very angry with this;

for his own part he seems to think of little or nothing but the

reparation due to the republic, which had loyally kept its bargain
and been defrauded of the price, of the infamy of breaking company
on the part of members of a joint association, and perhaps of the

nnknightliness of not taking up an adventure whenever it presents
itself. For here again the restoration of the disinherited prince of

Constantinople supplied an excuse quite as plausible as the liquida
tion of the debt to Venice. A famous passage and one short enough
to quote is that describing the old blind doge Dandolo, who had
&quot; Grant ochoison de remanoir (reason for staying at home), car viels

horn ere, et si avoit les yaulx en la teste biaus et n en veoit goto

(goutte),&quot;
and yet was the foremost in fight.

It would be out of place to attempt any further analysis of the

Conquetc here. But it is not impertinent, and is at the same time

an excuse for what has been already said, to repeat that Villehar-

douin s book, brief as it is, is in reality one of the capital books of

literature, not merely for its merit, but because it is the most

authentic and the most striking embodiment in contemporary
literature of the sentiments which determined the action of a great
and important period of history. There are but very few books

which hold this position, and Villehardouin s is one of them. If

every other contemporary record of the crusades perished, we should

still be able by aid of this to understand and realize what the

mental attitude of crusaders, of Teutonic knights, and the rest was,
and without this we should lack the earliest, the most undoubtedly

genuine, and the most characteristic of all such records. The very

inconsistency with which Yillehardouin is chargeable, the absence

of compunction with which he relates the changing of a sacred

religious pilgrimage into something by no means unlike a mere

filibustering raid on the great scale, add a charm to the book. For,

religious as it is, it is entirely free from the very slightest touch of

hypocrisy or indeed of self-consciousness of any kind. The famous

description of the crusades, gesta Dei per Francos, was evidently to

Villehardouin a plain matter-of-fact description, and it no more

occurred to him to doubt the divine favour being extended to the

expeditions against Alexius or Theodore than to doubt that it was
shown to expeditions against Saracens and Turks.

The person of Villehardouin reappears for us once, but

once only, in the chronicle of his continuator, Henri de

Valenciennes. There is a great gap in style, though none

in subject, between the really poetical prose of the first

historian of the fifth crusade and the Latin empire and

the awkward mannerism (so awkward that it has been

taken to represent a &quot;disrhymed&quot; verse chronicle) of his

follower. But the much greater length at which Ville

hardouin appears on this one occasion shows us the restraint

which he must have exercised in the passages which deal

with himself in his own work. He again led the vanguard
in the emperor Henry s expedition against Burilas the

Bulgarian, and he is represented by the Valenciennes

scribe as encouraging his sovereign to the attack in a long

speech. Then he disappears altogether, with the exception
of some brief and chiefly diplomatic mentions. Du Cange
discovered and quoted a deed of donation by him dated

1207, by which certain properties were devised to the

churches of Notre Dame de Foissy and Notre Dame de

Troyes, with the reservation of life interests to his daughters
Alix and Damerones, and his sisters Emmeline and Hayc,
all of whom appear to have embraced a monastic life. A
letter addressed from the East to Blanche of Champagne
is cited, and a papal record of 1212 styles him still &quot;mar

shal of Romania.&quot; The next year this title passed to his

son Erard; and 1213 is accordingly given as the date of

his death, which, as there is no record or hint of his having
returned to France, may be supposed to have happened at

Messinople, Avhere also he must have written the Conquete.

The book appears to have been known in the ages immediately

succeeding his own
; and, though there is no contemporary manu

script in existence, there are some half dozen which appear to date

from the end of the 13th or the course of the 14th century, while

one at least appears to be a copy made from his own work in that

spirit of unintelligent faithfulness which is much more valuable

to posterity than more intelligent editing. The first printed edi

tion of the book, by a certain Blaise de Vigenere, dates from 1585,

is dedicated to the seigniory of Venice (Villehardouin, it should be

said, has been accused of a rather unfair predilection for the Vene

tians), and speaks of either a part or the whole of the memoirs as

having been printed twelve years earlier. Of this earlier copy

nothing seems to be known. A better edition, founded on a Nether-
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landish MS., appeared at Lyons in 1601. But both these were

completely antiquated by the great edition of Du Gauge in 1657,
wherein that learned writer employed all his knowledge, never since

equalled, of the subject, but added a translation, or rather paraphrase,
into modern French which is scarcely worthy either of himself or

his author. Dom Brial gave a new edition from different MS. sources

in 1823, and the book figures with different degrees of dependence
on Du Gauge and Brial in the collections of Petitot, Buchon, and
Michaud and Ponjoulat. All these, however, have been superseded
for the modern student by the editions of M. Natalia de Wailly
(1872 and 1874), in which the text is critically edited from all the

available MSS. and a new translation added. The charm of Ville-

hardouin can escape no reader
;
but few readers will fail to derive

some additional pleasure from the two essays which Sainte-Beuve
devoted to him thirty years ago, and which may be found reprinted
in the ninth volume of the Causer ics du Lundi. (G. SA.)
VILLEINAGE. See COPYHOLD and SLAVERY.

VILLEMAIN, ABEL FRANCOIS (1790-1867), historian

of French literature, was born at Paris on llth June 1790.

He was educated at the lycee Louis-le-Grand, and was

only twenty when he was appointed to an assistant-

mastership at the lycee Charlemagne. This appointment
was shortly exchanged for a post at the Ecole Normale.
He early devoted himself to the composition of theAcademic

prize essays which have founded the fortune of so many
French men of letters, and in 1812 he gained the prize
with an eloge on Montaigne, which was followed by other

successful attempts. His second successful essay, On Criti

cism, had the honour of being read by the author before

the Academy and the allied sovereigns who were then

(April 1814) in Paris. Under the restoration he was

appointed, first, assistant professor of modern history and
then professor of French eloquence at the Sorbonne. Here
he began and continued for about ten years a series of

literary lectures which had an extraordinary effect on his

younger contemporaries. The secret indeed of Villemain s

great popularity and immense influence is only to be under
stood by exact observation of the time at which he came.
He had no very extraordinary gift of style, nor was he a

very original thinker. But he had the great advantage of

coming just before the Romantic movement, of having a

wide and catholic love of literature, and, at the same time,
of not being an extremist. All, or almost all, the clever

young men of the brilliant generation of 1830 passed under
his influence

; and, while he enchanted those of Romantic

tendency by his constant reference to, and his frank apprecia
tion of, the beauties of English, German, Italian, and Spanish
poetry, he had not the least inclination to decry the classics

either the classics proper of Greece and Rome or the so-

called classics of France. In 1819 he published a book
on Cromwell, remarkable for a Frenchman of his day, and
two years later he was elected to the Academy. The time
was more favourable than any previous time had been to

literary men with political inclinations, and Villemain was

appointed by the restoration Government &quot; chef de I im-

primerie et de la librairie,&quot; a post involving a kind of

irregular censorship of the press, and afterwards to the

office of master of requests. Like others, however, Villemain
became more and more Liberal, and before the revolution

of July he had been deprived of his office and had been
elected deputy for Evreux. This secured his fortune under
Louis Philippe s reign, and, though he did not long sit in

the lower chamber, he received a peerage in 1832. He
was a very important member of the council of public
instruction, and was twice minister of that department,
while at the same time with his elevation to the upper
chamber he was made secretary of the Academy. This
combination made him during the whole of the July
monarchy one of the chief dispensers of literary patronage
in France

; and, though he never drew on himself the

personal ill-will which his friend and colleague Cousin

attracted, it was almost inevitable that he should displease

many for every one that he gratified. Villemain s literary

position had moreover been somewhat left behind by the
course of events, and in politics he was something of a

doctrinaire. For more than the last twenty years of his

life he took no open part in public affairs, though his liter

ary activity continued to be considerable, the books which
he published being in part workings-up of his brilliant

Sorbonne courses. Although he still retained a great name
and an important Academic position, his later years are

supposed to have been somewhat saddened by the differ

ence of his employments and consideration, as compared
with those of his middle age. Villemain, in fact, was a
man who had at one time, chiefly by accident and coinci

dence, acquired a position to which he was not quite equal.
Some reflexions on him in the &quot; Notes et Pensees &quot;

to be
found in Sainte-Beuve s Causeries du Lundi, vol. xi., are,
as is too often the case in that collection when it refers

to contemporaries, harsh. But it is certain that he had
little originality of thought or definiteness of literary

theory, that he was rather a clever exponent of ideas which

happened to be popular than a convinced reasoner, and
that he had an undue admiration of success. His death
took place at Paris on 8th May 1867.

Yillemain s chief work is his Cours de la Litterature Frait^aise, in

6 volumes, printed soon after he ceased lecturing, and reprinted long
afterwards in 1864. It is a very discursive book, containing literary

judgments on all sorts of subjects, and illustrating very well the
fashion in which Villemain satisfied and stimulated a generation
which had just become aware that literature was not limited to

the productions of the men of the grand siede. Almost all his

later works, which are numerous, consist of collections of Academic

elogcs, lectures, and literary and historical essays. As, however, he

began with a substantive historical work so did he end with one,
the posthumous History of Gregory VII., on which he had been
known to be engaged for many years, and the long delay of which
had been the cause of not a few sarcasms. Although a book of

merit, it will hardly supplant Villemain s early Academic lectures as

his title to remembrance and fame such fame as is due to a teacher
who succeeds in stirring up the literary faculties of men more highly
gifted than himself.

VILLENA, a town of Spain, in the province of Alicante,
is situated 37 miles by rail to the north-west of that town,
on the right bank of the little river Vinalapo. It has

narrow winding streets, and is crowned by a picturesque-

looking old castle. The slopes of the surrounding hills are

clothed with vines, and there are also some extensive salt

lagoons. The annual fair of Villena (29th Sept.-5th Oct.),

dealing in the produce of the neighbourhood, is still of

considerable importance. The industries (soap-making,
weaving, distilling) are not extensive. The population
within the municipal boundaries in 1877 was 11,424.

VILLENEUVE-SUR-LOT, a town of France, chef-lieu

of an arrondissement in the department of Lot-et-Garonne,
is built oil both sides of the river Lot, 22 miles north of

Agen by a line which branches at Penne from the Agen
and Perigueux Railway. Large portions of the 13th-

century ramparts, altered and surmounted by machicola

tions in the 15th century, still remain, and high square
towers rise above the gates to the north-east and south

west. The principal . arch of the bridge (13th century)
has a span of 118 feet and is 59 feet in height, and was
built in the reign of Louis XIII. Arcades of the 13th

century surround a square. Important markets of cattle,

horses, wines, and Agen plums (120,000 worth exported

annually) are held. Boots and shoes, sausages, tinned

foods, and buttons are made, and there are marble works
and large mills. The population in 1881 was 9520 (com
mune 14,560) and in 1886 9780 (commune 14,693). Of
these 1102 were prisoners at Eysses.

Villeneuve originated in a fortress built in 1264 as a refuge for

the inhabitants of Pujols, whose town had been destroyed in the

Albigensian War. The English held it from 1279 to&quot; 1337, and

again in the 15th century. Less than a mile from Villeneuve the
former abbey of Eysses, founded about the 7th century, stands on
the site of the Roman town of Excisum. It is now used as a
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central prison, and accommodates about 1200 prisoners. On the
left bank of the Lot, 2 miles south of Villeneuve, are the 13th-

century walls of Pujols.

VILLTERS, GEORGE. See BUCKINGHAM, DUKE OF.

VILLON, FRANCIS (1431-1461?), whose real surname is

a matter of much dispute, so that he is also called Corbueil,

Corbier, De Montcorbier, and Des Loges, though in litera

ture Villon is the sole term used, was born in 1431, and, as

it seems, certainly at Paris. The mixture of the real and
the ironical in the singular poems called Testaments, which
form his chief, if not his only certain, work, make it very
unsafe to speak positively as to such details of his life as

depend upon them. Yet the Testaments, with some extant

documents, are the only trustworthy information that we
have, the legends and anecdotes which are told respecting
him being for the most part of the most dubious, if not the

most certainly apocryphal, character. It appears that he

was born of poor folk, that his father died in his youth,
but that his mother was alive when her son was thirty years
old. The very name Villon was stated, and that by no
mean authority, the president Claude Fauchet, to be

merely a common and not a proper noun, signifying
&quot; cheat

&quot;

or &quot;

rascal
&quot;

;
but this seems to be a mistake. It

is, however, certain that Villon was a person of loose life,

and that he continued, long after there was any excuse for

it in his years, the reckless way of living common among
the wilder youth of the university of Paris. He appears
to have derived his surname from a friend and benefactor

named Guillaume de Villon, an ecclesiastic and a person
of some property and position. The poet, either by his

assistance or in some other way, became a student, and
took the degree of bachelor in 1450 and that of master in

1452. Between this year and 1455 nothing positive is

known of him, except that nothing was known against him.
On 4th June 1455 the first important incident of his life

that is known occurred. Being in the company of a priest
named Giles and a girl named Isabeau, he met a certain

Breton, a master of arts, who was also in the company of

a priest, Philippe Chermoye or Sermoise or Sermaise. A
scuffle ensued

; daggers were drawn
;
and Sermaise, who

is accused of having attacked Villon and drawn the first

blood, not only received a dagger thrust in return, but
a blow from a stone which struck him down. Sermaise
died of his wounds. Villon fled, and was sentenced to banish

ment, a sentence which was remitted in January 1456,
the formal pardon being extant strangely enough in two
different documents, in one of which the culprit is de
scribed as &quot;Francois des Loges, autrement dit Villon,&quot; in

the other as &quot; Francois de Montcorbier.&quot; That he is also

said to have described himself to the barber-surgeon who
dressed his own wounds as Michael Piton is less surprising,
and hardly needs an addition to the list of his aliases. It

should, however, be said that the documents relative to

this affair confirm the date of his birth, by representing
him as twenty-six years old or thereabouts. A year later

he was again in trouble. In his first broil &quot;la femme
Isabeau

&quot;

is only generally named, and it is impossible to

say whether she had anything to do with the quarrel. In
the second, Catherine de Vaucelles, of whom we hear not
a little in the poems, is the declared cause of a scuffle in

which Villon was so severely beaten that to escape ridicule

he fled to Angers, where he had an uncle who was a monk.
It was before leaving Paris that he composed what is now
known as the Petit Testament, of which we shall speak
presently, with the rest of his poems, and which, it should

be said, shows little or no such mark of profound bitter

ness and regret for wasted life as its in every sense greater
successor the Grand Testament. Indeed Villon s serious

troubles Avere only beginning, for hitherto he had been
rather injured than guilty. He left Paris for Angers in

the very early spring of 1456-57, and shortly afterwards

(in March) the chapel of the College of Navarre was broken

open and five hundred gold crowns stolen. The inquiries
set on foot discovered a gang of student robbers, one of

whom, Guy Tabarie, turned king s evidence and accused

Villon, who was then absent, of being the ringleader, and
of having gone to Angers, partly at least, to arrange for

similar burglaries there. Other crimes were confessed by
the accomplice, and Villon was arrested, put to the torture,
and condemned to be hanged, a penalty which was actu

ally inflicted later on two of his gang, and which he com
memorated by anticipation in one of the most famous and
remarkable of his poems, the sombre &quot;Ballade des Pendus.&quot;

He escaped Montfaucon, however, by appealing from the

bishop s court, where as a clerk he had been tried, to the

parlement of Paris, by which body his sentence was com
muted to banishment that is, of course, banishment from
the capital. Where he went and what he did for the next

four years we do not know. It is certain that at one time,
and probable that at more times than one, he was in corre

spondence with Charles d Orleans, and it is likely that he

resided, at any rate for some period, at that prince s court

at Blois. He had also something to do with another prince
of the blood, Jean of Bourbon, and traces are found of him
in Poitou, in Dauphine, ifec. But at his next certain appear
ance he is again in trouble. He tells us that he had spent
the summer of 1461 in the bishop s prison (bishops were
fatal to Villon) of Meting. His crime is not known

;
but

his enemy, or at least judge, was Thibault d Aussigny, who
held the see of Orleans. Villon owed his release to a

general jail delivery at the accession of Louis XL, and
became a free man again on 2d October.

It was now that he wrote the Grand Testament, and

this, the work which has immortalized him, is the last certain

fact which is known of his life. If one could judge from a

vague kind of internal evidence, it woxild seem likely that

it is really a testament, and that the poet died soon after

wards. Although he was only thirty at the date of this

composition (which is unmistakable, because given in the

book itself), there seems to be no kind of aspiration towards
a new life, nor even any hankering after the old. Nothing
appears to be left him but regret ;

his very spirit has been
worn out by excesses or sufferings or both. But, however
this may be, he disappears from history. Rabelais indeed

tells two stories about him which have almost necessarily
been dated later. One is a countryside anecdote of a trick

supposed to have been played by the poet in his old age
at Saint Maixent in Poitou, whither he had retired. The

other, a coarse but pointed jest at the expense of England,
is told as having been addressed by Villon to King Edward
V. during an exile in that country. Now, even if King
Edward V. were not evidently out of the question, a pass

age of the story refers to the well-known scholar and man
of science, Thomas Linacre, as court physician to the king,
and makes Villon mention him, whereas Linacre was only
a young scholar, not merely at the time of Edward V. s

supposed murder, but at the extreme date (1489) which
can be assigned to Villon s life. For in this year the first

edition of the poet s work appeared, obviously not published
by himself, and with no sign in it of his having lived later

than the date (1461) of the Grand Testament. It would
be easy to dismiss these Rabelaisian mentions of Villon as

mere humorous inventions, if it were not that the author
of Pantagruel was born quite soon enough to have actually
seen Villon if he had lived to anything that could be called

old age, that he almost certainly must have known men
who had known Villon, and that the poet undoubtedly
spent much time in Rabelais s own country on the banks of

the lower Loire.

The obscurity, the unhappiness, and the evil repute of Villon s
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life would not be in themselves a reason for the minute investiga
tion to which the events of that life have been subjected, and the

result of which has been summed up here. But his poetical work,

scanty as the certainly genuine part of it is, is of such extraordinary
interest, and marks such an epoch in the history of European liter

ature, that he has been at all times an interesting figure, and, like all

very interesting figures, has been often praised for qualities quite
other than those which lie really possessed. Boileau s famous verses,

in which Villon is extolled for having first known how to smooth
out the confused art of the old romancers, are indeed a prodigy of

blundering or ignorance or both. As far as art, or the technical

part of poetry goes, Villon made not the slightest advance on his

predecessors, nor stood in any way in front of such contemporaries
as his patron Charles d Orleans. His two Testaments (so called by
the application to them of a regular class-name of mediaeval poetry)
consist of eight-line stanzas of eight-syllabled verses, varied in the

case of the Grand Testament by the insertion of ballades and
rondeanx of very great beauty and interest, but not formally differ

ent in any way from poems of the same kind for more than a

century past. What really distinguishes Villon is the intenscr

quality of his poetical feeling and expression, and what is perhaps

arrogantly called the modern character of his subjects and thought.
Mediaeval poetry, with rare exceptions, and, with exceptions not

quite so rare, classical poetry, are distinguished by their lack of what
is now called the personal note. In Villon this note sounds, struck

with singular force and skill. Again, the simple joy of living which

distinguishes both periods the mediaeval, despite a common opinion,
scarcely less than the ancient has disappeared. Even the riot and

rollicking of his earlier days arc mentioned with far less relish of

remembrance than sense of their vanity. This sense of vanity,

indeed, not of the merely religious, but of the purely mundane and
even half pagan kind, is Villon s most prominent characteristic. It

tinges his narrative, despite its burlesque bequests, all through ;
it

is the very keynote of his most famous and beautiful piece, the

&quot;Ballade des Dames dn Temps Jadis,&quot; with its refrain &quot;Mais ou
sont les neiges d antan ?

&quot;

as well as of his most daring piece of realism,
the other ballade of &quot; La Grosse Margot,&quot; with its burden of hope
less entanglement in shameless vice. It is nowhere more clearly
sounded than in the piece which ranks with these two at the head
of his work, the &quot;Regrets de la Belle Heanlmiere,&quot; in which a

woman, once young and beautiful, now old and withered, laments
her lost charms. So it is almost throughout his poems, including
the grim &quot;Ballade des Pendus,&quot; and hardly excluding the very
beautiful

&quot; Ballade pour sa Mere,&quot; with its description of sincere

and humble piety. It is in the profound melancholy which the

dominance of this note has thrown over Villon s work, and in the

suitableness of that melancholy to the temper of all generations
since, that his charm and power have consisted, though it is difficult

to conceive any time at which his poetical merit could be ignored.
His certainly genuine poems consist of the two Testaments with

their codicil (the latter containing the
&quot; Ballade des Pendus,&quot; or

more properly
&quot;

Epitaphe en Forme de Ballade,&quot; and some other

pieces of a similarly grim humour), a few miscellaneous poems, chiefly

ballades, and an extraordinary collection (called Le Jargon) of poems
in argot, the greater part of which is now totally unintelligible, if,

which may perhaps be doubted, it ever was otherwise. Besides

these, certain poems of no inconsiderable interest are usually printed
with Villon s works, though they are certainly, or almost certainly,
not his. The chief are &quot;Les Kepues Franches,&quot; a curious series of

verse stories of cheating tavern-keepers, &c., having some resemblance

to those told of George Peele, but of a broader and coarser humour.
These are beyond doubt, if not the poet s work, nearly contemporary
with him, and may have some foundation in fact. Another of these

spurious pieces is the extremely amusing monologue of the
&quot; Franc

Archier de Bagnolet,&quot; in which one of the newly constituted

archers or regularly trained and paid soldiery, who were extremely

unpopular in France, is made to expose his own poltroonery. The
third most important piece of this kind is the

&quot;

Dialogue de

Mallepaye et de Baillevent,&quot; a dramatic conversation between two

penniless spendthrifts, which is not without merit. These poems,
however, were never attributed to Villon or printed with his works
till far into the 16th century.

It has been said that the first dated edition of Villon is of 1489,

though some have held one or more than one undated copy to be
still earlier. Between the first, whenever it was, and 1542 there
were no less than twenty seven editions, the most famous being that
of Clement Marot in 1533, one of whose most honourable distinc

tions is the care he took of his poetical predecessors. The Pleiade
movement and the classicizing of the grand sitdc put Villon rather

out of favour, and he was not again reprinted till
early

in the 18th

century, when he attracted the attention of students of old

French like Duchat, La Monnoye, and Prosper Marchand. The
first critical edition in the modern sense that is to say, an edition

founded on MSS. (of which there are in Villon s case several, chiefly
at Paris and Stockholm) was that of the Abbe Prompsault in 1832.

The next and on the whole the most important was that of the

bibliophile Jacob (P. Lacroix) in the Bibliotheque Elzevirienne

(Paris, 1854). Since then Villon has been frequently reprinted,

Very great interest having been shown in him
;
but not much has

been done to the text till the recent and uncompleted labours of a
Dutch scholar, Dr Bijvanck, who is occupied especially on the Stock
holm MS. On the other hand, from the literary and biographical
view, Villon has been exhaustively studied of late, especially by
MM. Campaux, Vitu, and Longnon, the researches of the last-named

(Paris, 1877) having probably ascertained everything that there is

to know. In England, too, attempts have been made to translate
his work, especially by the late D. G. Rossetti, by Mr Swinburne,
and by Mr Andrew Lang, while a complete translation has been pro
duced by Mr John Payne. (G. SA.)

VILNA, or WILNO, a Lithuanian government of west

Russia, has the Polish province of Suwatki on the W.,
Kovno and Vitebsk on the N. and E., and Minsk and
Grodno on the E. and S. Its area is 16,421 square
miles. Vilna lies on the broad marshy swelling, dotted

with lakes, which separates POLAND (q.v.) from East
Prussia and stretches east-north-east towards the Valdai

Plateau. Its highest parts are a little more than 1000
feet above sea-level. On its western and eastern boundaries

Vilna is deeply trenched by the valleys of the Niemen and
the Dwina. Devonian limestones crop out in the north

east. Elsewhere they are concealed by the marine and
freshwater limestones and sandstones of the Eocene period,
which cover nearly the whole of Vilna

;
and these in their

turn are overlain by thick layers of boulder clay, sands,
and lacustrine deposits. The soil is for the most part

clayey or sandy, fertile loam appearing only in the depres
sion watered by the Vilia. Numerous lakes and marshes,

partly covered with forests, and scarcely passable except
when frozen, as well as wet meadow-land, occupy a large
area in the central parts of Vilna. The Niemen, which
flows along the southern and western borders for more
than 200 miles, is the chief artery of trade for the govern
ment, and its importance in this respect is enhanced by
its tributary the Vilia, which flows west for more than 200
miles through the central parts of Vilna, receiving many
affluents on its course. Among the tributaries of the

Niemen is the Berezina, which acquired renown during

Napoleon s retreat in 1812; it flows in a marshy valley
in the south-east. The Dwina for 50 miles of its course

separates Vilna from Vitebsk. The combined traffic on
the Niemen and the Dwina was valued at nearly 200,000
in 1883. The climate of the government is only slightly

tempered by its proximity to the Baltic Sea (January 21 8

Fahr.
; July 64 -

5) ;
the average temperature at the town

of Vilna is only 43 5. But in winter the thermometer
descends very low, the minimum observed during the last

sixty years being
- 30. The flora and fauna are inter

mediate between those of Poland and middle Russia. The

population of Vilna, which amounted to 1,223,260 in

1883, consists chiefly of Lithuanians (35 per cent.) in the

west and north and White Russians (45 per cent.) in the

south and east. Jews make up 1 1 per cent, of the popula
tion

;
and the Poles, who constitute the landed aristocracy

and the artisan classes of the towns, reach 7 per cent. A
few Great Russians and Tatars, descendants of Crimean

prisoners, must be added to the above. Roman Catholicism

is the prevailing creed among the Lithuanians and Poles
;

and the White Russians belong for the most part to the

Greek and Nonconformist Churches.

In spite of the unfertile soil, sufficient cereals are_grown for the

needs of the population and to supply the distilleries. The

average crops of 1882-1885 were 1,010,000 quarters of rye, 44.000

of wheat, 790,000 of various kinds of grain, and 9,840,000 bushels

of potatoes. Apart from finer breeds kept by a few landowners, the

cattle of the peasantry belong to inferior varieties. In 1883 there

were 203,620 horses, 303,100 horned cattle, 277,800 sheep, and
238,800 pigs. More than one-third of the area is covered with

forests, whence a considerable quantity of timber is exported,

partly to Germany, for -shipbuilding. A variety of petty trades

are carried on in the villages of the forest region, sledges, cars,

wheels, and wooden ware being made by the peasants. Tar,

XXIV. - 30
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pitch, and potash arc exported. The manufactures have only

begun to develop of late. In 1884 there were 300 establishments

employing 3020 men, and giving an annual output valued at

885,100 (as against 200,000 in 1860). An active trade in

timber, corn, and flax (exported) and in manufactured goods

(imported) is carried on. Vilna is divided into seven districts, the

chief towns of which (with their populations in 1883) are Vilna

(see below), Vileika (3905), Disna (8030), Lidy or Lida (7940),

Oshmiany (4470), Svienciany (8510), and Troki (2440).

VILNA, or WILXO, capital of the above government,
is situated 436 miles to the south-west of St Petersburg,
at the junction of the Vilia Avith the Vileika, and at the

intersection of two great railway lines, one from St Peters

burg to Warsaw, the other from Libau to the mouth of

the Don. It is an old town, rich in historical associa

tions. Its imperial palace, and the cathedral of St

Stanislaus, containing the silver sarcophagus of St

Casimir, are fine buildings. The (Greek) cathedral of the

Holy Virgin contains the remains of Prince Olgerd (bap
tized in 1377) and his family. The museum of antiquities
has valuable historical collections of the region. The
ancient castle of the Jagellones is now a mass of ruins.

The old university, founded in 1576, was restored by
Alexander I., but has been closed since 1832 for political

reasons
;
the only departments which remain in activity

are the astronomical observatory and a medical academy.
The scientific societies of Vilna, especially the medical and

archaeological, are well known. In spite of the war of

1812, and the Polish risings of 1831 and 1863, the popu
lation has of late increased rapidly. In 1883 it numbered

93,760. The inhabitants are chiefly Roman Catholics in

religion and Poles by nationality. The Jews are steadily

increasing in numbers and now make more than one-third

of the population. The town has an important trade in

timber (with Prussia), as also in corn.

History. The territory of Vilna has certainly been occupied

by the Lithuanians since the 10th century, and probably much
earlier

;
their chief fortified town, A ilna, is first mentioned in

1128. A temple to the god Perkunas stood on one of its hills till

1387, when it was destroyed by Jagello, after his baptism. After

1323, when Gedimin abandoned Troki, Vilna became the capital of

Lithuania. The formerly independent principalities of Minsk and

Lidy, as well as the territory of Disna, which belonged to the

Polotsk principality, were annexed by the Lithuanian princes, and
from that time Vilna, which was fortified by a stone wall, became
the chief city of the Lithuanian empire. It was united with
Poland when its prince Casimir was elected (1444) to the Polish

throne. In 1519 it had a printing-office, and fifty years later the

Jesuits founded there a college, which became later on a university.
But the plague of 1588, a fire in 1610, and still more the Avars

between Russia and Poland, Avhich began in the 17th century,
checked its further growth. The Russians took Vilna in 1655, and
in the following year it was ceded to Russia. The SAvedes captured
it in 1702 and in 1706. The Russians again took possession of it

in 1788 ;
and it Avas finally annexed to Russia in 1795, after the

partition of Poland. Its Polish inhabitants took an active part in

the risings of 1831 and 1863, for Avhich they were severely punished
by the Russian Government.

VINCENNES, a town of France, in the department of

Seine, 4 miles east of Paris, Avith which it is connected

by a railway and two trannvays. The castle, formerly a

royal residence, was begun by Louis VII. in 1164, and
rebuilt by Philip Augustus, Philip of Valois, and Charles

V. Catherine de Medici added tAvo pavilions, finished in

1614, Avhich Louis XIV. connected by two covered galleries,

one of which has been destroyed and the other hidden by
casemates. Napoleon altered the castle into a vast maga
zine of war materials. Louis XVIII. added an armoury ;

and under Louis Philippe numerous casemates and a new
fort on the east side were constructed. The population of

Vincennes, 20,530 in 1881, Avas 22,237 in 1886.
The old castle is a rectangle of 1253 feet by 735. The enclosing

wall was originally flanked by nine towers, which Avere cut down to its

level between 1808 and 1811, and now serve as bastions. Vincennes
is at once a barracks, a fortress, an arsenal, and a school of artillery,
and is the scene of most new artillery experiments in France. The
donjon is a square tower 170 feet high, with walls 10 feet thick.

The chapel, begun by Charles V. in 1379, continued by Charles VI.
and Francis I., and finished by Henry II. in 1552, has been recently
restored. In the sacristy is the monument erected in 1816 to thp

memory of the duke of Enghien, Avho Avas shot in the castle moat
in 1804. Vincennes possesses a military hospital Avith 642 beds,
and a statue of General Daumesnil, erected in 1873. The Avood of
Vincennes contains various military establishments, an experimental
farm, and the redoubts of Gravelle and La Faisanderie. In the
latter is the normal school of military gymnastics. The Avood,
which IIOAV belongs to Paris, Avas laid out during the second empire
in imitation of the Bois de Boulogne. In the Lake of Gravelle
the Avaters of the Marne are collected in a reservoir, holding up-
Avards of 700,000 cubic feet. The Marne flows 130 feet below. On
the south border of the Avood near Charenton is the asylum of
Vincennes (500 beds), founded in 1855 for the benefit of conva
lescents from the hospitals.

VINCENNES, a city of the United States, the county
seat of Knox county, Indiana, is situated on the east bank
of the Wabash, Avhich is navigable to this point. It is the

centre of a fertile agricultural district, Avith extensive under

lying coal deposits, and is an important railroad centre,
where seven railroads intersect. These railroads have their

Avorkshops here, in which they employ a large number of

men. Besides this there are flour-mills, a Avoollen mill,

furniture and cigar factories, and machine-shops. The

population in 1880 Avas 7680, an increase since 1870 of

42 per cent. Vincennes is the seat of a university, char

tered in 1804.
The site of the city Avas settled in 1702. In 1763 the British

became its possessors, and it remained a British fort until captured
by Colonel G. R. Clarke in 1779. From 1800 to 1813 it was the

capital of Indiana Territory.

VINCENT, or VINCENTIUS, ST, deacon and martyr,

according to the Roman Breviary, Avas born of noble

parents at Huesca (Osca) in Spain, and AA^as educated by
Valerius, bishop of Zaragoza, who in due time ordained

him to the diaconate. Under the persecution of Diocletian

he Avas arrested and taken to Valencia. Having stood

firm in his profession before Dacianus, the governor, he
Avas subjected to excruciating tortures and throAvn into

prison, where angels visited him, lighting up his dungeon
\vith celestial light, relieving his pains, loosing his bonds,
and mingling their voices with his in psalms of praise.
His warders, having seen these wonders through the

chinks of the wall, forthwith became Christians. He Avas-

afterwards brought out and laid upon a soft mattress

that he might regain sufficient strength for HCAV torments ;

but, Avhile Dacianus AA
Tas vainly meditating punishment,

the saint gently breathed his last, as a crowd of bystanders,
kissed his feet and treasured up his blood in napkins.
The tyrant exposed the body to Avild beasts, but a raven

miraculously descended and protected it
;

it Avas then

thrown into the sea, but could not be hid, and finally
received decent burial. The date assigned to his martyr
dom is 304

;
he is commemorated on 22d January, chiefly

in Spain and the patriarchate of Lisbon. Prudentius

(403) devotes a hymn to the details of his martyrdom ;

Paulinus calls him the glory and ornament of Spain ;
and

in more than one of his discourses St Augustine has cele

brated his praise.

VINCENT, GEORGE (1796-1831?), English landscape
and marine painter, was born at Nonvich in June 1796.
He studied art under &quot;Old&quot; Crome, and at the age of

fifteen began to contribute to the Norwich exhibition.

From 1814 till 1823 he exhibited occasionally at the

Royal Academy, and also in the Water-Colour Exhibition
and the British Institution. In 1819 he removed from
NorAvich to London, and he was a contributor to the Suf
folk Street gallery from its foundation in 1824 till 1830.
He possessed great artistic abilities

;
but unfortunately

he fell into dissipation, and his works became slight and

hastily executed. Finally he dropped out of sight, and
he is believed to have died about 1831. His most im

portant Avork, a View of Greemvich Hospital, was shoAvn in
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the International Exhibition of 1862. His London from

the Surrey Side of Waterloo Bridge is also a fine work.

VINCENT OF BEAUVAIS, or VINCENTIUS BELLOVA-
CENSIS (c. 1190-r. 1264), the encyclopaedist of the Middle

Ages, was probably a native of Beauvais. 1 The exact dates

of his birth and death are unknown. A tolerably old tradi

tion, preserved by Louis a Valleoleti
(c. 1413), gives the

latter as 1264;
2 but Tholomoeus de Luca, Vincent s younger

contemporary (ob. 1321), seems to reckon him as living

during the pontificate of Gregory X. (1272-1276). If we
assume 1264 as the year of his death, the immense volume
of his works forbids us to think he could have been born

much later than 1 1 90. Very little is known of his career.

A plausible conjecture makes him enter the house of the

Dominicans at Paris between 1215 and 1220, from which

place a second conjecture carries him to the Dominican

monastery founded at Beauvais in 1228-29. There is no
evidence to show that the Vincent who was sub-prior of

this foundation in 1246 is the encyclopaedist; nor indeed

is it likely that a man of such abnormally studious habits

could have found time to attend to the daily business routine

of a monastic establishment. It is certain, however, that

he at one time held the post of &quot; reader
&quot;

at the monas

tery of Royaumont (Mons Regalis), not far from Paris, on
the Oise, founded by St Louis between 1228 and 1235.

St Louis read the books that he compiled, and supplied
the funds for procuring copies of such authors as he re

quired for his compilations. Queen Margaret, her son

Philip, and her son-in-law Theobald V. of Champagne and
Navarre are also named among those who urged him to

the composition of his
&quot;

little works,&quot; especially the De
fnstitutione Prindpum. Though Vincent may well have
been summoned to Royaumont even before 1240, there is

no actual proof that he lived there before the return of

Louis IX. and his wife from the Holy Land, early in the

summer of 1254. But it is evident that he must have
written his work De Eruditione Filiorum Regalium (where
he styles himself as &quot; Vincentius Belvacensis, de ordine

priiedicatorum, qualiscumque lector in monasterio de Regali

Monte&quot;) after this date and yet before January 1260, the

approximate date of his Tractatus Consolatorius. When
he wrote the latter work he must have left Royaumont,
as he speaks of returning from the funeral of Prince Louis

(15th January 1260)
&quot; ad nostram domum,&quot; a phrase which

can hardly be explained otherwise than as referring to his

own Dominican house, whether at Beauvais or elsewhere.
The Majus Speculum, the great compendium of all the knowledge

of the Middle Ages, as it lott the pen of Vincent, seems to have
consisted of three parts only, viz., the Speculum Naturale, Doc
trinale, and Historiale. Such, at least, is Echard s conclusion,
derived from an examination of the earliest extant MSS. All the

printed editions, however, consist of four parts, the additional one

being entitled Speculum Morale. This has been clearly shown to

be the production of a later hand, and is ascribed by Echard to the

period between 1310 and 1325. In arrangement and style it is

([uite different from the other three parts, and indeed it is mainly
a compilation from Thomas Aquinas, Stephen de Bourbon, and two
or three other contemporary writers.

The Speculum Naturah tills a bulky folio volume of 848 closely-

printed double -columned pages. It is divided into thirty -two
books and 3718 chapters. It is a vast summary of all the natural

history known to western Europe towards the middle of the 13th

century. It is, as it were, the great temple of mediieval science,
whose floor and walls are inlaid with an enormous mosaic of skil-

i ully-arranged passages from Latin, Greek, Arabic, and even Hebrew
authors. To each quotation, as he borrows it, Vincent prefixes the
name of the book and author from whom it is taken, distinguishing,
however, his own remarks by the word &quot;actor.&quot; The Speculum
Naturale is so constructed that the various subjects are dealt witli

1 He is sometimes styled Vincentius Burgundus ; but, according to

M. Daunou, this appellation cannot be traced back further than the
lirst half of the 15th century.

-
Apparently confirmed by the few enigmatical lines preserved by

Echard from his epitaph
&quot; Pertulit iste necem post annos mille ducentos,
Sexagiuta deeum sex hubu, sex mihi retentos.&quot;

according to the order of their creation
;

it is in fact a gigantic
commentary on Genesis i. Thus bk. i. opens with an account of
the Trinity and its relation to creation ; then follows a similar series

of chapters about angels, their attributes, powers, orders, &c., down
to such minute points as their methods of communicating thought,
on which matter the author decides, in his own person, that they
have a kind of intelligible speech, and that with angels to think and
to speak are not the same process. The whole book, in fact, deals
with such things as were with God &quot;in the beginning.&quot; Bk. ii.

treats of our own world, of light, colour, the four elements, Lucifer,
and his fallen angels, thus corresponding in the main with the
sensible world and the work of the first day. Bks. iii. and iv. deal
with the phenomena of the heavens and of time, which is measured

by the motions of the heavenly bodies, with the sky and all its

wonders, fire, rain, thunder, dew, winds, &c. Bks. v.-xiv. treat of the
sea and the dry land : they discourse of the seas, the ocean, and the

great rivers, agricultural operations, metals, precious stones, plants,
herbs, with their seeds, grains, and juices, trees wild and cultivated,
their fruits and their saps. Under each species, where possible,
Vincent gives a chapter on its use in medicine, and lie adopts for the
most part an alphabetical arrangement. In bk. vi. c. 7 he incident

ally discusses what would become of a stone if it were dropped down
a hole, pierced right through the earth, and, curiously enough, de
cides that it would stay in the centre. Bk. xv. deals with as

tronomy the moon, stars, and the zodiac, the sun, the planets, the

seasons, and the calendar. Bks. xvi. and xvii. treat of fowls and
fishes, mainly in alphabetical order and with reference to their
medical qualities. Bks. xviii.-xxii. deal in a similar way with
domesticated and wild animals, including the dog, serpents, bees,
and insects

; they also include a general treatise on animal physi
ology spread over bks. xxi.-xxii. Bks. xxiii.-xxviii. discuss the psy
chology, physiology, and anatomy of man, the five senses and their

organs, sleep, dreams, ecstasy, memory, reason, &c. The remain

ing four books seem more or less supplementary ;
the last (xxxii. )

is a summary of geography and history down to the year 1250,
when the book seems to have been given to the world, perhaps along
with the Speculum Historiale and possibly an earlier form of the

Speculum Doctrinale.

The Speculum Doctrinale, in seventeen books and 2374 chapters,
is a summary of all the scholastic knowledge of the age and does
not confine itself to natural history. It is intended to be a practical
manual for the student and the official alike

; and, to fulfil this

object, it treats of the mechanic arts of life as well as the subtleties

of the scholar, the duties of the prince, and the tactics of the general.
The first book, after defining philosophy, &c., gives a long Latin

vocabulary of some 6000 or 7000 words. Grammar, logic, rhetoric,
and poetry are discussed in bks. ii. and iii., the latter including
several well-known fables, such as the Lion and the Mouse. Bk.
iv. treats of the virtues, each of which has two chapters of quota
tions allotted to it, one in prose and the other in verse. Bk. v. is

of a somewhat similar nature. With bk. vi. we enter on the practi
cal part of the work

;
it deals with the ars ozconomica, and gives

directions for building, gardening, sowing, reaping, rearing cattle,
and tending vineyards ;

it includes also a kind of agricultural
almanac for each month in the year. Bks. vii.-ix. have reference

to the ars politico, : they contain rules for the education of a prince
and a summary of the forms, terms, and statutes of canonical, civil,

and criminal law. Bk. xi. is devoted to the artes mechanical,

namely, those of weavers, smiths, armourers, merchants, hunters,
and even the general and the sailor. Bks. xii. -xiv. deal with
medicine both in practice and in theory : they contain practical
rules for the preservation of health according to the four seasons

of the year, and treat of various diseases from fever to gout. Bk.
xv. deals with physics and may be regarded as a summary of the

Speculum Naturale. Bk. xvi. is given up to mathematics, under
which head are included music, geometry, astronomy, astrology,

weights and measures, and metaphysics. It is noteworthy that in

this book Vincent shows a knowledge of the Arabic numerals, though
he does not call them by this name. With him the unit is termed

&quot;digitus&quot;;
when multiplied by ten it becomes the &quot;articulus&quot;;

while the combination of the articulus and the digitus is the

&quot;numerus compositus.
&quot;

In this chapter (xvi. 9), which is super
scribed &quot;actor,&quot;

he clearly explains how the value of a number
increases tenfold with every place it is moved to the left. He is

even acquainted with the later invention of the &quot;cifra&quot; or cipher.
The last book (xvii.) treats of theology or (as we should now say)

mythology, and winds up with an account of the Holy Scriptures
and of the fathers, from Ignatius and Dionysius the Areopagite to

Jerome and Gregory the Great, and even of later writers from
Isidore and Bode, through Alcuin, Lanfranc, and Anselm, down to

Bernard of Clairvaux and the brethren of St Victor.

As the fifteenth book of the Speculum Doctrinal? is a summary
of the Speculum Naturale, so the Speculum Historiale may be re

garded as the expansion of the last book of the same work. It con
sists of thirty-one books divided into 3793 chapters. The first book

opens with the mysteries of God and the angels, and then passes on
to the works of the six days and the creation of man. It includes
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dissertations on the various vices and virtues, the different arts and

sciences, and carries down the history of the world to the sojourn
in Egypt. The next eleven books (ii.-xii.) conduct us through
sacred and secular history down to the triumph of Christianity
under Constantine. The story of Barlaam and Josaphat occupies a

great part of bk. xv. ;
and bk. xvi. gives an account of Daniel s

nine kingdoms, in which account Vincent differs from his professed

authority, Sigebert of Gembloux, by reckoning England as the
fourth instead of the fifth. In the chapters devoted to the origincs
of Britain he relies on the Brutus legend, but cannot carry his cata

logue of British or English kings further than 735, where he

honestly confesses that his authorities fail him. Seven more books

bring us to the rise of Mohammed (xxiii. )
and the days of Charle

magne (xxiv.). Vincent s Charlemagne is a curious medley of the

great emperor of history and the champion of romance. He is at

once the gigantic eater of Turpin, the huge warrior eight feet high,
who could lift the armed knight standing on his open hand to a
level with his head, the crusading conqueror of Jerusalem in days
before the crusades, and yet with all this the temperate drinker and
admirer of St Augustine, as his character had filtered down through
various channels from the historical pages of Eginhard. Bk. xxv.
includes the first crusade, and in the course of bk. xxix., which
contains an account of the Tartars, the author enters on what is

almost contemporary history, winding up in bk. xxxi. with a short
narrative of the crusade of St Louis in 1250. One remarkable
feature of the Speculum Historiale is Vincent s constant habit of

devoting several chapters to selections from the writings of each

great author, whether secular or profane, as he mentions him in

the course of his work. The extracts from Cicero and Ovid, Origen
and St John, Chrysostom, Augustine, and Jerome, are but specimens
of a useful custom which reaches its culminating point in bk.

xxviii., which is devoted entirely to the writings of St Bernard.
One main fault of the Speculum Historiale is the unduly large

space devoted to miracles. Four of the mediaeval historians from
whom he quotes most frequently are Sigebert of Gembloux, Hugh
of Fleury, Helinand of Froidmont, and William of Malmesbury,
whom he uses for Continental as well as for English history.

Vincent has thus hardly any claim to be reckoned as an original
writer. But it is difficult to speak too highly of his immense in

dustry in collecting, classifying, and arranging these three huge
volumes of 80 books and 9885 chapters. The undertaking to com
bine all human knowledge into a single whole was in itself a colossal

one and could only have been born in a mind of no mean order.

Indeed more than six centuries passed before the idea was again
resuscitated ; and even then it required a group of brilliant French
men to do what the old Dominican had carried out unaided. The
number of writers quoted by Vincent is almost incredible : in the

Speculum Naturale alone no less than 350 distinct works are cited,
and to these must be added at least 100 more for the other two
Specula. His reading ranges from Arabian philosophers and natural
ists to Aristotle, Eusebius, Cicero, Seneca, Julius Csesar (whom he
calls Julius Celsus), and even the Jew Peter Alphonso. But
Hebrew, Arabic, and Greek he seems to have known solely through
one or other of the popular Latin versions.

A list of Vincent s works, both MS. ,and printed, will be found in the Histoire
Litieraire de France, vol. xviii., and in Ecliard. The Tmctatus Consolatorius pro
Morte Amid and the Liber de Eruditions Filiontm JiegraKum (dedicated to Queen
Margaret) were printed by Amerbach at Basel in December 1480. The Liber de
Institutione Principum has never yet been printed, and the only MS. copy the
writer of this article has been able to consult does not contain in its prologue
all the information which Echard seems to imply is to be found there. The
so-called first edition of the Speculum Mctjus, including the Speculum Morale,
ascribed to Mentelin and long celebrated as the earliest work printed at Stras-
burg, has lately been challenged as being oidy an earlier edition of Vincent s
three genuine Specula (c. 1468-70), with which has been bound up the Speculum
Monde first printed by Mentelin (c. 1473-76). (T. A. A.)

VINCENT OF LERINR, ST, an ecclesiastical writer of

the Western Church, of whose personal history hardly any
thing is known, except that he was a native of Gaul, pos
sibly brother of St Loup, bishop of Troyes, that he became
a monk and priest in the monastery of Lerinum (island of

St Honorat opposite Cannes), and that he died in or about
450. From himself we further learn that only after long
and sad experience of worldly turmoil did he betake him
self to the haven of a religious life. In 434, three years
after the council of Ephesus, he wrote the Commonitorium
(tdversus profanas omnium hsereticorum novitates, in which
the famous threefold test of orthodoxy is laid down and

applied, &quot;quod ubique, quod semper, quod ab omnibus
creditum est.&quot; It is not altogether improbable that Vincent
of Lerins was also the author of the Semipelagian treatise

against Augustinianism which is dealt with by Prosper of

Aquitania in his Pro Augmtini doctrina responsiones ad
capitula objectionum Vincmtianarum.

The Commonitorium has been edited by Baluze (Paris, 1663, 1669,
and 1684), and by Kliipfel (Vienna, 1809). It also occurs in vol.

1. of Migue s Patrol, curs, compl. (1846).

VINCENT DE PAUL, ST (1576-1660), founder of the
&quot;

Congregation of Priests of the Mission,&quot; usually known
as LAZARITES (q.v.), was born on 24th April 1576 at Pouy
near Dax (Landes), where his father owned a small farm.

It was originally intended to train him for the ordinary

pastoral life of the peasants of the Landes, but he soon

showed other aptitudes, and after passing through the

school at Dax he studied at Toulouse, and was ordained

to the priesthood in 1600. Some time afterwards, while

on board a felucca off Marseilles, he had the misfortune to

be captured by Barbary pirates, who took him to Tunis and
sold him as a slave. His third master, who happened to

be a renegade Italian, he succeeded in converting, and both

managed to make their escape, landing at Aigues-Mortea
near Marseilles in June 1607. After short stays at Avignon
and Rome, Vincent found his way to Paris, where he

became favourably known to Monsieur (afterwards cardinal)
de Berulle, who was then engaged in founding the con

gregation of the French Oratory. At Berulle s instance he
became curate of Clichy near Paris (1611); but this charge
he soon exchanged for the post of tutor to the count of

Joigny at Folleville, in the diocese of Amiens, where he

first developed the idea of those &quot;missions
&quot; with which

his name is associated. In 1617 he accepted the curacy
of Chatillon-les-Dombes (or sur-Chalaronne), and it was
here that he received from the countess of Joigny the

means by which he was enabled to found his first &quot;con-

frerie.&quot; The subsequent history of the priests of the mis
sion will be found in the article LAZARITES. Among the

works of benevolence with which his name is more imme

diately and personally associated are the establishment of

a hospital for galley slaves at Marseilles, the institution

of two establishments for foundlings at Paris, and the

organization of the &quot;

Filles de la Charite.&quot; He died at

Paris on 27th September 1660, and was buried in the

church of St Lazare. He was beatified by Benedict XITI.

in 1729 and canonized by Clement XII. in 1737, his

festival (duplex) being observed on 19th July.
VINCENT FERRER, ST (1355-1419), a great Spanish

Dominican preacher, was born of respectable parentage at

Valencia on 23d January 1355. In February 1374 he

took the Dominican habit, and after spending some years
in teaching, and in completing his theological studies, he
was licensed to preach. He graduated as doctor of theo

logy at Lerida in 1374, and his sermons in the cathedral

of Valencia from 1385 onwards soon became famous.

Cardinal Peter de Luna took him with him to Paris in

1391
;
and on his own election to the pontificate as anti-

pope Benedict XIII. made Ferrer his confessor and master
of the sacred palace. Finding, however, the ecclesiastical

atmosphere of Avignon an uncongenial one, he in 1397
resumed his work as a preacher, and Spain, France, Italy,

Germany, and Great Britain and Ireland were successively
visited by him

;
and in every case numerous conversions

were the result of his eloquence, which is described as

having been singularly powerful and moving. In 1412
he was delegated by his native city to take part in the

election of a successor to the vacant crown of Aragon ;

and in 1416 he received a special invitation to attend the

council of Constance, which, however, he does not appear
to have accepted. He died at Vannes on 5th April 1419,
and was canonized by Calixtus III. in 1455, his festival

(duplex) being observed on 5th April.
VINCI. See LEONARDO DA VINCI.

VINDELICIA, or the country of the Vindelici, is a

name of the Roman province which was also called Rhaetia

Secunda. See RH^TIA.
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VINE. Of the grape vines (
Vi tix) V. vinifera is the

species best known and longest cultivated
;
but out of ten

species that grow wild in the United States four (V.

rotundifolia, V. Labrusca, V. sestivalis, and V. cordifolia),

according to Engelniann, are cultivated and have given

origin to numerous derivatives used for wine-making pur

poses. Some of the American varieties have been intro

duced into France and other countries infested with Phyllo

xera, to serve as stocks on which to graft the better

kinds of European vines, because their roots, though per

haps equally subject to the attacks of the insects, do not

suffer so much injury from them as the European species.

American vines should not, however, be introduced for

grafting or other purposes into a vine-growing country
hitherto free from Phylloxera, but only into those in which

the insect has already spread.

Although the genus Vitis comprises, according to Ben-

tham and Hooker, more than two hundred species, mostly
natives of tropical or subtropical regions, yet less than

half-a-dozen species have any
economic value, while the great
interest centres in four or five

only. Vines have woody climb

ing stems, with alternate, palm-

ately-lobed, or in some

(i.)

Vine, (i.) Flower after fall of petals ; magnified, (ii.) Fruit
;
reduced,

(iii. ) Foliage, tendril, and inflorescence
;
reduced.

cases (Ampelopsis, Cissus) compound (digitate), leaves, pro
vided at the base with small stipules. Opposite some of

these leaves springs a tendril, the nature of which is obvi

ous from the numerous transitional states it offers between

the ordinary form of tendril and the inflorescence. The
flowers are small, green, and fragrant, and are arranged
in dense clusters. Each has a small calyx in the form of a

shallow rim, sometimes four-lobed or five-lobed, or toothed.

Within this is an equal number of petals, which in the

true vines cohere by their tips and form a cap or hood,
which is pushed off when the stamens are ripe. In other

species (and as a malformation in the vine itself) the petals
are free and spreading. Four or five free stamens, placed

opposite the petals, spring from a fleshy ring or disk sur

rounding the ovary, each bearing a two-celled anther.

The ovary is surmounted by a sessile stigma and is more
or less completely two-celled, with two erect ovules in each

cell. This ripens into the berry and seed. Planchon, in

his monograph of the Ampelidese, (1887), divides the genus
Vitis into numerous genera of equal rank. He retains,

however, the grape vines under their original name. The

cultivated vine has usually hermaphrodite flowers
; but, as

it occurs in a wild state, or as an escape from cultivation,

the flowers manifest a tendency towards unisexuality :

that is, one plant bears flowers with stamens only, or only

the rudiments of the pistil, while on another plant the

flowers are bisexual. Exclusively female flowers without
stamens do not appear to have been observed. Seedling
plants from the cultivated vines often produce unisexual

flowers, thus reverting to the feral type. Perhaps the ex

planation of the fact that some of the cultivated varieties

are, as gardeners say, &quot;bad setters,&quot; i.e., do not ripen their

fruit owing to imperfect fertilization, is to be sought in

this natural tendency to dicecism.

The conformation of the vine stem has elicited a vast

amount of explanatory comment. The most generally
accepted explanation is the &quot;

sympodial
&quot;

one. According
to this, the shoot of the vine is a

&quot;sympode,&quot; consisting
of a number of

&quot;podia&quot; placed one over the other in

longitudinal series. Each podium consists of a portion of

the stem bearing one or more leaves, each with an axil

lary bud or buds, and terminating in a tendril or an inflor

escence. In V. Labrusca there is a tendril opposite to each

leaf, so that the podium bears only a single leaf. In other

species there is a definite arrangement of the leaves, some
with and others without tendrils opposite to them, the

numerical order remaining constant or nearly so. These

arrangements have doubtless some reference to climatic

phenomena, continuity of growth being arrested by cold

and promoted by warmth. In any case it is obvious that

these facts might be turned to practical ends in cultiva

tion. A vine, for instance, that produces bunches of

grapes at each joint is preferable to one in which there

are several barren joints, as a larger quantity can be grown
within a smaller area. The practice of pruning or

&quot;stop

ping,&quot;
as explained under HORTICULTURE (vol. xii. p. 277),

is consciously or unconsciously regulated by the mode of

growth. The tendril or inflorescence, according to the

views above explained, though in reality terminal, is bent

to one side
;
hence it appears to be lateral and opposite to

the leaf. While the tendril is thus diverted from its

orginal direct course, the axillary bud of the leaf opposite
the tendril begins a new podium, by lengthening into a

shoot which assumes the direction the tendril had prior to

its deflexion. This new podium, now in a direct line with

its predecessor, produces leaves and ends in its turn in a

tendril or inflorescence. A third podium succeeds the

second, and so on. Other authorities explain the forma
tion of the tendril and its anomalous position opposite to

a leaf by supposing that the end of the stem bifurcates

during growth, one division forming the shoot, the other

the tendril or inflorescence. It is not possible within the

limits at our command to specify the facts and arguments

by which these theories are respectively supported. Prac

tically the tendrils assist the plant in its native state to

scramble over rocks or trees. As in the case of similar

formations generally, they are endowed with a sensitive

ness to touch which enables them to grasp and coil them
selves round any suitable object which comes in their

way, and thus to support the plant. The tendrils of the

Virginian creeper (
Vitis or Ampelopsis hederacea

;
the

Partiienocissus quinquefolia of Planchon) are branched,
each branch terminating in a little sucker-like expansion

by means of which it adheres firmly to walls or rocks.

This is especially noticeable in the Japanese species now
so commonly grown against walls under the name of

Ampelopsis Veitchii (the Parthenocittsun tricuspidata of

Planchon). The extremities of these tendrils turn away
from the light, and by this means they are enabled to enter

crevices, inside which they expand and fix themselves,

just as the lewis or key, used by stone-masons, is fixed

into blocks of stone. The anomalous position of the

stamens in front of the petals is explained by the abortion

or non-development of an outer row of stamens, indica

tions of which are sometimes seen on the hypogynous disk
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encircling the ovary. The seeds or grape stones are some

what club-shaped, with a narrow neck-like portion beneath,
which expands into a rounded and thickened portion
above. On the inner or central side of the seed is a ridge
bounded on either side by a shallow groove. This ridge
indicates the point of union of the &quot;

raphe
&quot;

or seed-stalk

with the seed
;

it serves to distinguish the varieties of V.

vinifera from those of other species. In the true vines

the neck of the seed is much longer than in the American

vines, and the ridge or &quot; chalaza
&quot;

occupies the upper half

of the seed, not the middle portion, as in the American
kinds. In endeavouring to trace the filiation and affinities

of the vine, the characters afforded by the seed are spe

cially valuable, because they have not been wittingly inter

fered with by human agency. Characters derived from
the size, colour, or flavour of the berry are of less value

for historical or genealogical purposes than those which
are the outcome of purely natural conditions.

The native country of the European vine is considered

to be the region south of the Caspian. From this pre
sumed centre it has spread eastwards into Central Asia

and westwards to both sides of the Mediterranean, Central

Europe, and as far north as Belgium (Planchon). Hegel
has propounded the notion that the cultivated vine origin
ated as a hybrid between V. vulpina and V. Labrusca,
both North-American species ;

but he offers little evidence

in support of his opinion, which has not received the

assent of botanists generally. It is interesting to note

that grape stones have been found with mummies in

Egyptian tombs of not later age than 3000 years. The

seeds, according to Engelmann, have the characteristics of

those of V. vinifera, but show some very slight variations

from the type of seed now prevalent. Among the Greeks
in the time of Homer wine was in general use. The cul

tivation of the vine must also have been introduced into

Italy at a very early period. In Virgil s time the varieties

in cultivation seem to have been exceedingly numerous
;

and the varied methods of training and culture now in use

in Italy are in many cases identical with those described by
Columella and other Roman writers (comp. HORTICULTURE,
vol. xii. pp. 223, 277). Grape stones have been found

among the remains of Swiss and Italian lake dwellings of

the Bronze period, and others in tufaceous volcanic deposits
near Montpellier, not long before the historic era.

The vine requires a high summer temperature and a

prolonged period in which to ripen its fruit. Where
these are forthcoming, it can be profitably cultivated, even

though the winter temperature be very low. Tchihatchef
mentions that at Erivan in Russian Armenia the mean
winter temperature is 7 l C. and falls in January to - 30

C., and at Bokhara the mean temperature of January is

4 C. and the minimum - 22 C., and yet at both places
the vine is grown with success. In the Alps it is profit

ably cultivated up to an altitude of 1870 feet, and in the

north of Piedmont as high as 3180 feet. At the present
time the limit of profitable cultivation in Europe passes
from Brittany, lat. 47 30

,
to beyond the Rhine by Liege

and through Thuringia to Silesia in lat. 51 55 (Grise-

bach). In former centuries vines were cultivated to the

north of this region, as, for instance, in Holland, in Bel

gium largely, and in England, where they might still be

grown. Indeed experiments have lately been made in

this direction near Cardiff in South Wales. The yield is

satisfactory and the wine made, the variety known as

Camay noir, is described as being like still champagne.
In the Middle Ages, owing to various causes, the better

wines of France and Germany could not be obtained in

England except at prohibitive prices ; but, when this

.state of things ceased and foreign wine could be imported,
the English consumers would no longer tolerate the in

ferior productions of their own vineyards. It is also prob
able that the English mixed sugar or honey with the

wine and thus supplied artificially that sweetness which
the English sun denied. It is a curious fact that at the

present day much or even most of the wine of finest quality
is made at or near to the northern limits of possible
cultivation with profit. This circumstance is probably
explained by the greater care and attention bestowed both
on the cultivation of the vine and on the manufacture of

the wine in northern countries than in those where the

climate is more propitious. The relative inferiority of the

wines made at the Cape of Good Hope and in Australia

is partly due to variations of climate, the vine not yet

having adapted itself to the new conditions, and partly to

the deficient skill of the manufacturers. That such inferi

ority may be expected to disappear is suggested by the

success of vine-culture in Madeira and the Canary Islands.

The development of other species of Vitis, such as the

curious succulent species of the Soudan and other parts
of equatorial Africa, or the numerous kinds in India and
Cochin China, is of course possible under suitable con

ditions
;
but it is obvious that an extremely long period

must elapse before they can successfully compete with the

product of many centuries.

For currants and raisins, both produced by varieties of

the grape-vine, see the respective articles.

Apart from their economic value, vines are often culti

vated for purely ornamental purposes, owing to the elegance
of their foliage, the rich coloration they assume, the shade

they afford, and their hardihood. (M. T. M.)

DISEASES OF VINES.

The organic diseases which affect the vine may be divided into

two categories, those caused by insects and those caused by para
sitic fungi.

Diseases Caused by Insects. Kaltenbach in 1874 enumerated Insect

thirty-two species of insects which injure the vine
;
and since then enemies,

others have been added to the list. We here deal only with the

most important. Amongst those which attack the leaves and

young buds a small beetle, Anomala vitis, one of the Scarabnsidaz,
does great harm in some parts of southern Europe by devouring
the soft tissue of the leaves. A genus of weevils, Otiorhynchus,
contains several species which are injurious to the vine, chiefly by
the adult beetle devouring the buds. 0. raucus, hirticornis, picipcs,

nigritus, ligustici, and sulcatus are all reported from various places
as doing much damage ;

the larva of the last-mentioned species
attacks the roots of the vine, causing the shoots to be small and

ultimately bringing about the death of the plant. Fortunately the
members of this genus have no wings, so that the damage they
cause is to a great extent localized. The same kind of injury is

caused by a small Chrysomeleous beetle, Eumolpus vitis. The
larvse of several Lcpidoptcra attack the vine in the same way,
destroying the young buds. Amongst these Nsenia typica, Agrotis
tritici, and A. pronuba may be mentioned. The larva of Tortrix

pillcriana in the early spring weaves the young vine leaves to

gether, and, enclosed in this nest, devours the soft tissue at leisure.

The imago emerges from the chrysalis in July and shortly after lays
its eggs upon tlie upper surface of the vine leaf. After a few weeks
the caterpillars emerge and continue their work of destruction.

Lethrus cephalotcs, one of the Scarabeeidtv, is very injurious in

vineyards which have a dry sandy soil. The beetles live in pairs
in holes in the ground ; during the summer the beetle bites off the

small young shoots and drags them away to its hole, where it is

believed they serve as food for the larva1
,. In this way very serious

damage is caused to the vine plants. Rhy-iichitcs betulcti, a weevil,
also does much damage to the young shoots and leaves. The grapes
are attacked by the caterpillar of a moth, Conchylis ambiguella,
which lays its egg in the young fruit

;
and in a similar way the

larva of Graptolitha (Conchylis) botrana attacks the flowers and
fruit. The larva of the cockchafer, Mclolontha vulgaris, also does

much damage by biting through and devouring the roots. Coccus

vitis is a small scale insect of reddish brown colour, with irregular
black spots in the female, which lives in the bark of old or neglected
vines and weakens the tree.

By far the most destructive of all insect pests which attack the Phyllo-

cultivated vine is Phylloxera vastatrix. This much-dreaded insect xcra.

belongs to the family Aphidse, or plant lice of the order Ilemiptera.
The genus contains several species which live upon oak trees.

Their proper home is in North America ; but they have been found
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in English vim-vies since 1P63. The symptoms of the disease first

appeared in France about the same time, in the neighbourhood of

Tarascon. From the department of Gard the infection spread south

to the sea, and east, west, and north, till the south-eastern corner

of France was thoroughly infected. Another centre of infection

arose a few years later near Bordeaux in Gironde, whence the disease

spread till the whole of the southern half of France was more or

less severely attacked. The parasite was first discovered in France

in the year 1868. The Phylloxera has spread to Corsica
;

it has

appeared here and there amongst the vineyards of the Rhine and
Switzerland

;
it is found in Spain and Portugal, Austria, Hungary,

Italy, and Greece
;
and in 1885 its presence was discovered in

Australia (Victoria), at the Cape of Good Hope, and in Algeria.
Hence it is no exaggeration to say that with very few exceptions
its distribution is co-extensive with that of the cultivated grape
vine.

The symptoms of the disease, by means of which an infected spot

may be readily recognized, are these. The vines are stunted and
bear few leaves, and those small ones,

advanced stage, the leaves are dis-

eoloured, yellow or reddish,with their

vdges turned back, and withered.

The grapes are arrested in their

growth and their skin is wrinkled.

If the roots are examined, numerous
fusiform swellings are found upon
the smaller rootlets. These are at

first yellowish in colour and fleshy ;

but as they grow older they become
rotten and assume a brown or black

colour. If the roots on which these

.swellings occur be examined with a

lens, a number of minute insects of

a yellowish brown colour are ob
served

;
these are the root -forms

{radicola) of Phyl.lnyf.ra (fig. 1) ; they

&quot;When the disease reaches an

Fig. 1. Fig. 2.

Fio. 1. Root-inhabiting form (radicola) of Phylloxera, with proboscis inserted
into tissue of root of vine.

FIG. 2. Phylloxera. Winged female which lives on leaves and buds of vine,
and lays parthogenetieally eggs of two kinds, one developing into a wingless
female, the other into a male.

are about 8 mm. long, of an oval outline, and with a swollen

body. No distinction between head, thorax, and abdomen can
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head bears small

ved eyes and a

pair of three-

jointed antenme,
t lie first two
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Hciuely and A ^^ &amp;gt;\4 \Y
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is fixed by this Fio. 3. a, Male produced from small egg c, laid by winged

rostrum, which is ^
female (fig. 2) ; b, large egg ; c, small egg.

, , Fio. 4. Wingless female produced from largo egg (fig. 3, ?/),into cue Iaid by winged fema i e (fig . 2).
root of the vine
for the purpose of sucking the sap. The abdomen consists of seven

segments, and these as well as the anterior segments bear four rows of

small tubercles on their dorsal surface. These root-dwelling insects

are females, which lay parthenogenetic eggs. The insect is fixed by
its proboscis, but moves its abdomen about and lays thirty to forty

yellow eggs in small clusters. After the lapse of six, eight, or twelve

days, according to the temperature, the larvae hatch out of the eggs.
These are light yellow in colour and in appearance resemble their

mother, but with relatively larger appendages. They move actively

about for a few days and then, having selected a convenient place
on the young roots, insert their proboscis and become stationary.
They moult five times, becoming with each change of skin darker
in colour

; in about three weeks they become adult and capable of

laying parthenogenetic eggs. In this way the insect increases with

appalling rapidity : it has been calculated that a single mother
which dies after laying her eggs in March would have over

25,000,000 descendants by October. If, however, the insect were
content with this method of reproduction, the disease could be
isolated by surrounding the infected patches with a deep ditch full

of some such substance as coal-tar, which would prevent the insects

spreading on to the roots of healthy vines. The fertility of the

parthenogenetically-produced insects would also diminish after a
certain number of generations had been produced.
As the summer wears on a second form of insect appears amongst

the root-dwellers, though hatched from the same eggs as the form
described above. These arc the nymphs, destined to acquire wings ;

their body is more slender in outline, and at first they bear well-
marked tubercles. After several moults the rudiments of two

pairs of wings appear, and then the insect creeps up to the surface
of the earth, and on to the vine. Here it undergoes its fifth and
last moult, and appears as a winged female, capable of reproducing
parthenogenetically. The winged form has a slender body with
distinct head (fig. 2). The eyes are well developed, with numerous
facets

;
the antenna have three joints, the terminal one shaped

like that of the root-dwellers. The wings are transparent, with few

nervures, and are well adapted for flight. The anterior pair reach
far beyond the end of the abdomen ; the posterior are narrower
and not so long. These winged forms are about 1 min. long.
They fly about from July till October, living upon the sap of the

vine, which is sucked up by the rostrum from the leaves or buds.

They lay their parthenogenetically-produced eggs in the angles of
the veins of the leaves, in the buds, or, if the season is already far

advanced, in the bark. In very damp or cold weather the insect
remains in the ground near the surface, and deposits its eggs there.
The eggs are very few in number and of two sizes, small and large
(fig. 4, b and c). From the larger a female (fig. 3) is hatched in eight
or ten days, and simultaneously, for the first time in the life-history
of the Phylloxera, a male

(fig. 4) appears from the smaller egg.
Neither male nor female has wings ;

the rostrum is replaced by a
functionless tubercle ; and there is no alimentary canal. The
female is larger than the male and differs from it and the other
forms in the last joint of the antenna?. The life of these sexual
forms lasts but a few days, and is entirely taken up with reproduc
tion. The female is fertilized by the male and three or four days
later lays a single egg the winter egg and then dies. This egg
is laid in the crevices of the bark of the vine, and as it is protectively
coloured it is almost impossible to find it. Here the winter eggs
remain undeveloped during the cold months

;
but in the following

spring, as a rule in the month of April, they give birth to a female
insect without wings, which resembles the root-dwelling forms, but
has pointed antenna;. These forms are termed the stock-mothers

;

they creep into the buds of the vine, and, as these develop into the

young leaves, insert their proboscis into the upper side. By this
means a gall is produced on the under side of the leaf. The gall
is cup-shaped, and its outer surface is crumpled and covered with
small warts and hairs. The opening upon the upper surface of the
leaf is protected by similar structures. Within this gall the stock-
mother lives and surrounds herself with numerous parthenogenetif-
ally-produced eggs, sometimes as many as two hundred in a single

gall ;
these eggs give birth after six or eight days to a numerous

progeny (gallieola), some of which form new galls and multiply in
the leaves, whilst others descend to the roots and become the root-

dwelling forms already described. The galls and the gall-producing
form are much commoner in America than in the Old World.

Scheme of the Various Forms of Phylloxera vastatrix.

A. Root-infesting forms, 9

Winged forms, 9
I

Wingless female.

I

Root-infesting forms, 2&amp;lt;1 generation, 9
I

Root-infesting forms, 3d generation, 9

&c.

Gall-producing 9 Root-infesting 9
I i

ditto. A.

The natural enemies of the Phylloxera are few in number : they
include some mites, Hoplophora arctata, Thyroglyphusphylloxeras,
and the millepede Poly.rcnus lar/urus, which devours the subter

ranean forms. Innumerable artifices have been proposed to com
bat the terrible disease caused by this minute insect, but none of

them seem to be completely successful. As a rule the means sug-
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gestcd are to render the soil uninhabitable for the root forms by

injecting certain chemical poisons. Since the importance of the

winter egg in the life-history of the insect was demonstrated by
Balbiani, attempts have been made to destroy these eggs by rubbing
the branches with a chain-armour glove, or some such contrivance

for removing the outer layers of the bark, which should be burnt.

Again, certain varieties of American vines, which have the reputa
tion of being Phylloxera proof, have been grafted on European
stocks; but this has proved to be only a doubtful success as regards
the Phylloxera, whilst the wine made from such vines has un

doubtedly deteriorated. The treatment which has been most suc

cessful is periodically to submerge the vineyard for a period of not

less than forty days. Where this plan has been tried, it has been
most successful

; unfortunately the majority of vineyards are

planted on hill-sides and other places where this method of treat

ment is impracticable. The root-dwelling forms do not thrive in a

sandy soil
;
hence vines grown in a district where such soil is found

usually escape the disease.

Oidium. Fungoid Diseases. The most destructive form of fungoid disease

which attacks the vine is caused by a Pyrenomycetous fungus,
Oidium (Erysiphe) Tuckeri. The disease was first noticed in

England in 1845
;
in 1848 it appeared at Versailles ; by 1851 it

had spread through all the wine-producing countries of Europe,

being especially virulent in the lands bordering on the Mediter
ranean

;
and in the following year it made its appearance in Madeira.

There is little doubt that, like the Phylloxera, the Oidium is in its

origin American. The disease is characterized by the appearance
of a white mycelium on the young leaves

;
this spreads quickly and

attacks the older leaves and branches, and ultimately reaches the

grapes. At first these are marked only by small brown spots ;
but

the spots spread and fuse together, the skin of the grape is destroyed,
and the flesh decays, the seed only remaining apparently untouched.
The disease spreads by the mycelium growing over the epidermis of

the plant. The hyphse composing the mycelium are provided with

haustoria, which project into the cells of the affected part. Some
of the hyphpe which project from the leaf bear conidia, which are

constricted off one at a time, and it is by their means that the

fungus spreads. The perithecia have not yet been discovered in

Europe. But it is not impossible that this stage of the life-history
of Oidium exists in the United States in the form of Uncinula

spiralis, which causes a widely spread disease amongst the American
vines. The Oidium is in its turn attacked by a fungus of the same

tribe, Cicinnobolus Cesatii, De By, which lives parasitically within

the hyphse of its host, and at times even succeeds in destroying it.

The means which have proved most efficacious, both as a remedy
and a preventative of this disease, is to scatter flower of sulphur
over the vines, before the morning dew has evaporated. Another
method is to boil one part of lime with three parts of sulphur, and
to sprinkle the mixture over the affected plants.

Perono- Another fungus which attacks vines, especially those of America,
apora is Peronospora viticola. The mycelium spreads through the green
viticola. parts of the plant, attacking the leaves, twigs, and unripe grapes.

On the upper side of the leaf, where it is first visible, it forms pale

green irregular spots, which become darker in colour. On the

under side of the leaf these patches are white and are composed of

the spore-bearing hyphae. The leaf ultimately becomes dried up
and brittle. The grapes which are attacked cease to grow, turn
brown or white, and ultimately dry up and fall oif. This disease

has been successfully treated with a spray of copper sulphate and

lime, or sulphate of iron
;
solutions of these salts prevent the conidia

from germinating.
An- Anthracnose is the name usually given to a disease which was
thrac- formerly known as &quot;charbon,&quot; &quot;pech,&quot;

or &quot;brenner.
&quot;

This

nose. disease is caused by the parasitism of Sphaceloma ampclinum, one

of the Pyrenomycetous fungi. The fungus assails all the green

parts of the vine, and injures the leaves and young shoots as much
as it does the grape itself. The first sign of its presence is the ap
pearance of a minute spot, which is greyish in the centre, with a

brown border. This spot increases in size
;
in the stalks it assumes

an oval shape, with its long axis parallel to the stalk, whilst in

the leaves and grapes it is more or less circular in outline. The
centre of the spots on the grapes becomes darker as the disease ad

vances, and a red line appears dividing the dark brown border into

an outer and an inner rim and giving a very characteristic appear
ance to the diseased plant. The berries do not shrivel up as those

do that are affected by the black rot. The mycelium of Sphace-
lom t grows just beneath the cuticle of the vine, through which it

soon bursts, giving rise to a number of minute hyphte, which bear

conidia. These are minute, oval, colourless spores, which serve to

spread the disease over the vineyard and from place to place. The

complete life-history of this form is at present unknown ;
and in

formation as to where the fungus passes the winter, and in what
form, would probably afford some useful indications as to the

method that should be adopted to combat the disease. Anthracnose
has been known in Europe for many years, but has only been ob
served in America since 1881, whither it was probably imported
from the Old &quot;NVorld. As a preventative to its attacks a solution

(50 per cent.) of iron sulphate has been found very useful, as well
as care in planting on well-drained soil that does not lie too low,
the disease seldom appearing in dry, well-exposed vineyards.
The black rot, like the Oidium and P. viticola, is American in its Black

origin. It has been known and observed there since 1848, but ap- rot.

peared for the first time in France in 1885. The disease is caused

by a fungus, Physalospora BidweUii, Sacc. (Phoma uvicola), one of
the Pyrenomycctes, and by some authorities it has been considered
to be a further stage in the life-history of Sphaceloma. The fungus
confines its attacks to the grapes, the leaves and stems being rarely
if ever affected. The grapes are not assailed until nearly full-grown,
when a brownish spot appears, which spreads over the whole grape.
The latter at first retains its plumpness, but on the appearance of
little black pustules, which first occur on the part first affected,
the grape begins to shrivel. This continues until the grape is

reduced to a black hard mass, with the folds of skin pressed closely

against the seed. The disease does not spread from grape to

grape, so that as a rule only a certain number of grapes in a bunch
are destroyed. The hyphse of the mycelium of this fungus are sep
tate, with numerous short branches. The pustules on the surface

are due to fructifications, pycnidia, and spennagonia. The presence
of conidia has also been recently demonstrated. The fungus passes
the winter in the withered grapes which fall to the ground ;

hence

every care should be taken to collect these and burn them. The
use of the solutions mentioned above may also be recommended as

a preventative.

Among the other fungi which infest the vine may be mentioned Other

Phyllosticta viticola and Ph. Labruscaz, which, when the attack is fungi.

severe, cause the destruction of the leaves, the only part they assail.

These, like the foregoing, are members of the Pyrcnomycetcs. To
the same class belongs also Cercospora vitis (Cladosporium vMcolum),
which has club-shaped spores of a green-brown colour. This also

attacks the leaves
; but, unless the season is extremely unfavour

able, it does little harm.
A very disastrous root-disease of the vine is due to the ravages

of the fungus Dcmatophora nccatrix, which forms subterranean

strings of mycelium so-called rhizomorphs the fructification of

which is as yet not known
;

it forms conidia and sclerotia, however,
and presents certain analogies to the Discomycctcs. The diseased

roots have been confounded with those attacked by Phylloxera.
The only mode of combating the malady seems to be to uproot the

plants and burn them. Isolation of the diseased areas by means of

trenches has also been practised. This fungus has extended its

ravages considerably in southern France and Switzerland within
the last ten years. (A. E. S. )

VINEA. See VIGNA.

VINEGAR is a dilute form of acetic acid, having a

flavour that varies according to the source from which
it is obtained. Vinegar has been known from the earliest

historical period, and its power of acting on and dissolving-

mineral substances rendered it an important agent in the

hands of the alchemists. They were, however, unac

quainted with pure acetic acid
;
the most concentrated

solution they possessed, called spiritus veneris, was obtained

by distillation from cupric acetate (verdigris). The nature

of acetous fermentation, and the rationale of the processes

by which vinegar is prepared, are explained under FEU-

MENTATION (vol. ix. p. 98) ;
and the acetic acid obtained

by the destructive distillation of wood is dealt with under

TAR (vol. xxiii. p. 57). Here we have to do only with

the various kinds of vinegar used for table, medicinal,
and other household purposes. Malt, wine, and beetroot

vinegars are made by the slow process, whilst for the

quick method dilute brandy or other spirit is most largely

employed.
Malt vinegar is the preparation commonly manufactured in the

United Kingdom, the high alcoholic duties there excluding the use

of spirits in the industry. A fermented wort is prepared, as in

brewing, which is run into casks laid on their side, bung-hole
upwards, till they are three-fourths filled. These casks have a hole

bored in each end near the top, and between the three holes a con

stant circulation of air is secured over the surface of the liquid.
The casks are disposed in low-roofed vaults, artificially heated, in

which free circulation of air is kept up ;
but sometimes the process

is carried on in the open air in what is termed a vinegar field.

According to the temperature (which should he about 70 Fahr.)
and other conditions, the acetification of the wort may occupy from
weeks to months. From the casks the vinegar is transferred to

large tuns provided with false bottoms, over which a thick layer of

stalks and skins of grapes and raisins, &c., termed rapes, is strewn.

Through this the vinegar is filtered from one tun into another,
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whereby it is cleared from mucilaginous matter and the last traces

of alcohol are thoroughly oxidized. Wine vinegar is made in

France and other vine-cultivating countries from wine lees and
inferior wines. The finest vinegar is yielded by white wines, the

product being purer, pleasanter, and generally stronger than

ordinary malt vinegar. Vinegar is also largely prepared from beet

root, from the juice of other saccharine vegetables and fruits, and
from sugar ;

and indeed all sources of alcohol may be regarded
as possible materials for making vinegar. Quick method vinegar
is made, principally in Germany, from dilute spirit (about one of

proof spirit to six of water), to which are added small proportions of

sugar, honey, or malt extract. The standard liquor used by dif

ferent manufacturers varies considerably. The process is also used

to some extent in England for converting fermented and clarified

malt wort into vinegar. Commercial vinegar varies much in

strength. What is termed
&quot;proof&quot; vinegar contains 4 -

6 percent
of real acetic acid

; and, as it requires twenty-four grains of anhy
drous carbonate of soda to neutralize each fluid ounce, it is also

known as No. 24. In the same way weaker qualities are known
as No. 22, No. 20, &c., these figures indicating the grains of car

bonate of soda which neutralize a fluid ounce.

Vinegar is extensively consumed in the preparation of pickles
and sauces, and as a table condiment, especially with salad vege
tables and fish. For many culinary purposes it is flavoured with
aromatic herbs and spices. Aromatic vinegar, made from glacial
acetic acid and perfumes, possesses a refreshing stimulating pun
gency, as is familiarly known by its use in vinaigrettes. Marseilles

vinegar, or thieves vinegar, is an aromatic preparation used as a

prophylactic and masker of evil odours. Vinegar is also a men
struum for several medicinal agents ; and in a concentrated con
dition it is a valuable rubefacient and external stimulant.

VINET, ALEXANDRE RODOLPHE (1797-1847), a French

critic, though not a Frenchman, was born near Lausanne
on 17th June 1797. He was educated for and duly entered

the ministry of the Protestant Church, the date of his ordi

nation being 1819. He had, however, already acquired an

important position as teacher of the French language and
literature in the gymnasium at Basel, and during the whole

of his life he was more of a critic than of a theologian,

though he exercised some influence in the latter capacity,
headed a secession from the national church in Vaud, was
for a time professor of theology at Lausanne, and advo
cated an extreme toleration in the matter of religious

formulas, together with the separation of church and state.

As a theologian Vinet would already have been long for

gotten, despite some sermons and treatises which had a

certain vogue in his native country, and, being in part
translated into English, exercised some influence on English-

speaking adherents of Calvinism. His performances as a

literary critic, which for the most part represent his aca

demic lectures, are, however, of greater importance. By
procuring for Sainte-Beuve an invitation to lecture at

Lausanne on Port-Royal, he was the cause of one of the

capital works of recent French literary history. But he

had less indirect titles to fame in the same department
than this. Like all other French writers of repute in

Switzerland, he has been accused by French-born censors

of that mysterious patavinity which is supposed to attach

to Swiss French, and which has been illustrated in such

a remarkable fashion by Rousseau, Benjamin Constant,

Joseph and Xavier de Maistre, Topffer, and others. But
the persons thus branded were probably content to write

French as well as Livy wrote Latin. Vinet s Chrestomat/ue

Franchise (1829), his Etudes sur la Litterature Franchise
mi XIXeme Siecle and his Histoire de la Litterature Fran-
mise au XVIII*me

Siecle, together with his Etudes sur

Pascal, fitudes sur les Moralistes des XVIeme ft XVITeine

Siecles, Histoire de la Predication pendant les Reformes, and
other books gave evidence of a wide knowledge of litera

ture, a sober and acute literary judgment, and a very con

siderable faculty of appreciation. On the whole, he belongs
to the academic school of critics rather than to the romantic-

impressionist school, or to that rarer and better school than

either which adjusts its theories to the work which is

brought before it, and condemns nothing so long as it is

good work according to the writer s own standard. He

had considerable affinities with this last, and his work,
having the singular advantage of being in some sort

foreign criticism, without undergoing the disadvantage
which attaches in French eyes to all criticism of French
affairs written in a foreign language, has had a great in

fluence on France. Vinet died on 15th May 1847 at

Clarens (Vaud). A considerable part of his works was not

printed till after his death.

VINNITSA, a district-town of Russia, in the govern
ment of Podolia, is situated on the Bug, 137 miles to the
north-east of Kamenets-Podolsk, and 29 by rail from the
Zhmerinka junction on the railway from Odessa to Lem-
berg. It was founded in the 14th century, but nothing
now remains of its two stone forts. Its old Jesuit college
is now a gymnasium. Owing to the great fertility of the

neighbourhood, there are a number of distilleries
;
and the

Vinnitsa merchants, mostly Jews, carry on trade in corn
and spirits. The population in 1884 was 18,580.
VIOL. See VIOLIX.

VIOLET. The violets comprise a genus of at least one

hundred, some say two hundred species, found principally
in temperate regions of the northern hemisphere ;

a few
also occur in mountainous districts of South America, while
the genus is not wholly without representatives in Australia.

The species are mostly low-growing herbs with alternate

leaves provided with large leafy stipules. The flowers are

solitary, or rarely in pairs, at the end of slender axillary
flower stalks. The flowers themselves are very irregular
in form, with five sepals prolonged at the base, and
five petals, the lowest one larger than the others and pro
vided with a spur. The five anthers are remarkable for

the petal-like processes which extend beyond the anther

cells and form a sort of cone around the style. The ovary
is superior, one-celled, with three parietal placentas and
numerous ovules. It is surmounted by a single style,

which terminates in a dilated or hook-like stigma. The
fruit is a capsule bursting loculicidally, i.e., through the

centre of each of the three valves. The irregular con

struction of the flower is evidently connected with fertili

zation by insect agency. To reach the honey in the spur
of the flower (of the pansy), says Miiller, the insect must
thrust its proboscis into the flower close under the globular
head of the stigma. This lies in the anterior part of a

groove fringed with hairs on the inferior petal. The
anthers shed their pollen into this groove, either of them
selves or when the pistil is shaken by the insertion of the

bee s proboscis. The proboscis, passing down this groove
to the spur, becomes dusted with pollen ;

as it is drawn

back, it presses up the lip-like valve (of the stigma) so

that no pollen can enter the stigmatic chamber
;
but as

it enters the next flower it leaves some pollen on the upper
surface of the valve, and thus cross-fertilization is effected.

It is curious, however, that in the common violet, V.

odorata and other species
&quot;

cleistogamic
&quot;

flowers occur

of a greenish colour, so that they offer no attractions to

insect visitors and their form is correspondingly regular.

In such flowers self-fertilization is compulsory and very

effectual, as seeds in profusion are produced.

Several species of Viola arc native to Great Britain. V. odorata

is highly prized for its fragrance, and in cultivation numerous
varieties have originated. The garden pansies or heartseases are

derivatives from V&quot;. tricolor, a cornfield weed, V. altaica, and V.

(/raitdifloro: They are reputed to have been first raised about 1810

by Lady Mary Bennet, with the assistance of her gardener, Mr
Richardson, the term pansy or pcnsec having been long attributed

to V. tricolor. The variety and richness of colouring in these

flowers are very remarkable.
&quot;

Bedding violas,&quot; which differ from

pansies in some slight technical details, have been raised by crossing

V. lutca with V. calcarata. The violas are credited with powerful
emetic and diuretic properties, on which account they have been

admitted into some of the pharmacopoeias ;
but they are now

very little used.

XXIV. 31



242 VIOLIN
Descrip
tion of

the in

stru

ment.

Descent
of violin

Lyre.

VIOLIN, a stringed instrument employed in orchestral

and chamber music. The body is a resonant box, composed
of a belly, back, and six ribs, all shaped out of thin wood
to various curves, the belly and back being scooped out of

solid slabs, and the ribs planed and bent. The whole is

glued together upon six internal blocks. Pine is used for

the belly, maple for the other parts. The external surface

is covered with a fine hard varnish of a brown, red, orange,
or yellow colour, which renders the box more resonant.

To this box is glued a solid neck or handle, slightly in

clined to the plane of the box, and along the whole instru

ment four gut strings are stretched by means of as many
pegs and a tail-piece. They are tuned in fifths, thus

_-__,-, _ and set in vibration with a bow, strung with

IpEE^zEE horsehair well rubbed with rosin, which is held

-& in the right hand, the scale being completed

by stopping the strings with the fingers of the left hand, in

which the instrument is held, on an ebony finger-board

glued to the handle, and projecting over the body of the

fiddle. The movable bridge, across which the strings are

strained, forms the spring or mechanical centre of the

violin, and answers to the reed in wood wind-instruments.

It has two feet, of which the treble or right-hand one rests

firmly on that part of the belly which is supported by a

sound-post resting on the back, thus forming a rigid centre

of vibration, while the bass or left-hand foot, resting on the

freely-vibrating part of the belly, communicates to it, and

through it to the air in the box, the vibrations which the

bow excites in the strings. The belly is strengthened, and
its vibration regulated and increased, by a longitudinal
bar glued inside it exactly under the bass foot of the

bridge. Two incisions in the belly, called sound-holes,

from their letting out the sound, also facilitate and modify
the vibration. The middle pair of ribs on each side have

an inward curvature, to afford the bow better access to

the strings. The superficial area of the belly is divided

by the bridge into two approximately equal parts, for an

obvious acoustical reason
;

1 but the upper half is longer
and narrower than the lower, which is relatively short and

broad. This device gives greater length to the vibrating

portion of the strings, and hence greater compass to the

instrument. It also brings the bowing place on the strings
nearer to the player.
The violin, as the name imports, is a modified form of

the viol, an instrument constructed on exactly similar

principles, though different in every detail. It dates from

the middle of the 16th century; the viol was perfected
somewhat earlier. During two centuries the two instru

ments were in use contemporaneously ;
but the violin class

gradually drove the viols from the field, on the principle,

which governs the general history of musical instruments,

of the &quot; survival of the loudest.&quot; The primitive viol is a

modified form of the lute
;
and the lute is an adaptation

of the small lyre of classical antiquity, the name of which

(fidicula) survives in both groups of the common names

for bowed instruments (fidicula, fidula, fideille, vielle, fidel,

vedel, fiedel, fiddle
;
in the Romance group, vidula, viula,

viola, violino, violone, violoncello). The fidicula or lyre

consisted of a resonant box, having a yoke (jugum or

transtillum) instead of a neck, and one string for each

note. Obviously, by substituting for the jugum a handle

or neck, and thus enabling the fingers of the left hand to

stop the strings at will, the number of strings and the

tension on the box could be diminished, the scale of notes

increased, and the task of the right hand facilitated. By
this improvement the class of instruments denominated

lyre developed into the lute class
;
and by other improve

ments upon the original basis it developed into the harp.
1 In order that the vibrational impulse may be given as nearly as

possible at the centre of the mass of air in the resonant box.

The origin of the peculiar mechanism which, when added
to the lute, produced the viol, viz., the movable bridge,

sound-post, and bow, is obvious. The bow is a develop
ment of the plectrum employed for sounding the lyre. The

bridge was borrowed from the Greek KGIVWV, or monochord.

Movable bridges (t Traywyets, subductaria, ponticuli) were

employed to divide the monochord so as to produce the

intervals of the various scales. 2 The sole use of this in

strument being to train the ear of singers, it may well be

supposed that musicians would endeavour to render the

tone continuous, the better to support the voice
;
and this

could be readily done by substituting for the plectrum
a common military bow, with the string well rubbed

with rosin,
3 a substance largely used by the Greeks and

Italians. This supposition is confirmed by the fact that

the marine trumpet, the most primitive of bowed instru

ments, is simply a bowed monochord. Although we can

point to no pictorial representation of the bow as applied
to musical instruments earlier than the 10th or llth cen

tury, it is reasonable to conclude that the bridge and bow
were adapted to the monochord and fidicula during the

later empire. A substitute for the bow was afterwards

found in the rosined wheel and handle, doubtless first

applied to the monochord, afterwards perfected in the large
mediaeval organistrum, and still employed in the smaller

vielle or hurdy-gurdy. The bow, however, held and still

holds its ground as the most convenient means of pro

ducing continuous tone from stringed instruments. The
substitution of a hank of horse-hair for the single bow

string dates from very early times.

Except the marine trumpet or bowed monochord, we
find in Europe no trace of any large bowed instruments

before the appearance of the viol in the 15th century.
The geige, crowd, rebec, and fidel, as the small bowed in

struments of the Middle Ages were variously called, were

small enough to be rested on the shoulder during perform

ance, and were usually rather smaller than the modern
violin. It is not easy to assign each of these names to

any particular form of instrument. They all had in com
mon a resonant box, either circular, oval, or semi-pear-

shaped, a handle with a finger-board, a tail-piece, a bridge,
and from two to four strings tuned to fourths or fifths.

The pegs were set vertically to the handle above the finger

board, as in the modern guitar. The bow, which was
short and clumsy, had a considerable curvature, and the

string a high tension. None of these instruments can have

had a deeper compass than a boy s voice. The use of the

fidel in the hands of the troubadours, to accompany the

adult male voice, explains the attempts which we trace in

the 13th century to lengthen the oval form of the instru

ment. A contrary curvature, as in the guitar, was then

given to the sides of the resonant box, to enable the bow
to reach the strings of the enlarged instrument. This

may be denominated the troubadour s fiddle.

The invention next to be described formed the turning-

point in the history of bowed instruments. In order to

keep in place the ribs of the troubadour s fiddle, with
their troublesome contrary flexures, side-blocks inside the

instrument were probably used. By cutting these blocks

with an angle towards the outside, dividing each side rib

into three smaller ones, and giving the middle one on

each side a contrary curve so as to meet the upper and

Viol.

The bow.

Geige,

crowd,

rebec,

and
iidel.

Side-

blocks

and
corner-

blocks.

2
Meibomius, Ai/ctores Mnsicse Antiques, Amsterdam, 1652, p. 89.

3
Rosin, manufactured as now from turpentine, was generally used

in Italy and Greece in the preparation of wine (Pliny, AT
.H., xiv.

20, 25), as an ingredient in medicine, and as a cosmetic (Scribonius

Largus, Compos., 137 sq.). Violin rosin is called in French colophane
and in German, colophonium, from the town of Colophon ;

and Colo-

phonian rosin is described by Pliny as
&quot;prne cseteris fulva, si teratur

alba fit, gravior odore.
&quot; Good violin rosin answers exactly to this

description.
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lower ribs at an angle on the block, the resonant box was

greatly strengthened, its construction became easier, and

it became possible to make instruments of indefinitely

larger size. Corner-blocks thus converted the fidel into

the viol. Single corner-blocks (contrary flexures being
still given to the upper ribs) were sometimes used, and

often occur later on
;
but double corner-blocks came at

once into general use, and resulted in the construction of

the viol in several sizes. The mediaeval fiddle appears

originally to have had a perfectly flat belly like the lute.

It must early have been discovered that a belly scooped
out to a slight curve offered greater resistance to the pres

sure of the strings transmitted by the bridge. Bellies thus

scooped out probably came into general use with the in

vention of corner-blocks. The back continued to be, and

in the viol family has always been, a piece of flat joinery.

Theoretically, no doubt, this is right; for a scooped-out
back is false in construction, as there is nothing for the

arch of the back to carry. But, as a back thus modelled

and forming a duplicate of the belly, as in the violin,

produces a much more powerful tone, this consideration

has come to be disregarded.
The viol is an instrument, or rather family of instru

ments, of merit and interest, though now superseded by
the violin, with the exception of the double bass, which

still survives as a practical instrument. The following
are the points in which the viol differs from the violin :

The Viol has

1. A flat back of joiner s work. 1.

The Violin has

A scooped-out back, modelled
like the belly.

Square shoulders, and a top
like the bottom.

3. A low bridge with feet only.
4. /-shaped sound-holes.

5. A thick narrow handle.

6. Four strings tuned by fifths.

Acute corners.

Shallow ribs.

A ringing brilliant tone.

2. Shoulders with a contrary
flexure in the pattern, and
an oblique slope in the back.

3. A high bridge mounted on legs.

4. C-sliaped, sometimes &quot;flaming

sword,&quot; sound-holes,

f). A thin broad handle.

( ). Six or seven strings, tuned by
fourths and a third.

7. Square or obtuse corners.

8. Deep ribs.

9. A soft penetrating tone. 9.

[n the matter of 4 and 7 a few viols, made after the

violin had been perfected, and chiefly Italian, follow the

violin. The modern double bass also follows the violin in

these points and in 5. The viol was made in three main

kinds, discant, tenor, and bass, answering to the cantus,

medius, and bassus of vocal music. Each of these three

kinds admitted of some variation in dimensions, especially

the bass, of which three distinct sizes ultimately came to

be made (1) the largest, called the concert bass viol;

(2) the division or solo bass viol, usually known by its

Italian name of viola da gamba ;
and (3) the lyra or tabla-

ture bass viol. The normal tuning of the viols, as laid

down in the earliest books, was adapted from the lute to

the bass viol, and repeated in higher intervals in the rest.

Viola da Gamba. The fundamental idea,

as in the lute, was
Distant Viol. Tenor Viol.

the outermost strings

E should be two octaves
&quot;

=l
&quot;

apart hence the in-

g:=i=r^ .fry g tervals of fourths with

_=E^ a third in the middle.

The highest, or discant viol, is obviously not a treble but

an alto instrument, the three viols answering to the three

male voices. As a treble instrument, not only for street

and dance music, but in orchestras, the rebec or geige did

duty until the invention of the violin, and long afterwards.

The discant viol first became a real treble instrument in

the hands of the French makers, who converted it into

the quinton. The double bass, the largest of the viols, is

not a legitimate member of the family, having no corre-

spending voice, and being from the purely musical point
of view superfluous. It appeared, however, concurrently
with the bass, as soon as the invention of corner-blocks

made it possible to construct bowed instruments of a size

only limited by the possibility of playing them. As the

discant viol is determined in size by the proportions of the
bent arm, the tenor viol by the height above the knee of

a sitting player, the bass by a relative height when the

instrument is held between the knees, instead of supported
on them, so the double bass is determined in size by the

height of the standing figure, the bottom of the resonant
box resting on the ground. In this respect it corresponds
with the marine trumpet, which afforded an obvious hint
for its construction. Originally it was made for six

strings, the tuning being as follows :

Double Bass In imitation probably of the largest register

_ of pipes on the improved organs which were

^^_^^^ then being built, the double bass viol was used

^ as a sub -bass. For this purpose the three
fs&amp;gt;

highest strings were probably soon found to be

useless, and they must have been very liable to break
; and,

as the pressure of useless strings impairs the resonance of

the instrument, they seem to have been gradually dropped.
The three lowest strings are the same as those used for

the modern double bass.

The earliest use of the viols was to double the parts of Develop

vocal concerted music
; they were next employed in Inent

.

of

special compositions for the viol trio written in the same
uols

compass. Many such works in the form of
&quot;

fantasies
&quot;

or &quot;

fancies,&quot; and preludes with suites in dance form, by
the masters of the end of the 16th and 17th centuries,
exist in manuscript ;

a set by Orlando Gibbons, which are

good specimens, has been published by the English Musical

Antiquarian Society. Later, the viols, especially the bass,
were employed as solo instruments, the methods of com

position and execution being based on those of the lute.

Most lute music is in fact equally adapted for the bass

viol, and vice versa. In the 17th century, when the violin

was coming into general use, constructive innovations be

gan which resulted in the abandonment of the trio of pure
six-stringed viols. Instruments which show these innova
tions are the quinton, the lyre, and the viola d amore.
The first-mentioned is of a type intermediate between the

viol and the violin. In the case of the discant and tenor

viol the lowest string, which was probably found to be of

little use, was abandoned, and the pressure on the bass

side of the belly thus considerably lightened. The five

strings were then spread out, as it were, to the compass
of the six, so as to retain the fundamental principle of the

outer strings being two octaves apart. This was effected

by tuning the lower half of the instrument in fifths like

the violin and the upper half in fourths. This innovation

altered the tuning of the treble and tenor viols, thus

One half of the instrument was
therefore a viol, the other half

a violin, the middle string form-
p

ing the division. The tenor ffJEz
viol thus improved was called

in France the quinte, and the
gy ^

treble corresponding to it the

quinton. From the numerous specimens which survive it

must have been a popular instrument, as it is undoubtedly
a substantially excellent one. The relief in the bass, and

the additional pressure caused by the higher tuning in the

treble, gave it greater brilliancy, without destroying the

pure, ready, and sympathetic tone which characterizes the

viol. While the tendency in the case of the discant and

tenor was to lighten and brighten them, the reverse process
took place in that of the bass. The richer and more sonor

ous tones of the viola da gamba were extended downwards

Quinto or
Tenor Quinton.
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thetic

strings.

by the addition of a string tuned to double bass A, thus

Seven-stringed Marais, a French virtuoso, is usually credited

Xi ,

)1

ll
la

with this improvement ;
and this extended com-

V ia 1 1 1 Dei. 1

g: pass is recognized in the classical viola da gamba
^rz^S^rz writings of Sebastian Bach and De Caix

^- d Hervelois. The result, however, was not uni

versally satisfactory, for Abel used the six-stringed instru

ment
;
and the seven strings never came into general use

in England, where the viola da gamba was more generally

employed and survived longer than elsewhere.

The want of positive power, which is the weakness of

the viol and ultimately drove it from the field, must have

been early noticed on a comparison of its delicate ton-es

with the harsher notes of the rebec. Hardly had the viol

appeared, when makers cast about for means of augmenting
its tone. One way of doing this was by additional strings
in unisons, fifths, and octaves, a device Avhich had been

already employed in the small fiddles of the Middle Ages,
and is identical in principle with the augmentation of

diapason tone on the organ by means of other registers.

The double or treble strung viol, in various sizes, was
known as the lyre (Italian, accordo) ;

but this multiplica
tion of strings proceeds on a false principle, for each ad

ditional string diminishes the resonance of the box, and

at the same time hardens the tone and increases the task

of the player. More ingenious and successful was the in

vention of sympathetic metal strings, usually steel, laid

under the finger-board, as close as possible to the belly, and

speaking by consonance with the notes produced on the

bowed strings. From this resonance by sympathy the viol

thus strung acquired the general name of viola damore.

The original viola da gamba when so strung came to be

called the viola bastarda
;
the seven-stringed bass, with

an elaborately perfected sympathetic apparatus, was well

known in the 18th century by the name of the bordone or

baritone, and was a favourite instrument with musical epi
cures. Instruments made on this principle are found in

all sizes
;
even kits are met with having sympathetic strings

(sordino d amore). Violins with sympathetic strings

(usually five) are more rare
;

the viola d amore chiefly
used was of tenor size and compass. Originally tuned as

to its bowed strings like the pure tenor viol, an additional

string was given it, and the so-called
&quot;

harp-way
&quot;

tuning

adopted, thus viola d Amore, viola d Amore, The sympathetic

strings were at-

pegs driven in-

block, passed
lower part of the

flat tunin sharp
tuning^ tac]led

;= to the bottom

through the

bridge, or over

a low bridge of ^^8=^ SiiESjEE: their own
&amp;gt;

as

near as possible
-

= = to the surface of

the belly, under the fingerboard, and were strained to pitch
either by means of additional pegs, or, better, by wrest-pins
driven into the sides of the peg box and tuned by a key.

Originally six, seven, or eight sympathetic strings were used,
which were tuned to the diatonic scale of the piece in per
formance. Later, a chromatic set of twelve strings was

employed ;
and instruments are met with having a double

set (24) of chromatic strings, two for each semitone in the

scale. With thirty-one strings to be kept in perfect tune,
the task of the player must have been arduous indeed

;

and it is not strange that instruments so elaborate and
troublesome were abandoned. In a moist climate like that

of Great Britain it is practically impossible to keep a viola

d amore in playing order, the steel strings being in most
of their length covered by the fingerboard and out of

reach, while the slightest rust impairs the resonance, and
much rust renders the instrument completely useless.

The improvements which were to develop an ultimate

bowed instrument for permanent musical use proceeded in

the opposite direction to the lyre and viola d amore : they

consisted in increasing yet more the resonance of the box,

by making it lighter and more symmetrical and by string

ing it more lightly, instead of more heavily. This was

really falling back on primitive principles, for the hints

were certainly derived from old extant specimens of the

crowd and the geige. Existing pictures prove that the oval

and the circular geige were made with nearly flat backs

and bellies of correlative pattern ;
and it was natural to

seek to reproduce their more powerful tone in the viol by
giving it shallower ribs and a back modelled like the belly,
and by assimilating the top of the instrument, where the

handle is added, to the bottom. This change at once

transformed the box of the viol into that of the violin,

and the transformation was completed by rejecting the

lute tuning with its many strings and tuning the instru

ment by fifths, as the geige and rebec had always been

tuned. The tenor viol was apparently the first instrument

in which the change was made, about the middle of the

16th century, and it was so successful that it was quickly

applied to the treble and bass instruments.

The question so often mooted, Who invented the violin ?

may therefore be dismissed. The instrument was produced
by applying to the viol certain principles borrowed from
its smaller predecessors. It would be equally correct to say
that it was produced by applying to the geige other princi

ples borrowed from the viol. Tradition indicates one of

the Tieffenbriickers, a German family whose members for

more than a century were famous lute-makers in Venetia

and Lombardy, as the inventor. The earliest instrument

of the violin type known to the present writer is a tenor

made by Fr. Linaroli of Bergamo, at Venice, in 1563
;
and

the earliest makers whose authentic works have descended

to us in considerable numbers are Gaspar da Salo and

Maggini, both of Brescia.

An important distinction should be mentioned which High

divides violins into two classes, known respectively as the an^ flat

&quot;

high
&quot; and the &quot;

flat
&quot;

model. On this subject much Las

been said and written
;
but it has not been discussed scien

tifically, nor has the prevalence of one model over the other

at different times and in different places been accounted

for. It is understood that, while the flat model, which
has now practically driven the high model from the field,

yields a tone that is more powerful and travels further, the

high model yields a tone which comes out more readily,
and is softer and more flute-like, although less capable of

light and shade. The high model is less convenient for the

player, because when the instrument is rested on the clavicle

the strings are at a greater altitude in relation to the right

arm, which accordingly requires to be raised. Hence the

high model has become less popular as the art of violin-

playing has developed, and is undoubtedly less suitable

to the elaborate system now in use. These remarks

apply to instruments of pronounced high model
;
for the

distinction is in fact a matter of degree, and is purely
mechanical in origin. The flattest models rise about twelve

millimetres above the ribs, while the highest do not exceed

twenty, and many of the best violins have an elevation

between these limits. The object of the rise being to give

just such a degree of resistance to the pressure of the bridge
as will set the enclosed air in due vibration, and this de

gree being approximately the same in all violins, the

amount of elevation must obviously be relative to the

strength and elasticity of the fibres of the belly. The more

regular the shape of the box, that is, the flatter the model,
the more perfect and the more completely blended will

be the undulations of the mass of air within, and the more

uniformly sonorous and musical the tone
;
but owing to

the pressure of the strings only strong and elastic wood
can be used for this model. Wood of stiff and brittle

fibre must be worked to a higher arch, or if used for the
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flat model must be left too thick for perfect vibration.

Hence we might expect to find the flat and the high model

employed respectively where different qualities of wood are

available, with a corresponding result in the tone. Fine

elastic pine is chiefly found on the southern slopes of the

Alps ;
and thereabouts the best viols and violins have

always been made. The famous violin-makers carried on

their trade at Brescia, Cremona, Mantua, Milan, and Venice,

while the Piedmontese Alps and the Apennines furnished

material for some makers in Piedmont and at Bologna.

High-modelled violins, and flatter instruments of thicker

wood and inferior sonority, were chiefly made in Tyrol,

Germany, France, and England, where the available mate

rial was less tenacious and elastic.

The early Italian school is chiefly represented by the Brescian

makers, Caspar da Sal6, Giovanni Paolo Maggini, Giovita Rodiani,
and the two Zanettos (1580-1630). It is, however, misleading to

denominate it the Brescian school, for its characteristics are shared

by the earliest makers of Cremona and Venice. To eyes familiar

with the geometrical curves of the later Cremona school most of the

violins of these makers, like the early violins of England and Ger

many, have a rude and uncouth appearance. The height of the

model varies
;
the pattern is attenuated ; the /-holes share the

general rudeness of design, and are set high in the pattern. Andreas
Amati of Cremona, the eldest maker of that name, effected some

improvements on this primitive model
;
but the violin owes most

to his sons, Antonio and Geronimo, who were partners. Nicholas,
son of Geronimo, and Antonio Stradivari, the pupil of Nicholas,
each did something to perfect the model

;
but the substantial im

provements which converted the Brescian violin into the modern
instrument were the work of Antonio and Geronimo. These im

provements, which were, in fact, of an artistic rather than a scien

tific nature, consisted in modelling the instrument in all its outlines

and surfaces to regular curves. Painting and inlaying had long been

employed in the decoration of stringed instruments ; but the

brothers Amati were the first who applied to the violin the funda
mental law of decorative art, that the decorative and constructive

elements should be blended in their inception : in other words, the

construction should be itself decorative and the decoration itself

constructive. The nature of the instrument suggested the applica
tion of this law, for all extraneous additions to the varnished wood
of which it consists tend to damp the tone. Nicholas Amati (1596-

1681) made some slight improvements in the Cremona model, and
Antonio Stradivari (1649-1737) finally settled the typical Cremona

pattern, which has been generally followed
;

for the majority of

violins since made, whether by good or bad makers, are copies of

Stradivari. Besides the last-named, the following makers worked

generally on the Amati model, Cappa, Gobetti, the Grancino

family, Andreas Guarnieri, and his son Giuseppe, the Ruggieri

family, and Serafin of Venice. Bale^trieri, the Bergonzi family,
Alessandro Gagliano, the earlier members of the Guadagnini family,

Montagnana, and Panonno were pupils or followers of Stradivari.

Landolfi, Storioni, and Carlo Giuseppe Testore, a pupil of Giovanni

Grancino, leaned to the model of Giuseppe Guarnieri del Gcsu.

Some resemblances, especially in the matter of the varnish, are

traceable between the works of makers who lived contemporaneously
in the same town, e.g. ,

in Naples, Milan, and Venice.

The Amati method was adapted to the higher model by Jacob
Stainer of Absam, near Hall in Tyrol, whose well-known pattern
was chiefly followed by the makers of England, Tyrol, and Germany,
down to the middle of the 18th century. It thenceforward fell into

disuse, owing to the superior musical qualities of the Cremona violin

and to improved means of communication, which enabled the violin-

makers of other countries to procure wood
sufficiently

soft and
tenacious to be worked to the flat model. The school of Stainer is

represented amongst many others by Alhani, Hornsteiner, the

Klotz family (who made large numbers of instruments excellent in

their kind), Schorn of Salzburg, and Withalm of Nuremberg. The

English makers may be divided into three successive groups : 1.

an antique English school, having a character of its own (Rayman,
IJrquhart, Pamphilon, Barak Norman, Duke of Oxford, &c. ); 2.

imitators of Stainer, at the head of whom stands Peter Wamsley
(Smith, Barrett, Cross, Hill, Aireton, Norris, &c. ) ;

3. a later school

who leaned to the Cremona model (Banks, Duke of Holborn, Betts,
the Forsters, Gilkcs, Carter, Fendt, Parker, Harris, Matthew
Hardie of Edinburgh, &c.). The early French makers have little

merit or interest (Bocquay, Gavinies, Pierray, Guersan, &c. ) ;
but

the later copyists of the Cremona models (Lupot, Aldric, Chanot the

elder, Nicholas, Pique, Silvestre, Vuillaume, &c.) produced admir
able instruments, some of which rank next in merit to the first-rate

makers of Cremona.

The tenor violin, in compass a fifth lower than the treble

violin, appears to have preceded the latter
;
and from

Tenor Violin. Violoncello.
Camera

ex ^s^nS Specimens W6 Tenor

=#= KK g= : ^^=^= know that the bass vio- violil1

W-& :=L2=:= lin, now termed the
a

!

1(

!

~-^- i 11 i violon-

-& violoncello, with a tun- ceu0j

i^=gEZ- ing an octave below the tenor, appeared very
shortly afterwards. A double bass violin, tuned

a fourth below the violoncello and usually known as the
basso da camera, completed the set of instruments in violin

shape ;
but from the difficulty attending its manipulation

it never came into general use. The celebrated double
bass player, Dragonetti, occasionally used the basso da

camera, and an English player named Hancock, who dis

pensed with the highest or E string, is still remembered
for his performances on this unusual instrument.

The tenor and violoncello are made on the same general
model and principles as the violin, but with certain modi
fications. Both are relatively to their pitch made smaller

than the violin, because, if they were so constructed as to

have the same relation to the pitch and tension of the

strings as the violin, they would not only have an over

powering tone but would be unmanageable from their

size. This relatively diminished size, both in the dimen
sions of the instrument and in the thickness of the wood
and strings, gives to the tenor and violoncello a graver
and more sympathetic tone. To some extent this reduced
size is compensated by giving them a greater proportional

height in the ribs and bridge; the increase is hardly per

ceptible in the tenor, but is very noticeable in the violon

cello. Correlative to this general diminution in the size

of the instrument and the tension of the strings as the

bass register is entered, there is a progressive diminu
tion in the size and tension of the strings of each

instrument, the treble string having in all cases the

greatest tension and being thickest in proportion, though

actually the thinnest. This is partly due to the fact that

the ear demands greater brilliancy and force in the higher

register ;
but it has also a mechanical reason. The treble

foot of the bridge is fixed, while the bass foot vibrates

freely ;
additional stability is given to the rigid side and

additional freedom to the bass side by lightening the

tension in each string progressively towards the bass.

This can be verified by the simple experiment of stringing

up a violin with the strings reversed, but without altering
the sound-post and bass-bar. Still further to lighten the

tension on the bass side, the lowest string of the violin

and the two lowest of the tenor and violoncello are .spe

cially made of thin gut and covered with fine metal wire.

Such strings yield a grave tone with comparatively little

tension.

It is obvious that, if the lowest string, or the two lowest strings, Scorda-

are elevated in pitch, the tension will be greater, and the violin tura.

will produce a more powerful tone ;
if the bass string is lowered,

the contrary will take place. By adapting the music to this altered

tuning (scordatura) some novel effects are produced. The follow

ing are the principal scordaturc which have been occasionally

employed by various players.

Lolli. DC Bcriot,

Prume,
Mazas, &c.

The violoncello is less amenable to the scordatura than the

violin ; the only classical instance is the tuning employed by Bach

-,. jg in his fifth sonata, which consists in lowering the iirst

* ^:~r3 string by a tone.

It is commonly said that an old violin is better than

Bucli. a new one. Other things being equal, and supposing
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the older to be in fair preservation, this is true

;
it is also true that

of old violins the best, as a rule, have survived. Good violins,

however, have been continuously made, and are still being made,

though since the middle of the 18th century the cheapness of the

&quot;trade&quot; fiddle, made by the hundred by divided labour, has much
circumscribed the business of the higher-class workman. The best

workmen of different countries differ little in merit
;
but it is

seldom that any maker out of Italy is successful in varnishing his

work so as to impart to it the superior resonance which characterizes

the best Italian violins. The varnish, originally merely orna

mental and preservative, has become an essential part of the work,
from its intimate connexion with the tone. The secret of making
varnish is not lost, as is sometimes stated

;
the difficulty consists

in applying and drying it with reference to the climate where the

operation takes place. In moist climates, oil varnish, which is the

best, dries too slowly ;
hence the use of spirit varnish, which is

more manageable, but has not the effect of permeating the superficial
tissues of the wood so as to increase and perpetuate its elasticity.

Many well-made modern violins, notably those of some French

makers, have proved failures, because they have, under a mistaken

belief, been made out of old and dry wood. After a few years pine

begins to lose its elasticity ; the old makers used wood* that was

only just sufficiently seasoned, and they preserved its elasticity by
applying their varnish at once.

It is also commonly said that a flat violin is preferable to a high-
modelled one. This must be accepted with some modification.

Instruments which are excessively flat should be avoided, for

reasons above stated. A moderate height, rather less than the

medium, is most favourable to vibration ; what is really essential is

that the sound-holes should be in horizontal planes, not in planes
inclined at a considerable angle to the transverse section of the

instrument. Such sound-holes, as may be proved at once by the

ear, have the property of immediately letting out the vibrations of

the small mass of air which lies directly under the bridge, and
thus rob the great mass of air in the body of the fiddle of the

impulse necessary to set it properly in vibration
;
hence the tone,

though quickly yielded and not feeble to the ear of the player, is

found at a short distance to be deficient in force and flexibility.
The violins most in request are the larger specimens of the Amati

family, of Stradivari and his best pupils, and of the two cousins

Giuseppe Guarnieri, the instruments of Giuseppe called &quot; del Gesu,&quot;

from his use of the sacred monogram on his tickets, being by some

players preferred to those of Stradivari. For old instruments of

the best class purchasers must be prepared to pay from 200 to

600, according to their quality and state of preservation. Second-
class old Italian instruments, and first-rate specimens of the best

school of French copyists, can usually be bought for smaller sums
down to 20. The chief seats of the wholesale violin manufacture
are Mirecourt in France and Markneukirchen in Saxony.
The violin bow, which is made of Brazil wood, was reduced to

its present admirable shape about 1780 by Francois Tourte of Paris

(1747-1835), whose bows are still esteemed above all others. A fair

Tourte bow is generally worth 10
;
but a fine one has been sold

for 30
;
and one of his best violoncello bows, which are rarities,

was recently sold in Paris for 44. Bows, however, which leave

little to be desired are made in great numbers by English, French,
and German makers. A good bow is of more importance to a

player than a good violin ; something may be done with an indiffer

ent instrument, but no one can play with a bad bow.
The best strings have always been made in Italy ;

the climate
of northern Europe is unsuitable for the manufacture. Good strings
are essential to the player, and they should be frequently changed,
as they only retain their shape at the place where the bow touches

them, and their elasticity, for a limited period.

For further information on the history of stringed instruments, the reader is

referred to Vidal, Les Instruments a Archet, 3 vols. 4to (Paris, 1876-79) ; Riihl-

inann, Gesch. der Bogen-Instrumente (Brunswick, 1882); and the various articles
in Grove s Dictionary nf Music and Musicians. The best handbook of violin-

makers is Hart s Violin (London, 1875-80). The process of violin-making is

well described in E. H. Allen s Violin-Making as it was and is (London, 1S85).
A smaller work, which can be recommended, is Maugin s Manuel (hi Luthicr

(Paris, 1869). The art of playing the violin has been practically treated at

length by Campagnoli, Baillot, Spohr, Ferdinand David, Alard, and many other

professors of the various schools
;
but the only attempt to explain it system

atically with reference to sound scientific theory is contained in an unpre
tending brochure by Karl Courvoisier (Die Violin-Technik, Cologne, 1878),
which it is impossible to praise too highly. See also Musical Instruments, His
toric, Bare, and Unique, by A. J. Hipkins (Edinburgh, 1SS7). (E. J. P*.)

VIOLLET-LE-DUC, EUGENE EMMANUEL (1814-1879),
French architect and writer on archaeology, was born at

Paris on 27th January 1814. He was a pupil of Achille

Leclere, and in 1836-37 spent a year studying Greek and
Roman architecture in Sicily and Rome. His chief interest

was, however, in the art of the Gothic period, and, like

Sir Gilbert Scott in England, he was employed to &quot;restore&quot;

some of the chief mediaeval buildings of France, his earliest

works being the abbey church of Vezelay, various churches

at Poissy, St Michel at Carcassonne, the church of Semur
in Cote-dOr, and the fine Gothic towTn-halls of Saint-

Antonin and Narbonne, all carried out between 1840
and 1850. From 1845 to 1856 he was occupied on the

restoration of Notre Dame in Paris in conjunction with

Lassus,
1 and also with that of the abbey of St Denis. In

1849 he began the restoration of the fortifications of Car
cassonne and of Amiens cathedral

;
and in later years he re

stored Laon cathedral, the chateau of Pierrefonds, and many
other important buildings. He was an intimate friend of

Napoleon III., and during the siege of Paris (1871) gave
valuable help as an engineer to the beleaguered army.

2

He held many important offices, both artistic and political,

and was for many years inspector-general of the ancient

buildings throughout a large part of France. His last work
was the general scheme for the Paris exhibition buildings
in 1878. He died on 17th September 1879.
As a designer Yiollet-le-Duc occupied only a secondary place ;

but as a writer on medieval architecture and the kindred arts he
takes the highest rank. His two great dictionaries are the standard
works in their class, and are most beautifully illustrated with very
skilful drawings by his own hand. Yiollet-le-Duc was a man of

the most varied and brilliant abilities, endowed with a power of

work which has seldom been equalled. He was at once an artist,
a man of science, a learned archaeologist, and a scholar. His map
showing the rock contours and the glaciers of Mont Blanc is a

model of its kind, which combines great artistic beauty with the

accuracy of the most skilful engineer. His strong poetical fancy
enabled him to reconstruct the life and buildings of the Middle

Ages in the most vivid way. His principal literary works were the

Dictionnaire de TArchitecture Fran^aisc du XL au XVI. Sieclc,
1853-69

;
Dictionnaire du Mobilicr Franqais, 1854-75

;
L Architec

ture Militaire au Moyen Age, 1854
;
Habitations Modcrncs, 1874-

1877 ;
Histoire d unc Maison, 1873 ; Histoirc d une Fortcrcsse, 1874

;

Histoirc de THabitation Humaine, 1875 ;
Lc Massif dc Mont-Blanc,

1876; VArt Russe, 1877; Histoire d un Hotel-dc-Villc et d unc

Cathedrale, 1878
;
La Decoration dppliquee aux Edifices, 1879 ;

as

well as many minor works dealing with separate buildings.
VIOLONCELLO. See VIOLIN.

VIOTTI, GIOVANNI BATTISTA (1753-1824), violinist

and musical composer, was born at Fontanetto in Pied

mont, on 23d March 1753. He learned the rudiments of

music from his father, a veterinary surgeon and an amateur

horn-player; and in 1764 Giovannini taught him the

violin for a year. Two years later he was placed by the

Marchesa di Voghera under the violinist Pugnani at Turin.

In 1780 Viotti, having already made himself a name,
travelled through Germany and Poland to Eussia, where
the empress Catherine honoured him Avith marks of extra

ordinary favour. He next appeared in London, in com

pany with Pugnani, and at once achieved a brilliant and

lasting reputation. In 1782 he was equally successful in

Paris. Two years later he was appointed leader of Prince

de Soubise s private orchestra; and in 1788 he undertook
the direction of the opera, raising the performances, with

Cherubini s assistance, to a very high level. Viotti also

joined with Feydeau-de-Brou in constructing the famous

Feydeau theatre. In 1790 the Revolution compelled him
to fly to England ;

but a charge of Revolutionary espionage
drove him for a time to Hamburg, whence, however, he
returned in 1795. From that time he resided almost

uninterruptedly in London until 1818, when he once more
settled in Paris, resumed the direction of the opera, and
retired in 1822 with a pension. He died in London on
10th March 1824.

Viotti s playing was distinguished by an extreme purity of style,
a magnificent tone, and an endless variety of poetical and ima

ginative expression. He was undoubtedly the best violinist of the

age, and the best composer for his instrument. Among his works
are 29 violin concertos, a series of symphonies concertantes for two

violins, 45 duos, 18 trios, and 21 quartetts, and a great number of

sonatas, notturnos, and other instrumental works. His school was

worthily perpetuated by his pupil Rode.
1 He published in 1867-69 a fine work showing his not very success

ful coloured decoration applied to the chapels of Notre Dame.
See his Menwire sur la Defense de Paris, 1871.
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VIPER. The vipers constitute a family (Viperidx) of

Old-World, poisonous, viviparous snakes, which have a

single movable poison fang on either side of the upper

jaw, without any excavation or pit between the eye and

the nostril, thus differing from the Crotalidse. They
have a post-frontal and a maxillary bone, which latter is

swollen and upright, articulating with the pre-frontal by
a ginglymus, and short not reaching the premaxilla.

Vipers are mostly more or less thick-bodied and short-

tailed, the head being entirely covered above with small

scales, except in a single species. The nose is often re

curved, and some scales of the head are elongated so as to

form &quot; horns &quot;

in several species. The main points in the

anatomy
l of the group have been already described in the

article REPTILES, and their zoological relations stated in

the article SXAKES.
There is much diversity of opinion as to the classifica

tion of the vipers, and, as Dr Alexander Strauch appears to

be the author who has worked out the group with the

greatest care and completeness, his classification is here

provisionally adopted.
The Viperidx thus consist of three genera, which are

distinguished as follows :

(1) Two rows of sub-caudal scales
|

,
. , . ,\

(2) One row of sub-caudal scales

a. Gular scales smooth, body rounded or f Ecliis

depressed, tail simple 1 (1 species. )

b. Gular scales strongly keeled, body com- I Athcris

pressed, tail prehensile \ (3 species. )

The common viper (
V. berus) is easily distinguished

from the harmless ring-snake by the black and white (or

yellow) band behind the head, which is generally con

spicuous in the latter animal. It is also distinguishable

(apart from individual varieties) from the snake Coronella,
rare in England, by having a dark V-shaped mark on its

head and a dark zig-zag line down the back. It is this

viper which has the top of the head covered by shields

(which may be regular or irregular in outline) instead of

.small scales only. It is one of the most widely distributed

of snakes, being found from northern Spain eastwards to

the island of Saghalin, and from the northern boundary of

Persia to beyond the Arctic Circle in Scandinavia, though it

is not found in Ireland. It inhabits all sorts of situations,

though it prefers a dry soil, and it may be met with at an

elevation of 9000 feet above the sea. It seeks its prey at

night, and penetrating the burrows of mice will eat their

nestlings. Its bite is sometimes fatal to large dogs, and

occasionally to weakly children. It brings forth in April
and May from five to fourteen young, which are hatched as

they are born.

The other European vipers arc V. axpis, V. am/nodytcs, and V.

latastii.
2 V. asiris is very like the common viper, save as to the

scales on the head and the fact that its snout is somewhat turned

up. It inhabits France, Switzerland, and Italy. V. ammodytcs
is a somewhat larger species, with a singular pointed process extend

ing upwards froin the snout end. It is found in Egypt, Syria,
Asia .Minor, Turkey, Greece, southern Austria, and Italy. V.

latastii is a species intermediate between V. axpis and }
r

. ammo-
dylM. It inhabits Spain, Portugal, Morocco, and Algiers. Thus,
of the four European vipers, two arc also found in Africa and one
in both Africa ami Asia. There are three exclusively Indian

vipers, V. xan/hliia, V. pcrsica, and V. russcllii. V. xanthina
is an animal about 2^ feet long. As in all the other non-European
vipers, the body scales are strongly keeled. It is found in Asia

Minor, Svria, and Persia. V. persica is, as its name implies, a

Persian animal. The scales above each eye are so modified as to

form a horn. V. russcllii is hornless, but very large : it is said

to attain a length of more than 6 feet. It is widely distributed,

inhabiting India, Burmah, Siam, Ceylon, Sumatra, and Java.

1 For a description of the poison fang, see vol. xx. p. 457; and for

a tigure of the skull, see vol. xx. p. 452.

In collections wherein very many specimens are preserved it is

possible to find transitional forms between all the four European
species.

Two vipers are common to Asia and Africa. One of these, V.

maurilanica, extends from Algiers to Persia. It may be nearly 5

feet long. The other species, V. cerastes, is a much smaller snake,
never being much more than 20 inches in length. It is remark
able for two long pointed horns (which stand up over either eye),
and is widely distributed in North Africa and Arabia. All the
other species of the genus Vipern are exclusively African, and

only one is found north of the Sahara. This is V. avizennse. It

has no horns, and only attains a length of about 16 inches. V.

supcrciliaris is also a small snake, but it has a large rugose supra-
orbital plate. It comes from Mozambique. The puff-adder ( V.

arictans] is a large thick snake, which may be 4 feet long. It is a

very deadly animal, and is widely distributed over southern and
central Africa, extending to both the east and west coast of that
continent. It is without horns. V. nasicornis is a beautifully

FIG. 1. I ipcra nasiwi ins.

coloured, large, and bulky snake, which may be upwards of 6 feet

long. Two horns project obliquely forwards from just in front of

either nostril. It inhabits southern Africa. It is a very venomous
animal. 3 V. rhinoceros is another large snake, which comes from

both the east and west coasts. It has a pair of horns upstanding
between its nostrils, each clothed with but a single shield. V.

cornuta has scaly prominences, which are hardly &quot;horns,&quot; and

which consist each of a group of four or five large upright distinct

scales placed above one of the eyes. It is a small snake, hardly

ever more than 20 inches long. It inhabits western, southern, and

eastern Africa. V. caudal is is a still smaller snake, which has a

single scale extending upwards over either eye. It conies from

southern Africa, as also does V. schncidcri, which is like the last

species, save that it has nothing at all representing horns. I&quot;,

inornata is also hornless, though it has the supraorbital region

somewhat elevated. It is a very small snake, only about 15 inches

long. It is a South-African species, as also are V. atropos and /&quot;.

atropoides, which are both hornless and are about 2 feet long.

The genus Eckis consists of but one species (E. carinata),

which has been noticed and figured in the article SNAKES

(see vol. xxii. p. 198). It is a viper-like snake, which

3 On one occasion one of these snakes, after giving birth to twenty-

one young (which bit and killed mice within five minutes of being

born), became very ill-tempered, and when two adult males were

placed in her cage she bit one with such violence as to break off one

of her fangs, which she left, about three-quarters of an inch in length,

sticking in liis back. He, however, appeared not to suffer the

slightest inconvenience, and was never the worse for it (see I ruc.

Zvol. Sue., 1871, p. 638).
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inhabits desert lands or dry plains, and extends from India

through Abvssinia and North Africa to Senegal.

Via. 2. Athens burtoni. (Length 12 inches.)

The genus Atheris is made up of several more or less

problematical species of snakes, all of which present a great
contrast to the other Viperidx, in that they have long,

slender, and laterally compressed bodies with prehensile
tails being altogether adapted for arboreal life. Never
theless the head is decidedly viperine, sharply marked off

from the neck, broad behind, and heart-shaped when looked
at from above. These animals are assisted in climbing,
not only by their prehensile tails, but also the strongly
keeled scales beneath the lower jaw. All the so-called

species are inhabitants of tropical Africa, A. burtoni, A.

squamiyera, and A. chloroechis being found on the west
coast. Two new species have been lately discovered, A.

anisolepis and A. cseviceps, both from the Congo.
The genus Acanthophis is sometimes classed with the

vipers, but is here excluded on account of its large, truly
colubrine head shields. See SNAKES, vol. xxii. p. 198.

The Viperidse, are geographically distributed as follows :

Palscarctic Kegion.
1 F. bcrus, V. aspis, V. ammodytes, V.

lafnstii, V. xanthina, F. pcrsica, V. mauritanica, V. cerastes, F.

avi~ennse, E. carinata.

Ethiopian Region. F. supcrciliaris, V. arietans, V. nasicornis,
F. rhinoceros, V. cornuta, V. caudalis, F. sclincideri, V. inornata,
V. atropos, V. atropoidcs, A. burtoni, A. squamigcra, A. chloroechis.

Indian Region. F. russcllii, E. carinata. (ST G. M.)

VIHGIL (P. VERGILIUS MARO) enjoyed in ancient times
an unquestioned supremacy among Roman poets. His

pre eminence in poetry was as distinctly recognized as that
of Cicero in prose ;

and among the llomans, as among all

nations who have possessed a great poetical and a great
prose literature, the superior power of poetry over that of

1 This region includes Europe, Africa north of the Sahara, and Asia
north of the Himalayas.

any other mode of artistic expression to embody and per

petuate the true ideal of the national imagination and the

deepest vein of national sentiment, was fully recognized.
The veneration in which his name was held during the

long interval between the overthrow of Western civilization

and the revival of letters affords testimony of the depth
of the impression which he made on the heart and imagin
ation of the ancient world. The traditional belief in his

pre-eminence has been on the whole sustained, though not

with absolute unanimity, in modern times.
]&amp;gt;y

the

scholars and men of letters of the 16th, 17th, and 18th

centuries it was never seriously questioned. Only during
the first half of the present century has his right to be

ranked among the great poets of the world been disputed

by eminent. German and English critics. The German
mind has always been more in sympathy with the art and

genius of Greece than of Rome and Italy ;
and during the

first half of the present century, when English criticism

first came under German influence, there was a strong
reaction from the habitual deference paid to those writers

who had moulded literary taste in the previous century.
The estimation of Virgil, as the most consummate repre
sentative of Latin culture, suffered most from this reaction.

In the present day the effect of this reaction shows itself

only in a juster estimate of Virgil s relative position among
the poets of the world. It is no longer a question whether
he or Homer was best entitled to hold that &quot;

sceptre
&quot;

among the great poets of antiquity which Lucretius

awards to the older poet. It may still be a matter of

individual opinion whether Lucretius himself was not a

more powerful and original poetical force, whether he

does not speak more directly to the heart and imagination
of our own time. But it can hardly be questioned, on a

survey of Roman literature, as a continuous expression of

the national mind, from the age of Nsevius to the age of

Claudian, that the position of Virgil is central and com

manding, while that of Lucretius is in a great measure
isolated. If we could imagine the place of Virgil in

Roman literature vacant, it would be much the same as if

we imagined the place of Dante vacant in modern Italian,

and that of Goethe in German literature. The serious

efforts of the early Roman literature the efforts of the

older epic and tragic poetry found their fulfilment in

him. The revelation of the power and life of Nature,
first made to Lucretius, was able to charm the Roman
mind, only after it had passed into the mind of Virgil, and
been brought nearer to the heart of Romans and Italians

by association with the industry most congenial to them.

And not only does Virgil absorb and supersede much of

what went before him
;

he anticipates and supersedes
much of what came after him. When we have read the

sEneid, we add scarcely anything to our sense of the

capacities of the Italian genius and of the Latin language

by studying the artificial epics of the empire. It is

enough to read any ten lines of them along with any ten

lines of Virgil to feel how absolute is his superiority.

Virgil is the only complete representative of the deepest
sentiment and highest mood of his countrymen and of his

time. In his pastoral and didactic poems he gives a living
voice to the whole charm of Italy, in the jEneid to the

whole glory of Rome. He was in the maturity of his

powers at the most critical epoch of the national life, one
of the most critical epochs in the history of the world.

Keeping aloof from the trivial daily life of his con

temporaries, he was moved more profoundly than any of

them by the deeper currents of emotion in the sphere of

government, religion, morals, and human feeling which
were then changing the world

;
and in uttering the

enthusiasm of the hour, and all the new sensibilities that

were stirring in his own heart and imagination, he had, in
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the words of Sainte-Beuve,
&quot; divined at a decisive hour

of the world what the future would love.&quot; He was also

by universal acknowledgment the greatest literary artist

whom Rome produced. It was an essential condition of

Roman more than of any other great literature that it was
based on culture and education. Not only the knowledge
but the inspiration of Greek poetry

&quot;

spiritus Graite

cameme &quot; was the condition of Roman success in poetry.

Virgil had not only more learning and culture, but had a

more catholic sympathy with the whole range of Greek

poetry, from Homer and Hesiod to Theocritus and the

Alexandrians, than any one else at any period of Roman
literature. Greek studies were in his time pursued with

greater ardour, completeness, and thoroughness than at any

previous period. The effort of the preceding generation to

attain to beauty of form and finish of artistic execution

found in him, at the most susceptible period of his life, a

ready recipient of its influence. The rude dialect of

Latiurn had been moulded into a powerful and harmonious

organ of literary expression by the emotional ardour and

vigorous understanding of a long series of orators
;
the

rough and unhewn structure of the Latin hexameter, first

shaped by Ennius to meet the wants of his own spirit and
of his high argument, had been smoothed and polished by
the congenial labour of Lucretius, and still more perfected

by the finer ear and more careful industry of Catullus and
his circle; but neither had yet attained their final develop
ment. It was left for Virgil to bring both diction and

rhythm to as high a pitch of artistic perfection as has been

attained in any literature.

The great work which he accomplished was the result of

the steady devotion of his genius, undistracted by pleasure
or business, to his appointed task. For the first half of

his life he prepared himself to be the great poet of his time

and country with a high ambition and unresting industry,

equalled only by the ambition and industry with which
Cicero prepared himself to be the greatest orator and the

most accomplished exponent of philosophy among his con

temporaries and countrymen. The second half of his

career was a religious consecration of all his powers of

heart, mind, and spirit to his high office. He was born

on the 19th of October in the year 70 B.C., in a farm on

the banks of the Mincio, in the district of Andes, not far

from the town of Mantua. He thus belonged to a genera
tion about thirty years younger than that to which

Lucretius belonged, and about fifteen years younger than

that of Catullus : but both these poets were dead before the

younger poet was old enough or sufficiently known to have

come into personal contact with them. But the literary

impulse which gave birth to their poetry was felt in all its

force in his early youth, and especially in the district north

of the Po, in which a race of more imaginative suscepti

bility than the people of Latium, who had been the first

to receive the discipline and feel the enthusiasm of Greek

studies, formed part of the Latin-speaking population.
1 It

was favourable to his development as a national poet that

he was born and educated during the interval of com

parative calm between the first and second civil wars, and
that he belonged to a generation which, as the result of the

social war, first enjoyed the sense of an Italian nationality.
Yet it was only after Virgil had grown to manhood that

the province to which he belonged obtained the full rights
of Roman citizenship. It is remarkable that the two poets
whose imagination seems to have been most powerfully

possessed by the spell of Rome, Ennius and Virgil, were

born outside the pale of Roman citizenship, though be-

1
Of. Cic., Pro Archia, in. 5

&quot;

Erat Italia tune plena Grjecarum

artium ac disciplinarum, studiaque haec et in Latio vehementius turn

colebantur quain mine iisdem in oppidis, et hie RomiB propter tran-

quillitatem reipublicte 11011 neglegebantur.&quot;

longing to races who had acknowledged the sovereignty
without deeply or permanently resenting the hostility of

Rome.
The scenery familiar to his childhood, which he recalls

with affection both in the Eclogues and the Georgics, was
that of the green banks and slow windings of the Mincio
and the rich pastures in its neighbourhood. Like his

friend and contemporary Horace, and unlike the poets of

the preceding generation, who were members either of the

aristocracy or of the class closely associated with it, he

sprang from the class of yeomen, whose state he pronounces
the happiest allotted to man and most conducive to virtue

and piety. Virgil, as well as Horace, was fortunate in

having a father who, though probably uneducated himself,
discerned his genius and spared no pains in nourishing it

with the highest and richest culture then obtainable in the

world. At the age of twelve he was taken for his educa
tion to Cremona, an old Latin colony, and from an expres
sion in one of the minor poems attributed to him, about

the authenticity of which there cannot be any reasonable

doubt, it may be inferred that his father accompanied him
thither as Horace s father accompanied him to Rome for

the same purpose. He assumed the toga virilis on his

sixteenth birthday, the day, according to Donatus, on

which Lucretius died
;
and shortly afterwards he removed

to Milan, where he continued engaged in study till he went
to Rome two years later. The time of his removal to Rome
must have nearly coincided with the publication of the

poem of Lucretius and of the collected poems of Catullus,
the first really artistic poems produced in the Latin

language. A powerful stimulus must have been given to

a youth of genius from a northern province by his arrival

in the metropolis of the world at such a crisis in the

national literature. The impression produced on his

imagination on his first coming to Rome may be recalled

to memory in the lines he puts into the mouth of Tityrus
in the first eclogue,

&quot; Urbeni quam dicunt Romam Melibcee putavi,&quot;
&c.

After studying under a rhetorician, who was, probably
about the same time, the teacher of the future emperor,
he proceeded to the study of philosophy under Siron the

Epicurean, who, in common with other teachers of that

sect, appears to have had the gift of inspiring enthusiasm

for his subject and affection for himself. One of the

minor poems written about this time in the scazon metre,

which had recently been brought to the highest possible

perfection by Catullus, tells of his delight at the immediate

prospect of entering on the study of philosophy, and of

the first stirring of that enthusiasm for philosophical

investigation which haunted him through the whole of his

life, but never obtained complete realization. At the end

of the poem, the real master-passion of his life, the charm

of the Muses &quot; dulces ante omnia Musai&quot; reasserts

itself.

Our next knowledge of him is derived from allusions to

his circumstances and state of feeling contained in the

Eclogues, and belongs to a period nine or ten years later.

Of what happened to him in the interval, during which the

first civil war took place and Julius Ctesar was assassin

ated, we have no indication from ancient testimony or

from his own writings. We might conjecture that this

was a time of studious leisure passed in his father s house

in the country, as the life of Milton was passed after

leaving Cambridge. In 42 B.C., the year of the battle of

Philippi, when he was in his 28th year, we find him lead

ing such a life,
&quot;

cultivating his woodland Muse,&quot; and

enjoying the protection of Asinius Pollio, the governor of

the district north of the Po. In the following year the

famous confiscations of land for the benefit of the soldiers

of the triumvirs took place. Of the impression produced
XXIV. 32
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on Virgil by these confiscations, and of the effect they had

on his fortunes, we have a vivid record in the poem which

stands first in his collected works. Mantua, in consequence
of its vicinity to Cremona, which had been faithful to the

cause of the republic, was involved in this calamity; and

Virgil s father was driven from the farm which he had

acquired by the thrift and industry of his early years. By
the influence of his powerful friends, and by personal

application to the young Octavianus, already practically

master of the Western world, Virgil obtained the resti

tution of his land
; but, on attempting to resume posses

sion of it, he was exposed to imminent personal danger,
and had to swim across the river to escape from the

violence of the soldier to whom it had been allotted.

Immediately afterwards he took his father and family
with him to the small country house of his old teacher

Siron

(&quot;
Villula qua; Sironis eras, et pauper agelle.&quot;

&c.
, Calal., x.),

which may have become his own by gift or inheritance.

Soon afterwards we hear of him living in Rome,

enjoying, in addition to the patronage of Pollio, the

favour of Maecenas, intimate with Varius, who was at first

regarded as the rising poet of the new era, and soon

afterwards with Horace, who had just returned from

his unfortunate adventure with the army of Brutus.

His friendship with Gallus, for whom he indicates a

warmer affection and more enthusiastic admiration than

for any one else, was formed before his second residence

in Rome, in the Cisalpine province, with which Gallus also

was connected both by birth and office. The pastoral

poems, or &quot;

eclogues,&quot; as they are usually called, though
that name is never given to them by himself, commenced
in his native district, were finished and published in

Rome, probably in 37 B.C. Soon afterwards he withdrew

from habitual residence in Rome, and lived chiefly in

Campania, either at Naples or in a country house in the

neighbourhood of Nola. He resided also for some time in

Sicily; and there is in the fourth Ceorgic distinct evidence

of his familiarity with the neighbourhood of Tarentum.

He was one of the companions of Horace in the famous

journey to Brundisium
;
and it seems not unlikely that,

sometime before 23 B.C., he made the voyage to Athens
which forms the subject of the third ode of the first book
of the Odes of Horace.

The seven years from 37 to 30 B.C. were devoted to

the composition of the Georgics. In the following year
he read the poem to Augustus, on his return from Asia.

The remaining years of his life were spent on the com

position of the sEneid. In the course of its composition,
in 23 B.C., the year of the death of the young Marcellus,
he read three books, the 2nd, 4th, and 6th, to the emperor
and the members of the imperial family. In 19 B.C., after

the ^Eneid was finished but not finally corrected, he set

out for Athens, intending to pass three years in Greece and

Asia, and to devote that time to perfecting the workman

ship of the poem. At Athens he met Augustus and was

persuaded by him to return with him to Italy. While

visiting Megara under a burning sun, he was seized with

illness, and, as he continued his voyage without interrup

tion, he grew rapidly worse, and died on the 21st of

September, in his fifty-first year, a few days after landing
at Brundisium. In his last illness he called for the cases

containing his manuscripts, with the intention of burning
the jEne sl. He had previously left directions in his will

that his literary executors, Varius and Tucca, should

publish nothing of his which had not already been given
to the world by himself. This pathetic desire that the

work to which he had given so much care, and of which
such great expectations were formed, should not survive

him has been used as an argument to prove his own

dissatisfaction with the poem. A passage from a letter of

his to Augustus is also quoted, in which he speaks as

if he felt that the undertaking of the work had been

a mistake. Virgil does not indeed show that sanguine
confidence in the result of his labours which Horace

expresses on the completion of the three books of lyrical

poetry to which he devoted the best years of his life
;
but

the lines (*En., ix. 444, &c.),
&quot; Fortunati anibo si quid mea carnrina possunt,&quot; &o.

,

though with less self-assertion, imply a similar assurance

that his work would endure as long as the Roman state

and empire. The dissatisfaction with his work, increased

by the depression of his last illness and the fatigue of

the long tension of mind, heart, and imagination upon

it, may more probably be ascribed to his passionate

craving for a perfection of workmanship which death

prevented him from attaining than to any sense either of

the unworthiness of his subject or of his own inadequacy
to do j ustice to it. The commands of Augustus fortunately
intervened to prevent the loss of some of the noblest poetry
of antiquity and of the most enduring monument of the

greatness and glory of Rome.
He was buried at Naples, where his tomb was long

regarded with religious veneration, and visited as a temple.
That veneration was a survival of the feeling with which

he was regarded in his lifetime, and is greater than what

we find attaching to the actual memory of any other

ancient poet, though the mystery connected with the

personality of Homer excited a greater curiosity. Horace

is our most direct witness of the aifection which he in

spired among his contemporaries. The qualities by which

he gained their love were, according to his testimony,
&quot;

candor,&quot; that sincerity of nature and goodness of

heart which, along with &quot;

fides
&quot;

or loyalty, the Romans
valued most among the qualities which attach men to one

another
;
and &quot;

pietas,&quot;
the deep affection for kindred,

friends, and country, combined with a reverent spirit,

which they prized above all personal qualities. The
statement of his biographer, that he was known in

Naples by the name &quot;

Parthenias,&quot; is a testimony to the

exceptional purity of his life in an age of licence. These

direct testimonies are confirmed by the indirect testimony
of his works. Scarcely any poet in any age seems to

deserve so high a rank among those whom he himself

characterizes as
&quot;pii

vates et Phoebo digna locuti.&quot; The
seclusion of his life and his devotion to his art touched the

imagination of his countrymen as the finer qualities of his

nature touched the heart of his friends. It had been, from

the time of Cicero,
1 the ambition of the men of finest

culture and most original genius in Rome to produce a

national literature which might rival that of Greece
;
and

the feeling that at last a poem was about to appear which

would equal or surpass the greatest among all the works

of Greek genius found a voice in the lines of Propertius
&quot;

Cedite Roman! sciiptores, cedite Graii;
Neseio quid majus nascitur Ilia.de.

&quot;

The feeling which his countrymen and contemporaries
entertained towards him seems justified by the personal

impression which he produces on modern readers, an

impression of sanctity, as of one who habitually lived in a

higher and serener sphere than that of this world. The
reverential love inspired by him is something distinct from

the affection felt for Horace as a familiar friend, a wise

1
Cf. Tusc. Disp., ii. 2: &quot;

Quamobrem hortor omnes qui facere id

possunt, ut hujus quoque generis laudem jam languenti Groeciaj

eripiant,&quot; &c. These words apply specially to philosophical literature,

but other passages in the same and in other works imply that Cicero

thought that the Romans had equal aptitudes for other departments
of literature ; and the practice of the Augustan poets in each appro

priating to himself a special province of Greek literary ait seems to

indicate the same ambition.
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counsellor, and genial companion, sharing the ordinary
interests and pleasures of life, liable to the same weak
nesses and endeared by the same social charm as those

who are best liked in the intercourse of our own day.

Virgil s fame as a poet rests ou the three acknowledged works of

his early and mature manhood the pastoral poems or Eclogues,
the Georgics, and the sEncid all written in that hexameter verse
which he received from his immediate predecessors, still lacking
something in variety and smoothness of cadence, and which he left

to the world, in the words of a poet, who, if any one, is entitled to

speak with authority on such a subject,
&quot;The noblest metre ever moulded by the lips of man.&quot;

Hut other poems were attributed to him in ancient times, and have
been incorporated with his acknowledged works. These are (1) a
collection of short poems, under the name &quot;Catalepton,&quot; most of

them in the style of the short poems of Catullus, and composed in

various forms of the iambic metre (chiefly the scazon), and in

elegiacs; and (2) some longer poems, the Culcx, Ciris, Copa, Moretum,
to which sometimes the ^Etna and Dine are added, all with one

exception written in hexameters. As the younger Pliny mentions

Virgil among the men of grave character by whose authority he

justifies his own occasional indulgence in the composition of slight,

playful, and somewhat indecorous verses, it is quite possible that
two or three pieces of that kind found in the Catalepton may have
been written by Virgil when fresh from the first reading of Catullus.
The fifth, written in the couplet most used in the Erodes of Horace,
and the most bitter in tone and coarsest in expression, it is im
possible to attribute to him. But there are others among them of
which there is no reason to question the authenticity, and which
are interesting as an immediate expression of the poet s personal
feelings at various periods of his life. Of the longer poems attri

buted *to him in ancient times it is clear from internal evidence
that the Ciris and Diree, though belonging to the Augustan age,
are not his. The JEina has been shown to have been written in

the age of Nero. The Moretum and the Copa are interesting as

graphic and sharply defined pictures from common or homely life.

But they have nothing in common with the idealizing art of Virgil,
and the tone and sentiment of the Copa especially are C|iiite alien

from the tone and sentiment of his acknowledged work. But there
has been more controversy about the authenticity of the Culcx.
The ambitious saying, not to apply to it a harsher epithet, attri

buted by his biographer to Lucan,
&quot;

et quantum mihi restat ad
Culicem,&quot; shows that in his time it was believed that Virgil had
written a poem of that name. Martial (xiv. 185) writes of a
Culex as the undoubted work of Virgil. He believes in it as

unhesitatingly as he does in the &quot; Passer Catulli,&quot; and speaks
as if it were only the patronage of Maecenas that enabled Virgil
to rise to higher themes. Virgil s biographer speaks of the poem
as having been written by him at the age of sixteen, though
the saying of Lucan seems to imply that he supposed it to have
been written when he was ten years older. The poem has no trace
of the charm and variety of Virgil s style and rhythm, and is even
less like the style and metre of the Eclogues than of his later poems.
On the other hand, there is a technical correctness and regularity
in the metre which was not possible until after the art of Virgil
had made the knack of writing hexameters as attainable by all

educated men as the art of Pope made the writing of the heroic

couplet ; and the writing of such verse seems to have become a

regular part of a liberal education. It is to be remembered that in
the same soil and under the same air under which the genius of

Virgil and Horace expanded to such stately proportions, there was
a great undergrowth of minor poets who are the frequent butts of
Horace s good-natured satire. Descriptions of nature to which
they were trained by the reading of Lucretius and Virgil, and
mythological commonplace, were apparently the chief materials of
their verse exercises. The descriptions in the Culex show the care
ful study both of Lucretius and of the Eclogues and Georgics, and,
though too diffuse and diluted, are not without a real perception of,
and feeling for, Italian nature. But it is very difficult to believe that
the poem was ever edited by or acknowledged by Virgil in his life

time. Nothing is more alien to his character than such immature
ambition. It is difficult also to believe that it is a crude effort of
his boyhood, accidentally preserved, and given to the world after
his death by an authorized editor. It seems more probable that
it is the composition of some young and enthusiastic admirer of

Virgil, who, some time after his death, and, perhaps, after the
death of his immediate contemporaries, succeeded in palming off

his own imitative concoction as an early composition of the great
master. The dedication to the &quot;revered Octavius,&quot; if the person
addressed is the &quot;

young Augustus,&quot; and not the poet and historian
mentioned by Horace, and the lines

&quot;

Posterius graviore sono tibi niusa loquctur
Xostra, dabunt cum maturos mihi tempora fructus

&quot;

seem like not very ingenious artifices to secure acceptance for the

poem, and to represent Virgil as already in boyhood closely con
nected with the future emperor, and conscious of his own genius and

of the great future that awaited both himself and the young friend
whom he addresses as &quot;sancte

pucr.&quot;

The pastoral poems or Eclogues a word denoting short selected Kclofjues.

pieces were composed between the years 42 and 37 B.C., when
Virgil was between the age of twenty-eight and thirty-three. By
his invocation to the &quot;Sicelides Musse&quot; and &quot;Arethusa,&quot; by the
names &quot;

Daphnis&quot; and
&quot;

Menalcas,&quot;
&quot;

Thyrsis&quot; and
&quot;

Corydon,&quot; &c.,
which he gives to his shepherds, by his mention of &quot;Arcadians&quot;

and of &quot;Eurotas,&quot; and by many other indications, he avows the

purpose of eliciting from the strong Latin language the melody
which the &quot;Sicilian shepherd&quot; drew out of the &quot;IDoric reed,&quot; of

peopling the familiar plains and river-banks of his native land with
the picturesque figures of the old Greek pastoral, and of express
ing that tender feeling for the beauty of Italian scenes which
Theocritus had expressed for the beauty of Sicily. The position of

Virgil indicated in the Eclogues was not unlike that indicated in
the idylls of Theocritus, that of a youth of genius with all the
refinement of a rich culture, but with rustic tastes and habits,

living his life among other young poets of his native province,

cultivating his art by friendly rivalry with them, and nourishing
his genius by communion with the spirit of nature as revealed in

the scenes around him and in the melodies of older poets. It was
as natural under these circumstances that he should aspire to be
the Italian Theocritus as that Horace, with his more social and
versatile temperament, and with the more adventurous experience
of his youth, should aspire to be the Roman Alcseus.

The earliest poems in the series were the second, third, and fifth;

and these, along with the seventh, are the most purely Theocritean
in character. The first and ninth, which probably were next in

order, are much more Italian in sentiment, are much more an ex

pression of the joet s own feelings, and have a much more direct

reference both to his own circumstances and the circumstances of

the time. The first is a true poetical reflex of the distress and
confusion which arose out of the new distribution of lands, and
blends the poet s own deep love of his home, and of the sights and
sounds familiar to him from childhood, with his Italian suscepti

bility to the beauty of nature. The ninth is immediately connected
in subject with the first. It contains the lines which seem accur

ately to describe the site of Virgil s farm, at the point where the

range of hills which accompany the river for some distance from
the foot of the Lago di Garda sinks into the plain about 14 or 15

miles above Mantua
&quot;

Qua se subducere colles

Incipiunt molliquc juguni demittere clivo.&quot;

The sixth is addressed to Varus, who succeeded Pollio as governor
of the Cisalpine district. Its theme is the creation of the world

(according to the Epicurean cosmogony), and the oldest tales of

mythology.
1 The fourth and eighth are both closely associated with

the name of Virgil s earliest protector, Pollio. The fourth celebrates

the consulship of his patron in 40 B.C., and perhaps also the birth of

his son, though it was disputed in antiquity, and still is disputed,
who was meant by the child whose birth was to be coincident with
the advent of the new era, and who, after filling the other great
offices of state, was to

&quot;

rule with his father s virtues the world at

peace.&quot;
The main purpose of the poem, however, is to express, in

connexion with pastoral associations, the longing of the world for a

new era of peace and happiness, of which the treaty of Brundisium
seemed to hold out some definite hopes. There is no trace in this

poem of Theocritean influence. The rhythm recalls the stately
monotonous movement of the longest poem of Catullus, not the

vivacity of the idyllic rhythm. The ideas are derived partly from
Greek representations of the Golden Age, and partly, it is sup

posed, from the later Sibylline prophecies, circulated after the

burning in the time of Sulla of the old Sibylline books, and pos

sibly tinged with Jewish ideas. Some of the phraseology of the

poem led to a belief in the early Christian church that Virgil had

been an unconscious instrument of inspired prophecy. The date

of the eighth is fixed by a reference to the campaign of Pollio

against the Dalmatians in 39 B.C. It is founded on the ^ap/uiuKevrpia

of Theocritus, but brings before us, with Italian associations, two

love tales of homely Italian life. The tenth reproduces the

Daphnis of Theocritus, and is a dirge over the unhappy love of

Gallus and Lycoris. As in the other poems, the second and eighth,
of which love is the burden, it is to the romantic and fantastic

melancholy which the passion assumes in certain natures that

Virgil gives a voice. Nothing can be more unreal than the

association of su&amp;lt;-h a feeling with an ordinary liaison, like that of

Gallus, the adventurous and ambitious soldier, and Cytheris, the

notorious actress and discarded mistress of Antony. But there is

no representation in ancient poetry of an ideal and chivalrous

passion so tender and true as that of the Gallus of Virgil.
There is no important work in Latin literature, with the excep

tion of the comedy of Terence, so imitative as the Eclogues. But

they are not, like the comedies of Terence, purely exotic as well as

imitative. They are rather composite, partly Greek and partly

1 In the Geonjio also Virgil attempts to combine science with the poetic fancies

which tilled its place in older times.
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Italian, and, as a vehicle for the expression of feeling, hold an

undefined place between the objectivity of the Greek idyll and the

subjectivity of the Latin elegy. For the most part, they express
the sentiment inspired, by the beauty of the world, and the kindred

sentiment inspired by the charm of human relationships. Virgil s

susceptibility to the beauty of nature was fostered by the sympa
thetic study of Theocritus, but it was also native to himself. The

originality of his representation appears in the truth with which

it suggests the charm of Italy the fresh and tender life of an

Italian spring, the grace and delicate hues of the wild flowers, and
the quiet beauty of the green pastures and the rich orchards of his

native district. The representative character of the poems is en

hanced by the fidelity and grace with which he has expressed the

Italian peasant s love of his home and of all things associated with

it. But, whatever detraction may have to be made from the

originality of the substance and form of these poems, the supreme
charm of the medium of diction and rhythm through which the

poet s feeling has found utterance is universally recognized. The

power of varied harmony is as conspicuous in Virgil s earliest

poems as in the maturer and more elaborate workmanship of the

Gcorgics and JEncid. The Italian language, without sacrifice of the

fulness, strength, and majesty of its tones, acquired a more tender

grace and more liquid flow, which reappeared long after in the

poets of modern Italy, from the gift the
&quot;

molle atque facetum &quot;-

which the Muses of country life bestowed on Virgil.

eorgics. But these Muses had a more serious and dignified function to

fulfil than that of glorifying the picturesque pastime, the &quot;dolce

far niente,&quot; the
&quot;

otia dia,&quot;
of rural life. The Italian imagina

tion formed an ideal of the happiness of a country life nobler than

that of passive susceptibility to the sights and sounds of the out

ward world. In the idyllic picture in which Horace enumerates

the various delights of .the countryman s condition (Epodc 2), while

the pleasures to eye and ear are not wanting, more stress is laid on

the labours by which man co-operates with nature, and on the joy
with which he contemplates the results of his toil. It was the

aim of the more serious Roman writers to invest objects which
minister to practical utility with the glory and charm of poetry.
Suetonius tells us that Augustus valued nothing so much in litera

ture as &quot;

pnecepta et exempla publice vel privatim salubria.
&quot;

It is stated that Maecenas, acting on the principle of employing
the poets of the time in favour of the conservative and restorative

policy of the new government, directed the genius of Virgil to the

subject of the Gcorgics. From a moral, social, and national point
of view, no object could be of more consequence in the eyes of a

statesman whose master inherited the policy of the popular
leaders than the revival of the great form of national industry,
associated with the older and happier memories of Rome, which
had fallen into abeyance owing to the long unsettlement of the

revolutionary era as well as to other causes. Virgil s previous life

and associations made it natural for him to identify himself with

this object, while his genius and artistic accomplishment fitted him
to enlist the imagination of his countrymen in favour of so great a

practical reform. It would be a most inadequate and false view of

his purpose to suppose that, like the Alexandrian poets or the

didactic poets of modern times, he desired n erely to make useful

information and practical precepts more attractive by the aid of

poetical rhythm and diction. His aim was rather under the form
of practical instruction to describe with realistic fidelity, and at

the same time to surround with an atmosphere of idealizing poetry,
the annual round of labour in which the Italian yeoman s life was

passed; to bring out the intimate relation with the manifold aspects
and processes of nature into which man was brought in the course

of that life, and to suggest the delight to heart and imagination
which he drew from it

;
to contrast the simplicity, security, and

sanctity of such a life with the luxury and lawless passions of the

great world; and to associate the ideal of a life of rustic labour

with the varied beauties of Italy and the historic glories of Rome.
Thus a speculative and religious, an ethical and patriotic, motive

enlarges and supersedes the apparent motive of conveying instruc

tion. This larger conception of the dignity of his subject separates
the didactic poem of Virgil from all other didactic, as distinct from

philosophic, poems. He has produced in the Gcorgics a new type of

didactic, as in the ^Encid he has produced a new type of epic, poetry.
The subject which is unfolded in the four opening lines

&quot;

Quid faei it Uctas scgetes, quo sidere terrain

Vertere, Maecenas, ulmisque adjungere vites

Conveniat; qua; cura bourn, qui cultus linbemlo
Sit peeori, apibus quanta experieutia pavcis

&quot;

is treated in four books, varying in length from 514 to 566 lines.

The first treats of the tillage of the fields, of the constellations, the

rise and setting of which form the farmer s calendar, and of tin-

signs of the weather, on which the success of his labours largely

depends. The second treats of the cultivation of trees, and

especially of the vine and olive, two great staples of the national

wealth and industry of Italy ; the third of the rearing of herds and
Hocks and the breeding of horses

;
the fourth of the tending of

bees. The treatment of these homely subjects is relieved by

various episodes, introduced at various places, but mainly at the

end of the different books, which serve to bring out the intimate

connexion of his theme with his national and ethical purpose.
As he had found in Theocritus a model for the form in which

his idler fancies were expressed, he turned to an older page in

Greek literature for the outline of the form in which his graver
interest in rural affairs was to find its outlet; and, though the Works
and Days of Hesiod could not supply an adequate mould for the

systematic treatment of all the processes of rural industry, and still

less for the treatment of the larger ideas to which this systematic
treatment of the subject is subsidiary, yet that Virgil considered

him as his prototype is shown by the line which concludes one of

the cardinal episodes of the poem
&quot;

Ascrretunquc cano Koinana per oppida carmen.&quot;

By the use which he makes of his quaint phraseology Virgil
attracts attention to the relation which he wishes to establish

between himself and Hesiod; and in the religious spirit with which

they each regard man s labours and condition in the world there is

a real affinity between the primitive Boeotian bard and the refined

artist of the Augustan age. Virgil accepts also the guidance of other

models of the decadence of Greek literature, the Alexandrian poets
who treated the science of their day astronomy, natural history, and

geography in the metre and diction of epic poetry. But. in avail

ing himself of the work of the Alexandrians, Virgil is like a great
master making use of mechanical assistants. From the compari
son of passages in the Gcorgics with passages in those authors

which suggested them, we learn to appreciate the immeasurable

superiority of the poetical language of Rome at the maturity of its

development over the exotic diction produced in the decay of Greek
creative imagination. But a more powerful influence on the form,

ideas, sentiment, and diction of the Gcorgics was exercised by the

great philosophical poem of Lucretius, of which Virgil had

probably been a diligent student since the time of its first appear
ance, and with which, in the phrase of the English editor of the

older poet, his mind was &quot;saturated&quot; when he was engaged in the

composition of the Gcorgics. In Virgil we find the spirit of Hesiod
in conflict with the spirit of Lucretius. He is at once attracted

and repelled by the genius and attitude of the philosophic poet.
He is possessed by his imaginative conception of nature, as a living

all-pervading power ;
he shares with him the Italian love of the

beauty of the world, and the pathetic sympathy with animal as

well as human life. He recognizes with enthusiasm his contem

plative elevation above the petty interests and passions of life. 1 &amp;gt;ut

lie is repelled by his apparent separation from the ordinary beliefs

and pleasures, the hopes and fears, of his fellow men. Virgil is in

thorough sympathy with the best restorative tendencies religious,

social, and national of his time; Lucretius was driven into

isolation by the anarchic and dissolving forces of his.

So far as any speculative idea underlying the details of the

Gcorgics can be detected, it is one of which the source can be traced

to Lucretius the idea of the struggle of human force with the

forces of nature. In Virgil this idea is modified by Italian piety
and by the Italian delight in the results of labour. In the general

plan of the poem, and the systematic arrangement of his materials,

Virgil follows the guidance of Lucretius rather than of any Greek
model. The dedication and personal appeals to Maecenas are

parallel to those addressed to Memmius. The distinction between
a poem addressed to national and one addressed to philosophical

sympathies is marked by the prominence assigned in the one

poem to Csesar as the supreme personality of the age, in the other

to Epicurus as the supreme master in the realms of mind. The
invocation to the &quot;Di agrestes,&quot;

to the old gods of mythology and

art, to the living Cjesar as the latest power added to the pagan
Pantheon, is both a parallel and a contrast to the invocation to the

all-pervading principle of life, personified as &quot;Alma Venus.&quot; In

the systematic treatment of his materials, and the interspersion of

episodes dealing with the deeper poetical and human interest of the

subject, Virgil adheres to the practice of the older poet. He makes
use of his connecting links and formulas, such as

&quot;principle,&quot;

&quot;quod superest,&quot;
&quot;his animadversis,&quot; &quot;mine

age,&quot; &c. Virgil
indeed uses these more sparingly, so as to make the logical
mechanism of the poem less rigid, while lie still keeps up the

liveliness of a personal address. He shows his artistic superiority

bypassing lightly over details which it is impossible to invest with

beauty. All his topics admit of being vitalized by attributing the

vivacity of human relationships and sensibility to natural processes,
and by association with the joy which the ideal farmer feels in the

results of his energy. Much of the argument of Lucretius, on the

other hand, is as remote from the genial presence of nature as from

human associations. Virgil makes a much larger use than Lucretius

of ornament borrowed from older poetry, art, science, and mythology.
There is uniformity of chastened excellence in the diction and versi

fication of the Gcorgics, contrasting with the imaginative force of

isolated expressions and the majesty of isolated lines and passages
in Lucretius. The &quot;vivida vis&quot; of imagination is more apparent
in the older poet ;

the artistic perfection of Virgil is even more

conspicuous in the Gcorgics than in the Eclogues or the SEncid.
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The principal episodes of the poem, in which the true dignity
and human interest of the subject are brought out, occur in

the first and second books. Other shorter episodes interspersed

through the different books add Variety to the didactic disquisition.
These episodes, as is the case still more with the episodes of

Lucretius, are not detached or isolated ornaments, but give a

higher unity to the poem, and are the main ground of its perma
nent hold upon the world. There is indeed one marked exception
to this rule. The long episode with which the whole poem ends,

the tale of the shepherd Arisfceus, with which is connected

the more poetical fable of Orpheus and Eurydice, has only the

slightest connexion with the general ideas and sentiment of the

poem. It is altogether at variance with the truthful realism and

the Italian feeling which prevade it. If we suppose that Virgil

originally thought it necessary to relieve the interest and keep the

attention of his readers by appealing to their taste for those

mythological tales, which in an earlier part of the poem he had
decried as &quot;omnia jam volgata,&quot;

it would be difficult to acquit
even so great an artist of some forgetfulness of the requirement of

unity of impression in a work of art, especially in such a
&quot;

templum
de marmore &quot;

as the Georgics. But we are distinctly told that the

concluding episode, from the middle till the end of the fourth book,
had contained the praises of Gallus, the friend of Virgil s youth,
who, about the time when Virgil was finishing the poem, had gained
distinction in the war against Cleopatra, and had in consequence
been made the first governor of the new province of Egypt. It is

difficult to see how such a statement could have been invented if it

were not true. Such a conclusion might well have been in keeping
with the main purpose of the poem. As the first book ends with
a dirge over the national fortunes before the outbreak of the war
with Antony and Cleopatra, the last book might well have ended
with a hymn of triumph over the successful end of that war, in which
the hero of Virgil s youthful enthusiasm played so distinguished a

part. After the fall of Gallus, owing to his ambitious failure in

his Egyptian administration, and his death in 26 B.C., the poet,

according to the story, in obedience to the command of the

emperor, substituted for this encomium the beautiful but ir

relevant fable of Orpheus and Eurydice, in which he first dis

played the narrative skill, the pathos, and the magical power of

making the mystery of the unseen world present to the imagin
ation, which characterize the sEneid.

The cardinal episodes of the poem, as it now stands, are the

passages in bk. i. from line 464 to the end, and in bk. ii. from 136
to 176 and from 475 to 542. The first, introduced in connexion
with the signs of the weather, recounts the omens which accom

panied the death of Julius Cpesar, and shows how the misery of

Italy and the neglected state of the fields, for which the poem seeks

to find a remedy, are the punishment for the great sin of the

previous generation. In the second of these passages the true key
note of the poem is struck in the invocation to Italy

&quot;

Salve, magna parens frugum, Saturnia tellus,

Magna virum.

The thought of the varied beauties of the land, of the abundance
and variety of its products, of its ancient cities and mighty works
of man, its brave and hardy races, the great men and great families

who had fought for her and saved her in old times, and of him,
the greatest among her sons, who was then defending Rome against
her enemies in the farthest East, inspires the poet, and gives

dignity to the trivial details which seem sometimes to clog his

high ambition. But a still higher and more catholic interest is

given to the subject in the greatest of the episodes, the most

perfect passage in all Latin poetry, that from line 458,
&quot;

fortu-

natos minium,&quot; to the end. The subject is there glorified by its

connexion not only with the national wellbeing but with the

highest life and purest happiness of man. An ideal is held up to

the imagination in which the old realistic delight in the labours of

the field blends with the new delight in the beauty of nature, and
is associated with that purity and happiness of family life which
was an Italian ideal, and with the poetry of those religious beliefs

and observances which imparted a sense of security, a constantly

recurring charm, aud a bond of social sympathy to the old rustic

life.

The Georgics is not only the most perfect in art, but is the most
native in sentiment and conception of all the works of the ancient

Italian genius. It is essentially Italian in idea, in detail, in

religious and ethical feeling, in colouring and sentiment, in its

solid and massive composition. Though the form was borrowed
from the Greek, yet we have to remember that it was only by
becoming a province of Roman art that the didactic poem acquired

dignity and the capacity of treating a great theme. Even where
he borrows from Greek originals, Virgil, like a conqueror, makes
the Greek mind tributary to his national design. The Georgics,
the poem of the land, is as essentially Italian as the Odyssey, the

poem of the sea, is essentially Greek. Nature is presented to us

as she is revealed in the soft and rich luxuriance of Italian land

scape, not in the clearly defined forms of Greek scenery. The
ethical and religious ideal upheld is an Italian one. As a work of

art, while showing in the largest degree the receptivity of the
Greek feeling for form and symmetry which was the primary con
dition of all Roman success in literature, the poem shows equally
the Italian susceptibility to the beauty of the outward world, the

dignity and sobriety of the Italian imagination, the firm and

enduring structure of all Roman workmanship.
The work which yet remained for Virgil to accomplish was the ^Eneid.

addition of a great Roman epic to literature. This had been the
earliest efi ort of the national imagination, when it first departed
from the mere imitative reproduction of Greek originals. The
work which had given the truest expression to the genius of Rome
before the time of Virgil had been the Annales of Ennius. This
work had been supplemented by various historical poems but had
never been superseded. It satisfied the national imagination as an
expression of the national life in its vigorous prime, but it could
not satisfy the newly developed sense of art; and the expansion of
the national life since the days of Ennius, and the changed con
ditions into which it passed after the battle of Actium, demanded
a new and ampler expression. It had been, as we learn both from
his biographer and from himself

&quot; Cum canerem reges et preelia&quot;

Virgil s earliest ambition to write an heroic poem founded on the
traditions of Alba Longa ;

and he had been repeatedly urged by
Augustus to celebrate his exploits. The problem before him was
to compose a work of art on a large scale, which should represent a

great action of the heroic age, and should at the same time embody
the most vital ideas and sentimentof the hour, which in substance
should glorify Rome and the present ruler of Rome, while in form
it should follow closely the great models of epic poetry aud repro
duce all their sources of interest. It was his ambition to be the
Homer as he had been the Theocritus and Hesiod of his country.

Various objects had thus to be combined in a work of art on the
model of the Greek epic : the revival of interest in the heroic fore

time; the satisfaction of the national and imperial sentiment; the

expression of the enthusiasm and of the deeper currents of emotion
of the age ;

the personal celebration of Augustus. A new type of

epic poetry had to be created, as a new type of didactic poetry had
been realized in the Georgics. It was desirable to select a single
heroic action which should belong to the cycle of legendary events

celebrated in the Homeric poems, and which should be associated

with the whole fortunes of Rome and with the supreme interests of

the hour. The only subject which in any way satisfied these

apparently irreconcilable conditions was that of the wanderings of

Jneas and of his final settlement in Latium. The story, though
not of Roman origin but of a composite growth, had been familiar

to the Romans from the beginning of their literature, and had been

recognized by official acts of senate and people as associated with the

national fortunes. The subject enabled Virgil to tell over again
and to give novelty to the tale of the fall of Troy, and to tell a tale

of sea-adventure similar to that of the wanderings of Odysseus.
But the special applicability of his subject to his purposes was
determined by the claim which the Julii, a patrician family of

Alban origin, made to descent from lulus, the supposed son of

./Eneas and founder of Alba Longa. The personal, as distinct from
the national and artistic, motives of the poem could be satisfied by
this subject alone.

The ^Encid is thus at once the epic of the national life under its

new conditions and an imitative epic of human actions, manners,
and character. The true keynote of the poem is struck in the line

with which the proem closes
&quot; Tantse molis erat Romanam conderc gcnteni.&quot;

The idea which underlies the whole action of the poem is that of

the great part played by Rome in the history of the world, that

part being from of old determined by divine decree, and carried out

through the virtue of her sons. The idea of universal empire is

thus the dominant idea of the poem. With this idea that of the

unbroken continuity of the national life is intimately associated.

The reverence for antiquity, for old customs and the traditions of

the past, was a large element in the national sentiment, and has a

prominent place in the sEncid. So too has the feeling of local

attachment and of the power of local association over the imagina
tion. This feeling is specially appealed to in the eighth book, which

has been called the most purely Roman in the poem. The poem
is also characteristically Roman in the religious belief and observ

ances which it embodies. Behind all the conventional and artistic

machinery of the old Olympic gods there is the Roman apprehen
sion of a great inscrutable power, manifesting itself by arbitrary

signs, exacting jealously certain observances, alienated for a time

by neglect, ami again appeased by compliance witli its will, working
out its own secret purposes through the agency of Roman arms and
Roman counsels.

The word by which Virgil recognizes this power is Fatum (or

Fata in the plural). The hero of the sEneid is an instrument in

their hands, and the living emperor is regarded as fulfilling the

same function in the actual world. The predominance of this idea

gives coherence to the action, and establishes its relation to the

whole national life. The poem is thus a religious as well as a
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national epic, and this explains the large part played in the develop-
nient of the action by special revelation, omens, prophecies, cere

monial usages, and prayer. But, while the predominant religious
idea of the poem is that of a divine purpose carried out regardlessly
of human feeling, in other parts of the poem, and especially in that

passage of the sixth book in which Virgil tries to formulate his

deepest convictions on individual destiny, the agency of fate seems

to yield to that of a spiritual dispensation, awarding to men their

portions according to their actions.

The idealization of Augustus is no expression of servile adulation.

It is through the prominence assigned to him that the poem is truly

representative of the critical epoch in human affairs at which it was
written. The cardinal fact of that epoch was the substitution of

personal rule for the rule of the old commonwealth over the Roman
world. Virgil shows the imaginative significance of that fact by
revealing the emperor as chosen from of old in the counsels of the

supreme ruler of the world to fulfil the national destiny, as the

descendant of gods and of heroes of old poetic renown, as one,

moreover, who, in the actual work done by him, as victor in a great
decisive battle between the forces of the Western and the Eastern

world, as the organizer of empire and restorer of peace, order, and

religion, had rendered better service to mankind than any one of

the heroes who in an older time had been raised for their great
deeds to the company of the gods.

Virgil s true and yet idealizing interpretation of the imperial
idea of Rome, in its national, religious, and personal significance, is

the basis of the monumental greatness of the &ncid as a represent
ative poem. It is on this representative character and on the

excellence of its artistic execution that the claim of the ^Eneid to

rank as one of the great poems of the world mainly rests. The

inferiority of the poem to the Iliad and the Odyssey as a direct

representation of human life is so unquestionable that we are in

greater danger of underrating than of overrating the real though
secondary interest which the poem possesses as an imitative epic
of human action, manners, and character. What are the main
sources of human interest in the poem can only be briefly indicated.

1 11 the first place, the action is chosen not only as suited to embody
the idea of Rome and the dominant sentiment of a great and critical

epoch in human affairs, but as having a peculiar nobleness and

dignity of its own. It brings before us the spectacle, but restored

by the light of a romantic imagination cast upon dim traditions,
of the destruction of the city of greatest name in poetry or legend,
the supposed seat of a prehistoric empire, of the foundation of the

imperial city of the AVestern seas, in which Rome had encountered
her most powerful and dangerous antagonist in the whole course of

her long struggle for supremacy, and that of the first rude settle

ment on the hills of Rome itself. The scenes through which the

action is carried are familiar, yet full of great memories and associ

ations, Troy and its neighbourhood, the seas and islands of Greece,
the coasts of Epirus, familiar to all travellers between Italy and the

East, Sicily, the site of Carthage, Campania, Latium, the Tiber, and
all the country within sight of Rome. The personages of the action

are prominent in poetry and legend, or by their ethnical names stir

the sentiment of national enthusiasm, /Eneas and Anchises, Dido,
Acestes, Evander, Turnus. The spheres of activity in which they
are engaged are war and sea-adventure, the themes of the oldest

and greatest of epic poems. The passion of love, which had played
a great part in Attic tragedy and in the epic and elegiac poets
of Alexandria, is a powerful addition to the older sources of interest

which Virgil derives from the Homeric poems. The ^Eneid, like

the Alexandrian epic, revives, by a conventional compromise be

tween the present and the remote past, some image of the old

romance of Greece; it creates the romance of &quot;that Italy for

which Camilla the virgin, Euryalus, and Turnus and Nisus died
of wounds.&quot; It might be said of the manner of life represented
in the jEtwiil, that it is no more true to any actual condition of

human society than that represented in the Eclogues. But may
not the same be said of all idealizing restoration of a remote past
in an age of advanced civilization ? The life represented in the

(Edipus Tijrannus or in King Lear is not the life of the Periclean

nor of the Elizabethan age, nor is it conceivable as the real life of

a prehistoric age. The truth of such a representation is to be

judged, not by its relation to any actual state of things ever realized

in the world, but by its relation to an ideal of the imagination,
the ideal conception of how man, endowed with the gifts and graces
of a civilized time, but who had not yet lost the youthful buoyancy
of a more primitive age, might play his part under circumstances
which would afford scope for the passions and activities of a vigorous

personality, and for the refined emotions and subtle reflexion of an
era of high intellectual and moral cultivation. The verdict of most
readers of the ^Eneid will be that Virgil docs not satisfy this condi

tion, as it is satisfied by Sophocles and Shakespeare. Yet there is

a considerable attraction in the compromise which Virgil has pro
duced between the life which he knew by experience and that
which he saw in the past of his imagination. There is a courtesy,

dignity, and consideration for the feelings of others in the manners
of his chief personages, such as might be exhibited by the noblest

and most commanding natures in an age of chivalry and in an age
of culture. The charm of primitive simplicity is present in some

passages of the dSncid, the spell of luxurious pomp in others.

The actual delight of voyaging past beautiful islands, familiar to

travellers in the Augustan age, is enhanced by the suggestion of

the adventurous spirit which sent the first explorers abroad in

search of unknown settlements. Where Virgil is least real, and
least successfully ideal, and where consequently he is most purely
imitative, is in the battle-scenes of the later books. They afford

scope, however, to his patriotic desire to do justice to the martial

energy of the Italian races
;
and some of them have a peculiar

beauty from the pathos with which the death of some of the more

interesting personages of his story is described.

But the adverse criticisms of the ^fincid are chiefly based on

Virgil s supposed failure in the crucial test of a great poem of

action, the creation of character. And his chief failure is pro
nounced to be in the protagonist of the poem, the &quot;pious JEneas.&quot;

Is this charge true? Is /Eneas a worthy and interesting hero of a

great poem of action ? Not, certainly, according to the ideals realized

in Achilles and Odysseus, nor according to the modern ideal of

gallant and adventurous heroism. A blameless character, patiently

enduring much suffering, cannot arouse the same personal interest

as a more energetic and impulsive character, relying on his own
resources, and stirred by ordinary human passions. It is well said

of j^neas by a French critic &quot;Sa vertti doit etre une haute et

froide impersonalite, qni fasse de lui non un liommc mais un
instrument des dieux.&quot; Virgil wishes to hold up in ^Eneas an
ideal of pious obedience, steadfast endurance, persistent purpose,
a religious ideal belonging to the ages of faith combined with the

humane and self-sacrificing qualities belonging to an era of moral

enlightenment. The virtues of the natural man chivalry and

daring courage he represents in Turnus. His own sympathy is

with his religious ideal rather than with that which better satisfies

modern sentiment, nursed on the traditions of chivalrous romance.
Yet that there was in his own imagination, more than in that ( i

any other Roman writer, a chord responsive to the chivalrous

emotion of a later time is seen in the love and pathos which he lias

thrown into his delineations of Pallas, Lansus, and Camilla.

But, with all his sympathies with the &quot;

Itala virtus
&quot;

the martial

virtues of the old Italian race and the martial prowess of Rome,
he felt that the deepest need of his time was not military glory,
but peace, reconciliation, the restoration of law, order, and piety.

Among the personages of the jEncid the only one which entitles

Virgil to rank among great creators is Dido, an ideal of a true queen
and a true woman. She is the sole creation which Roman poetry
has added to the great gallery of men and women filled by the

imaginative art of different times and peoples. There are the out

lines of a great creation in Mezentius; but Dido alone is a life-like

and completed picture. On the episode of which she is the heroine

the most passionate human interest is concentrated. It has been

objected that Virgil does not really sympathize with his own

creation, that he gives his approval to the cold desertion of her

by her &quot;false friend.&quot; Whether he sympathizes with his own
creation or not, he is entirely possessed by it. If he docs not con

demn his hero, he sees in the desertion and death of Dido a great

tragic issue in which a noble and generous nature is sacrificed to

the larger purpose of the gods. But that Virgil really sympathized
with the creation of his imagination appears, not only in the sym
pathy which she still inspires, but in the part which he assigns to

her in that shadowy realm in which he conceives that the &quot;world s

great wrongs
&quot;

are at last righted
&quot;Conjunx iibi pristimis illi

Respomlet cm-is, aequatque Sychosus amorem.&quot;

Even those who have been insensible to the representative and
to the human interest of the sEneid have generally recognized the

artistic excellence of the poem. This is conspicuous both in the

conception of the action and the arrangement of its successive

stages and in the workmanship of details. In variety of interest

and finish of execution the first eight books are superior to the last

four. Each of the former has a large and distinct sphere of interest,

and they each contribute to the impression of the work as a whole.

In the first book we have the interest of the storm, of the prophecy of

Jove, and of the building of Carthage ;
in the second the spectacle of

the destruction of Troy ;
in the third the voyage among the islands

and coasts of the Mediterranean
;
in the fourth the tragedy of Dido

;

in the fifth the rest in the Sicilian bay, at the foot of Mount

Eryx ;
in the sixth the revelation of the spiritual world of Virgil s

imagination, and of the souls of those who built up the greatness of

Rome in their pre-existent state, in their shadowy dwelling-place ;

in the seventh the arrival of the Trojans at the mouth of the

Tiber and the gathering of the Italian clans
;
in the eighth the

first sight of the hills of Rome, and the prophetic representation of

the great crises in Roman history, leading up to the greatest of

them all, the crowning victory of Actium. Among these books we

may infer that Virgil assigned the palm to the second, the fourth,
and the sixth, as he selected them to read to Augustus and tlu

members of the imperial family. The interest flags iu the last
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four

;
nor is it possible to feel that culminating sympathy with the

final combat between Tuniiis and /Eneas that we feel with the

combat between Hector and Achilles. Yet a personal interest is

awakened in the adventures and fate of Pallas, Lausus, and Camilla.

Virgil may himself haye become weary of the succession of battle-

scenes
&quot; eadem horrida bella,&quot; which the requirements of epic

poetry rather than the impulses of his own genius or the taste of his

readers called upon him to pourtray; and this may partly account

for the sense of discouragement which he is supposed to have felt

at the end of his labours. There is not only a less varied interest,

there is greater inequality of workmanship in the later books, owing
to the fact that they had not received their author s final revisal.

Yet in them there are many lines and passages of great power,

pathos, and beauty. Virgil brought the two great instruments

of varied and continuous harmony and of a rich, chastened, and
noble style to the highest perfection of which the Latin tongue was

capable. The rhythm and style of the sEneid is more unequal
than the rhythm and style of the Gcoryics, but is a larger and more
varied instrument. The note of his supremacy among all the poetic
artists of his country is that subtle fusion of the music and the

meaning of language which touches the deepest and most secret

springs of emotion. He touches especially the emotions of reverence

and of a yearning for a higher spiritual life, and the sense of noble

ness in human affairs, in great institutions, and great natures; the

sense of the sanctity of human affections, of the imaginative spell
exercised by the past, of the mystery of the unseen world. This is

the secret of the power which his words have had over some of the

deepest and greatest natures both in the ages of faith and in more

positive times. No words more subtly and truly express the magic
of his style than those in which Dr Newman characterizes &quot;his

single words and phrases, his pathetic half-lines, giving utterance as

the voice of nature herself to that pain and weariness, yet hope of

better things, which is the experience of her children in every

age.
&quot;

The most important of the recent editions of Virgil arc those of Heyne and the
revised edition by Wagner, that of Korbiger, of Kibbcck, of E. Benoist, and of

Conington. Among recent works bearing on the literary criticism of Virgil are
Sainte-Beuve s Etude surVirgiJe, M. G. Boissier s La Religion liomaine d Augusts
ait.r Antonins, Comparetti s Virgilio nel Media Ero, Veryit und die epische Kunat,
by Theodor I Hiss, various works by Prof. Nettleshlp, and Prof. Sellar s Roman
I ne.ts of the Augustan A&amp;lt;je..

The best critical estimate of the genius and art of

Virgil in English is that of Mr F. Myers. Among recent translations of the
s Entidnre tliosu of Conington, Mr W. Morris, and Lord Justice Bowen in verse,
and of Conington and Mr J. W. Mackail in prose. (W. V. S.)

VIRGIL, POLYDORE
(&amp;lt;: 1470-1555), author of the Ilis-

toria Anglica, otherwise known as P. V. CASTELLENSIS,
was a kinsman of Cardinal Hadrian Castellensis, a native of

Castro in Etruria. His father s name is said to have been

George Virgil ;
his great-grandfather, Anthony Virgil,

&quot; a man well skilled in medicine and astrology,&quot;
had pro

fessed philosophy at Paris, as did Polydore s own brother

and protege, John Matthew Virgil, at Pavia, in 1517. A
third brother was a London merchant in 1511. Polydore
is said to have been educated at Bologna, and was

probably in the service of Guido Ubaldo, duke of Urbino,
before 1498, as in the dedication of his first work, Liber

Proverbiorum (April 1498), he styles himself this prince s

client. Polydore s second book, De Inventorihus Iterum,
is dedicated to Guide s tutor, Ludovicus Odaxius, from

Urbino, in August 1499. After being chamberlain to

Alexander VI. he came to England in 1501 as deputy col

lector of Peter s pence for the cardinal. As Hadrian s proxy,
he was enthroned bishop of Bath and Wells in October

1504. It was at Henry VII. s instance that he commenced
his Historic i Anglica a work which, though seemingly

begun as early as 1505, was not completed till August
1533, the date of its dedication to Henry VIII., nor pub
lished till 1534. In May 1514 he and his patron the

cardinal are found supporting Wolsey s claims to the

cardinalship, but he had lost the great minister s favour

before the year was out. A rash letter, reflecting severely
on Henry VIII. and Wolsey, was intercepted early in 1515,
after which Polydore was cast into prison and supplanted in

his collectorship (March and April). He was not without

some powerful supporters, as both Catherine de Medici

and Leo X. wrote to the king on his behalf. From his

prison he sent an abject and almost blasphemous letter to

the offended minister, begging that the fast approaching
Christmas a time which witnessed the restitution of a

world might see his pardon also. He was set at liberty

before Christmas 1515, though he never regained his col-

lectorship. In 1525 he published the first edition of Gildas,

dedicating the work to Tunstall, bishop of London. Next

year appeared hisLiber de Prodigiis, dedicated from London

(July) to Francesco Maria, duke of LTrbino. Somewhere
about 1538 he left England, and remained in Italy for

some time. Ill health, he tells us, forbade him on his

return to continue his custom of making daily notes on

contemporary events. About the end of 1551 he went
home to Urbino, where he appears to have died in 1555.

He had been naturalized in October 1510, and had held

several clerical appointments in England. In 1508 he was

appointed archdeacon of Wells, and in 1513 prebendary
of Oxgate in St Paul s Cathedral, both of which oflices he
held after his return to Urbino.

The first edition of the Historia Anglica (twenty-six books) was

printed at Basel in 1534
;
the twenty-seventh book, dealing with

the reign of Henry VIII. down to the birth of Edward VI. (October
1536), was added to the third edition of 1555. Folydore claims to

have been very careful in collecting materials for this work, and
takes credit for using foreign historians as well as English ;

for

which reason, he remarks, the English, Scotch, and French will find

several things reported in his pages far differently from the way in

which they are told in current national story. In his search after

information he applied to James IV. of Scotland for a list of the

Scottish kings and their annals
;
but not even his friendship for

Gavin Douglas could induce him to give credit to the historical

notions of this accomplished bishop, who traced the pedigree of the

Scots down from the banished son of an Athenian king and Scotta
the daughter of the Egyptian tyrant of the Israelites. A similar

scepticism made him doubt the veracity of Geoffrey of Monmouth,
and thus called forth Leland s Dcfensio Gallofridi and Assertio

Incomparabilis Arturii. This doubting instinct led to his being
accused of many offences against learning, such as that of burning
cartloads of MSS. lest his errors should be discovered, of purloining
books from libraries and shipping them oil by the vesself ul to Home.
As a matter of fact, it is of course mainly from the time of Henry
VI., where our contemporary records begin to fail so sadly, that

Folydore s work is useful. He must have been personally acquainted
with many men whose memories could carry them back to the be

ginning of the Wars of the Roses. l)r Brewer speaks somewhat

harshly of him as an authority for the reign of Henry VIII., and
indeed his spite against Wolsey is evident; but it is impossible to

read his social and geographical accounts of England and Scotland
without gratitude for a writer who has preserved so many interest

ing details. Polydore s Adagia (Venice, April 1498) was the first

collection of Latin proverbs ever printed; it preceded Erasmus s

by two years, and the slight misunderstanding that arose for the
moment out of rival claims gave place to a sincere friendship. A
second series of Bildical proverbs (553 in number) Avas dedicated to

Wolsey s follower Richard Pace, and is preceded by an interesting
letter (June 1519), which gives the names of many of Polydore s

English friends, from More and Archbishop Warham to Linacre

and Tunstall. The DC Inventoribus, treating of the origin of all

things whether ecclesiastical or lay (Paris, 1499), originally consisted

of only seven books, but was increased to eight in 1521. It was

exceedingly popular, and was early translated into French (1521),
German (1537), English (1546), and Spanish (1551). All editions,

however, except those following the text sanctioned by Gregory
XIII. in 1576, are on the Index Expurgatorius. The DC Prodiyiis
also achieved a great popularity, and was soon translated into

Italian (1543), English (1546), and Spanish (1550). This treatise

takes the form of a Latin dialogue between Folydore and his

Cambridge friend Robert Ridley. It takes place in the open air,

at Polydore s country house near London. Polydore s duty is to

state the problems and supply the historical illustrations ; his

friend s to explain, rationalize, and depreciate as best he can.

Here, as in the Historia Anglica, it is plain that the writer plumes
himself specially on the excellence of his Latin, which in Sir Henry
Ellis s opinion is purer than that of any of his contemporaries.

VIRGINAL. See PIANOFORTE, vol. xix. pp. G7, G8.

VIRGINIA, one of the original thirteen States of the Plat*.

North American Union, extends from 36 31 to 39 27 ^ JI

N. lat., and from 75 13 to 83 37 W. long. It is rudely

triangular in form, its southern boundary, the base of the

triangle, a nearly east to west line, being 440 miles long,

the north-western 565, the northern and north-eastern 230

and the eastern 125 miles. On the S it is bounded uy
North Carolina and Tennessee, on the W. and N.W. by

Kentucky and West Virginia, on the N. and N.E. by
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Maryland, and on the E. by the Virginian Sea of the

Atlantic Ocean. Its greatest length from east to west is

476 miles, its greatest breadth from north to south 192

miles. It is subdivided into 100 counties. The area is

variously stated at about 44,500 and 42,450 square miles
;

the latter extent is that given at the census of 1880. Of

the 1,512,565 inhabitants of Virginia (1,059,034 of them

over ten years of age) in 1880, 494,240 were engaged in

gainful occupations, 254,099, or over 50 per cent., in

agriculture, 30,418 in trade and transportation, and 63,059
in manufactures and mining and mechanical industries;

but now (in 1888) a very much larger proportion of the

industrial population is engaged in mining, manufacturing,

trade, and transportation, in consequence of the opening
of mines, the erection of blast-furnaces, coke ovens, and

various manufacturing establishments since 1880.

Physical Physical Features. Speaking broadly, Virginia may be

features, divided into a lowland and a highland country. Its

south-eastern part over 23,000 square miles, or more

than half of the whole has the aspect of a broadly

undulating plain, that, with but few marked variations of

relief, rises from the sea-level to from 400 to 800 feet above

it. The north-western portion is a region composed of

approximately parallel mountain ranges, running entirely

across the State from north-east to south-west, separated

by nearly parallel valleys, the whole presenting all the

varieties of relief peculiar to the Appalachian country
between the levels of 800 and 5700 feet. To speak more

accurately, the State is naturally divided into seven grand
divisions or belts, each with marked characteristics of

relief and geological structure, and each succeeding the

other, somewhat as a more or less ascending stairway,
from the sea to the north-west.

1 . Tidewater Virginia is the marine plain, of Quaternary
and Tertiary structure, 10,850 square miles in area, that

extends westward, for nearly 100 miles, from the Atlantic

border to
&quot; The Ridge,&quot;

the granitic escarpment which

by its rise determines the tidal limit in the great rivers of

the State. This Tidewater plain, rectangular in form, is

divided by Chesapeake Bay and the great estuaries of the

Potomac, the Rappahannock, the York, and the James

rivers, into five large peninsulas, which are subdivided by
arms of the bay and tidal branches of the rivers into

hundreds of smaller peninsulas, thus giving to the region

great wealth of tidal shore outline fully 2000 miles so

that nearly every square mile of its surface can be reached

by tide-borne vessels. The nearly level surface of its north

to south trending peninsulas, those of the eastern marine

plain, the Quaternary ones, averages about 12 feet above

sea-level
;
their low-lying semi-insular position and their

warm finely comminuted soils make these the highly
favoured great market-garden or &quot;

trucking
&quot;

portions of

Tidewater. The north-west to south-east trending penin

sulas, those of the western marine plain, the Tertiary ones,

have more broken surfaces that vary in altitude from sea-

level to about 100 feet, and are disposed in flat watershed

ridges and slopes, terraces, and swamps, all deeply trenched

by the secondary drainage.
2. Midland Virginia is the triangular area (12,470

square miles) which, 25 miles wide along the Potomac and
100 wide along the North Carolina line, extends from the

Tidewater escarpment westward to the eastern base of the

Atlantic coast range, the broken eastern range of the

Appalachian Mountains. The elevation here varies from
100 to 200 feet above sea-level in the east to from 700 to

800 in the west
;
once a gently eastward ly sloping plain,

mostly underlaid by steeply clipping granitic and other

Archaean rocks with included areas of Jura-Trias

striking north-east to south-west, the rivers have deeply
trenched into this, and so given it a greatly broken and

varied relief through a moderate range of altitude
;

it

abounds in stream-valleys. This, with Piedmont and the

Blue Ridge, was the first dry land, the oldest portion of

Virginia.
3. Piedmont Virginia is the area (6680 square miles)

of greatly diversified country, some 250 miles in length
and 20 to 30 miles in width, that stretches between the

Blue Ridge and the Coast Range mountains, including all

of the latter and the eastward spurs and slopes of the former;
its valleys, coves, and plains vary in altitude from 300 to

700 feet in the north-east to from 500 to 1000 in the

south-west, while its included and bordering mountains

range through all gradations from above 4000 feet down
to the levels of its valleys. It is charmingly varied and

picturesque, and adapted to a great variety of productions.
4. Blue Ridge Virginia is the Virginian portion (300

miles in length) of the great mountain chain of that name,
with its numerous tablelands especially the Floyd-Carroll-

Grayson plateau (1230 square miles) in the south-west,

having an altitude of from 916 to 5700 feet. It is, for

most of its length, a chain of two ranges : the eastern, the

chief, in which numerous rivers have their origin, is a grand
mountain mass, carved from the Archaean and eruptive

rocks, forming the most striking feature of thousands of

square miles of Virginia landscape ;
the western is mainly

composed of short ridges, formed from the easterly out

crops of the Palaeozoic rocks, flanking the western slopes
of the main range.

5. The Valley of Virginia is the Virginian portion (300

miles) of the length of the great limestone or Appa
lachian valley of the Atlantic highlands, one that, made up
of numerous subordinate valleys, extends with unbroken

continuity from Canada to Alabama, and has for its whole

length, with varying local names, the Blue Ridge on its

eastern and the Kittatinny or Great North Mountain on its

western border. In Virginia this is a plateau-valley,

embracing 7550 square miles, its greatly varied tillable

surface ranging in altitude from about 500 to over 2500
feet and averaging fully 1000. Carved from the lime

stones and limy shales and slates of the Cambrian group
into an almost endless variety of valley and upland forms,
the higher ones in gracefully rounded outline, all blending
into one or more broad valleys, and bounded by grand
mountain chains, this is indisputably one of the most
desirable regions in the United States.

6. Appalachia (4500 square miles), a region of alter

nating
&quot;

rich
&quot; and &quot;

poor
&quot;

valleys (according as they are

carved from the lime-abounding or from the slaty sandstone

rocks of the Silurian or the Devonian groups), is Virginia s

portion of the Appalachian Mountains region proper, the

one that lies between the Great Valley on the east and the

great Carboniferous escarpment of the Trans-Appalachia

plateau. Its general features are repetitions of long,

parallel, straight, and level-crested mountain ranges

many of them over 4000 feet succeeding one another in

echelon, with narrow, trough-like valleys, ranging from
800 to 2700 feet, but these are diversified by the occa

sional dying out of some mountain ranges and the conse

quent widening of valleys, and by the widening of ranges
into plateaus or their opening into double crests or lovely
mountain &quot;coves&quot; and

&quot;gardens.&quot; It is a noted grazing
and timber region.

7. Trans-Appalachia (mainly the 1200 square miles in

Buchanan, Dickenson, and Wise counties) is the Virginian

portion of the tableland that extends westward from the

great Carboniferous escarpment or Alleghany
&quot;

backbone.&quot;

It is eroded from the Carboniferous rocks, and so is the

great coal-bearing portion of the State.

Climate. The State lies in the middle latitudes. It is open to Climate,

the sea on the east ; its great mountain chains guard it on the
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north and west

;
and it has accordingly as nearly a climate of means

as any of the Atlantic-bordering States can have. Its position and

physical structure also give great variety to its climate : that of its

bordering sea islands and large peninsulas is insular
; that of its

great Tidewater and Midland plains is warm temperate ;
that of

Piedmont and the Great Valley is typically mild temperate; and
that of the Blue Ridge plateau and of the high valleys and table

lands of Appalachia is more uniformly cool temperate than in higher
latitudes. Its climatic range, in the average latitude of 38 N., is

from the sea-coast to 500 miles inland, and from the sea-level to

5700 feet, a range that is equivalent to 19 of latitude, and that gives
to Virginia all the adaptations for production embraced between
36 30 and 59 N. lat. This wide range finds expression in the

market-gardens and temperate fruits and trees and the extensive

sweet potato, cotton, and peanut fields of Tidewater
;
in the large

plantations of tobacco, hard-grained winter wheat, and the dented-

seed (the large variety) Indian corn, and in great forests of pitch-

pines, oaks, &c., in Midland and Piedmont, and in the lower

portions of the Valley and Appalachia ;
in the productive vineyards

and orchards of Piedmont and the adjacent slopes of the Blue Ridge ;

in the perennial pasture-lands the native homes of the rich blue

grass of the higher levels of Piedmont, of the crests and plateaus
of the eastern Blue Ridge, of the Great Valley, and of the extensive

limestone valleys and ridges of Appalachia ;
in the large cereal crops

and dairy products of the Valley ;
in the big cattle farms and ranges

of Appalachia, the Blue Ridge, and the more elevated parts of the

Valley ;
in the flax, buckwheat, Irish potato, cabbage, and other

north-country crops that flourish in the Blue Ridge, the higher

parts of the Valley, and Appalachia ;
and in the north-land balsams

and other cold climate trees and vegetation that clothe the higher
levels of the Blue Ridge and of Appalachia.
The mean annual temperature zones of Virginia are 60 to 65

in eastern Tidewater
;
55 to 60 in western Tidewater, and most

of Midland
; 50 to 55 in the higher parts of Midland, in most of

Piedmont, and in the lower parts of the Valley and Appalachia ;

45 to 50 in north-east Piedmont, in most of the Valley, and in

the lower valleys of Appalachia ;
and 40 to 45 on the Blue Ridge,

on and near the high levels of the Valley, and in most of Appa
lachia. The average for the State is near 56, ranging from 48 in

the highlands to 64 in the lowlands from the mean adapted to

grass to that suitable for cotton. The changes of temperature are

great, but not so sudden or so extreme as they are in the regions
to the north-east and north-west.

The prevailing winds are from the south quadrants, generally

shifting between south and west
;
next in frequency are those be

tween north and west
; high winds are rare, except along the coast.

The rainfall is abundant and well distributed throughout the

seasons in every part, there being two sources of supply, one
from the Gulf by the south-west and one from the Atlantic

by the south-east winds
;
the average annual precipitation is

from 32 to 44 inches, except in a belt extending north-west
from the mouth of Chesapeake Bay towards Staunton, in

which it is from 44 to 56 inches
;
there is a gradual decrease

in the rainfall from the coast westward. The snowfall is

generally light, some winters insignificant ;
and the snow soon

melts, save in the elevated regions.

Virginia is noted for the clearness of its skies, the

purity of its air, and its freedom from great storms.

Its climate is moist without being damp, and so

mild as to invite to living much in the open air
;

its

winters are short, its periods of seedtime and harvest

long ;
and its healthfulness is attested by the vigour and longevity

of its people.

Geology. The subjoined table of the geological formations found Geology
Pennsylvania and New York,in Virginia, correlated with those of

and with the general groups and systems of the American geological
scale, follows, in the main, the late Prof. William B. Rogers :

Systems.

&amp;gt; Cainozoic.
196.

Subdivisions or Formations in Virginia. General Groups.

Quaternary Quaternary.
Pliocene (Upper Tertiary) .

Miocene (Middle Tertiary) i- Tertiary

Pliocene (Upper Tertiary) )
Miocene (Middle Tertiary) ^
Eocene (Lower Tertiary) )

lesozoic.

&amp;gt;

Carboniferous.

IS and 17. Jurasso-Cretaceous (Upper Mesozoie) (
17 and 1C. Jurasso-Triassic (Lower Mesozoic) j

146(xiii.). Middle Coal group \UpperCar- ^
14rt(xii.). Lower Coal group /boniferous.

1
I

136 (xi.). Greenbrier shales and lime- \ Middle Car-
stones (Carb. limestone). / boniferous.

13a (x.). Montgomery grits and coal- \ Lower Car- I

measures (Vespertine)... /boniferous. )
12 (ix.). Catskill red sandstone (Upper Devonian) -v

116anda/Chemung and Portage shales (Middle I

(viii.). \ Devonian) J-Devonian.
10c, b, & j Genesee, Hamilton, and Marcellus slates, I

a (viii.). | .fee. (Lower Devonian)
8 (vii.). Oriskany sandstone \

Lower Helderberg limestones Silurian (Upper

Mesozoic.

7 (vi.).

06 (v.).
5a (iv.).

4c and 6 / Hudso
(Hi.). \ slate

4a (Hi.). Trenton and Great Valley f

Clinton shales and sand rocks..

Medina and Oneida sand rocks.

River und Utica
&quot;1

Upper
Cambrian,

limestones.,

Silurian).

Cambrian
(Lower

Silurian).

Palaeozoic.

j&quot;

Primal.

.
it

)
,

Valley dolomites, &amp;lt;fcc.)
... (

2 (i.). Potsdam sandstones.shales,
( Cambrian

frc /

1. Archaean (Huronian, Laurentian, &c.,

Primary)
Note. The first or Arabic numbers and the letters of the above are the

numberings of the formations and their subdivisions now generally recognized
and used in North America; the Roman numbers in brackets are the equivalent
formations as numbered and used by the Rogers Brothers in the Pennsylvania
and Virginia reports.

As the accompanying geological map shows, Midland, Piedmont,
and the Blue Ridge grand divisions, over 20,000 square miles, or

about half the land area of the State, are underlain by the Archaean
or old Primary and metamorphic rocks ;

within this Archaean area

are a dozen or more patches, large and small, of the Jura-Trias (forma
tions 16, 17, and 18) or Mesozoic rocks, some of them with valuable

coal-beds, that in later times were deposited in depressions, lake-like

basins, in the Archaean rocks. The Cambrian (Lower Silurian)

areas, the Virginia formations i., ii., and iii., include all the Great

Valley (limestone) and numerous limestone valleys of Appalachia,
some of them, like that of

Clinch river, quite large in

all some 10,000 square miles

of surface having within
them detached mountain

ranges of more recent forma
tions. The Silurian (Upper
Silurian) areas, those where
the Virginia formations iv.

,

outcrop, are

Geological Map of Virginia.

mountain ranges, detached once in the Great Valley, and ranges
and chains of them in Appalachia, for these formations, made up
largely of massive sand-rocks, are mountain-builders. The Devo
nian areas, Virginia formations viii. and ix., are principally those

of the slaty or
&quot;poor&quot; valleys of Appalachia, No. viii. being a

formation from which stream-valleys are liberally carved, though
ix., chiefly sand-rocks, often holds it up to included or bordering

ridges. The Lower and the Middle Carboniferous rocks, Virginia
formations x. and xi., outcrop in long and narrow belts or strips of

Greenbrier shales and limestones (xi. ), and adjacent narrow and

long mountain ranges of Montgomery grits and coal-measures (x.),

in south-west portions of the Valley and of Appalachia, and in

small mountain areas elsewhere in Appalachia. The Upper Car

boniferous, Virginia formations xii. and xiii. , the Lower (xii.) and
the Middle (xiii.) Coal groups, underlie all the thousand square
miles of Trans-Appalachia, where the semi-bituminous coking coals

of the Lower Coal group are exposed, above water-level, in their

best conditions of purity (high in carbon, low in volatile matter,

1 Formations xiv., xv., and xvi., the Upper Coal group, are not known in the

present limits of Virginia.

XXIV. - 33
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and very low in ash, sulphur, and phosphorus) for metallurgical

purposes, and in beds of remarkable thickness, and where the bitu

minous coals of the Middle Coal group also have a maximum of

development combined with remarkable purity of composition,

adapting them to gas and domestic uses. Tertiary rocks (19a, b, c)

underlie all Tidewater (the new Virginia of geology, though the

old one of colonial history), the Lower or Eocene outcropping,

approximately, in a line a little west of 77 W. long., the Middle or

Miocene between that and a little east of 76 30 W., and the Upper
or Pliocene in the remaining east part, except where covered by
recent or Quaternary (20) deposits.

Minerals. Minerals. The varied and abundant mineral resources of the

State are as yet but imperfectly developed. Her medicinal mineral

springs are numerous, and many of them well known. Tidewater

abounds in fertilizing marls, and in choice brick-clays, sands, and

shell-limestones for building. Lime-burning, from oyster shells, is an

important industry. Midland abounds in superior granites, which

are extensively quarried near Richmond and Petersburg ;
in the

best of slates for roofing and other purposes, especially in Albemarle

and Buckingham counties
;
in Jura-Trias brownstones and sand

stones
;
in trap for Belgian blocks

;
in soapstones (steatites), lime

stones, and in brick-, plastic-, and fire-clays. Thick beds of excellent

bituminous coal and of natural coke are found in the Jura-Trias of

Chesterfield and adjacent counties, which have long been mined
;

ochre beds are worked in Chesterfield county ;
thick beds of

magnetic, specular, and limonite iron-ores, and of gold, silver, and

copper-bearing rocks, traverse its whole length from north-east to

south-west. Its gold belt, from 15 to 20 miles wide, rich in free,

quartz, and pyritous-rock gold, traverses the whole western tier of

Midland counties, for more than 200 miles, from the Potomac to

the Dan
;
in this belt, in Louisa county, at the Arminius copper

mines, veins of white pyrites, 42 feet, bearing 46 per cent, of sulphur
and considerable yellow copper, have been opened and reduction

works erected for a 300 tons daily output ; 12,000 tons of pyrites
were shipped in 1886. Manganese, mica, plumbago, titanium,

cyanite, garnets, emeralds, quartz, and other Archaean and Jura-

Trias minerals are found at many points. The minerals and
metals now exploited are gold, iron and copper pyrites, manganese,
haematites, magnetites, and limonites, mica, slates, granites, brown-

stones, and trap-rock. Piedmont has extensive beds of magnetic,

specular, and limonite iron ore throughout its length ;
chromic iron

ore is found in the north-east ; copper ores abound especially along
the west border in spurs of Blue Ridge ; manganese deposits have
been worked at various points ;

the same Archiean and Jura-Trias

building stones and minerals are found here as in Midland, the

marbles of Bedford and Loudouu counties of fine quality. Iron

ores, manganese, slates, and marbles are now exploited. The Blue

Ridge abounds in copper and iron ores for its whole length in

Virginia ;
these as well as pyritous silver, copper, and iron ores, are

especially abundant in the Floyd-Carroll-Grayson or south-west

plateau, where also auriferous quartz is milled; tin mines have been

opened in Rockbridge county ;
the great Potsdam or primordial iron

belt, with its vast deposits of ore, flanks the western base of the

Blue Ridge in Virginia for nearly 300 miles, and from the rich

deposits of manganese in the same belt two-thirds of the manganese
output of the United States in 1886 was mined; glass-sand of the

best quality and fire and other clays are abundant, and so are build

ing sandstones in the western Blue Ridge. Mining operations are

now extensively conducted in iron and manganese ores. The Great

Valley is all underlain by limestones suitable for ornamental, build

ing, and agricultural purposes ;
its cement (hydraulic) and archi

tectural, fluxing, and agricultural limes are noted for their purity ;

extensive beds of iron-ore are found among its hills
; marbles,

barytes, brick- and fire-clays, and travertine marls are abundant
;

there are large deposits of lead and zinc ores, especially in the south

west, in Pulaski and &quot;Wythe counties, where they accompany the

great iron-ore deposits of the Cripple Creek region ;
from the Vesper

tine (No. x.) beds of the Lower Carboniferous, in Montgomery and
Pulaski counties, from 15,000 to 20,000 tons of semi-anthracite coal

are annually mined
;
ochres are mined in Page and Augusta

counties
; iron, manganese, zinc, and lead ores are now mined on

quite an extensive scale, and lime-burning is an important industry.

Appalachian Virginia abounds in very remarkable beds of limonite

iron ores, found (often, under large areas, in a more or less stratified

condition) in the Hudson river (iii.), Clinton (v.), and Oriskany (vii.)

formations of Cambrian and Silurian age ;
there are also deposits of

magnetic haematites in Craig and Giles counties
;
limestones of the

Valley (ii.), Trenton (iii.), and Lower Ilelderberg (vi. ) formations,

underlying the
&quot;

rich
&quot;

valleys and ridges, abound, and furnish the

best of materials for building, lime-burning, and blast-furnace fluxing

purposes, as well as for beautiful encrinal and other fancy marbles
;

in its Vespertine (x. ) areas are numerous patches of anthracite and
semi-anthracite coals, worked and workable for local use

;
in the

Appalachian portions of Smyth and Washington counties are large

deposits of rock-salt and gypsum ;
travertine marls, caves abounding

in nitrous earths, and chalybeate, sulphur, alum, hot, warm, and
other mineral springs are common

; sandstones and slates for

building purposes are plentiful. The iron-ores of Alleghany county
and those of the Appalachian portions of Rockbridge and Botetourt
counties are extensively mined for local blast-furnaces

;
marbles and

gypsum are quarried ;
considerable salt is manufactured, and semi-

anthracite coal in Pulaski for use in local zinc furnaces. Trans-

Appalachia is Virginia s 1000 square miles of the Great Coal Basin
of the Ohio, or the Trans-Appalachian Coal Basin (the one usually,
but improperly, called the Great Appalachian Coal Basin) ;

this is

all underlain by thick and easily accessible beds of the best of semi-

bituminous and bituminous coals, those of the Lower (xii.) and of

the Middle (xiii.) Coal groups of the Carboniferous. Only the semi-

bituminous coking, steam, and domestic coal of this region is now
mined for exportation at Pocahontas, Tazewell county, from &quot;which

639,751 tons (93,550 of them converted into coke) were shipped in

1886, the traffic having begun with the shipment of 105,805 tons

in 1883. From the Flat-top coalfield, including the Pocahontas
and some adjacent mines in West Virginia, 1,314,700 tons of coal

were mined in 1887, part of which was made into about 145,000
tons of coke, equal in quality to any made in the United States.

This fuel is remarkably high in fixed carbon and low in ash and

sulphur, and therefore admirably adapted for metallurgical purposes.

Twenty mineral springs of Virginia, used medicinally, were reported
to the United States Geological Survey in 1886 (Tidewater 1, Mid
land 4, Blue Ridge 2, Valley 5, Appalachia 8) ; they were reported
as chalybeate, alum, white sulphur, red sulphur, blue sulphur,
warm sulphur, cold sulphur, hot sulphur, lithia, healing, ague,
and sweet chalybeate. These and many others not reported are

visited as health resorts, and many of them ship to market large

quantities of their waters.

Virginia produced of coal 300,000 tons in 1884, 1,000,000 in

1886, and about 1,250,000 in 1887 ;
of coke 25,340 tons in 1884,

about 122,352 tons in 1886; of pig iron, 29,934 tons in 1880,

152,907 in 1883, 156,250 in 1886, and 156,698 in 1887
;
of rolled

iron 40,581 tons, and of cut nails 212,552 kegs of 100 It) in 1886
;

of manganese 3661 tons in 1880 and 20,567 tons in 1886
;
of pyrites

12,000 tons in 1886
;
of ochre 1750 tons in 1886

;
of salt, gypsum,

lead, zinc, granite, slates, lime, limestone for blast-furnace flux,

cement, brownstone, mineral waters, and iron-ore for export large

quantities were produced in 1886, and still larger in 1887, when
the mining industries of this State were in a healthy condition of

development.
Vegetation. The variety of vegetation in Virginia is very great, Vegeta-

the range being from a profitable growth of semi-tropical cotton to tion.

semi-arctic pines and balsams. From one-half to two-thirds of the

State is now covered by forests of native evergreen and deciduous

trees. Hard and soft woods, in nearly equal proportions, form the

original forests of Tidewater and Midland, the plain regions; hard
woods predominate in the high country divisions

;
the park-like

hardwood forests of the Great Valley have grown up since its

occupation by white men.
The census report of 1880, in its natural divisions of North

American forests, assigns the east maritime plain of Tidewater to

the coast-pine division
;
the north-east portions of Blue Ridge,

Valley, and Appalachia to the northern-pine division
;
and the rest

of the State to that of deciduous trees. The principal timber trees,

found in varying abundance in all parts, are white, Spanish, black,

chestnut, red, post, and swamp oaks
; tulip-poplar and cucumber ;

white (or shell), bark, and pignut hickories ; yellow or pitch pine ;

red or Virginia cedar ; beech, elm, black and white walnuts,

sycamore, mulberry, locust, sassafras, and gum ; sugar, red, and
white maples ; black, red, and yellow birches

;
wild cherry, per

simmon, dogwood, ironwood
; white, red, black, and water ashes

;

chestnut, and willows. Cypress, juniper, long-leaved pine, holly,
sweet gum, and some live oaks are confined mainly to Tidewater
and east Midland

;
white pine, hemlock, black spruce, rock

chestnut oak, and balsams to the mountain regions ;
the oaks of

the Valley are of rare excellence, and the tulip-poplars and oaks of

Trans-Appalachia and its borders arc of remarkable size
; sumachs,

millions of pounds of the leaves of which are gathered for their

tannin, are everywhere plentiful. From the sugar-maple consider

able quantities of sugar are made in the Valley and the Appalachias ;

the forests of Tidewater, easily reached by vessels, furnish large

quantities of fuel and lumber to seaboard markets
; railways reach

the other timber regions of the State
; lumbering, charcoal-making,

the cutting of railway sleepers, and the collection of tan-bark are

important industries. Wild fruits and nuts, gooseberries, black

berries, whortleberries, cranberries, strawberries, haws, service-

berries, persimmons, plums, crab and thorn apples, cherries, various

wild grapes, chestnuts, chinquapins, black and white walnuts,

hickory nuts, hazel and beech nuts, acorns, &c.
,
are nearly all found

in all parts. Medicinal roots (ginseng, sarsaparilla, snake-root,

mandrake, &c.
)
are gathered in largo quantities in the Appalachias ;

oil from sassafras roots is made in quantities in Midland and
Piedmont. All the cultivated fruits of temperate climates flourish ;

apples, pears, peaches, grapes, plums, cherries, currants, and other

small fruits are everywhere plentifully grown ;
the peach, pear, and

apple orchards of Midland, Piedmont, Blue Ridge, and the Valley
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arc noted
;
the vineyards of Midland, Piedmont, and Blue Ridge

are becoming well known for both grapes and wines in variety ;
in

Tidewater and eastern Midland figs, apricots, nectarines, and other

warm-country fruits flourish, and the scuppernong grapes and wines
of Tidewater are also worthy of mention. The flora of Virginia
includes nearly every species of plant found in the United States

east of the Mississippi, excepting only the extreme south. The
cleared lands of the State, about two-sevenths of the whole, are

devoted to orchards, vineyards, meadows, and pastures, to market
and other gardens, and to crops of maize (Indian corn), wheat,

oats, rye, buckwheat, barley, pease, beans, peanuts, round (Irish)
and long (sweet) potatoes, turnips, cabbage, clover, flax, hemp,
cotton, tobacco, &c. Cereal and root crops are abundantly grown
in all parts, as also are tobacco, hay, clover and grass seeds,
flax and ilaxseed, hops, hemp, and cotton. Nearly half the

State, part of Piedmont, and all Blue Ridge, the Valley, and the

Appalachias is a natural grass country half of it the habitat of

the famous blue grass and well adapted to grazing and dairy-farm

ing ;
the special crops of Tidewater are those of market-gardens,

early vegetables, and round and sweet potatoes in the east, and of

peanuts and cotton in the west
;
tobacco is a specialty of south

west Midland and Piedmont.
.nimals. Fauna. The buffalo and elk, common when white men first

settled here, are now extinct
; deer, red and grey foxes, rabbits,

hares, ground-hogs or woodchucks, red, grey, and ground squirrels,

opossums, polecats, nrmskrats, martens, minks, weasels, bats, rats,
and mice are found everywhere ;

otters and beavers, once numerous
in all parts, are again becoming common in south Midland and
elsewhere

;
black bears frequent the Appalachian and borders of the

adjacent Valley divisions
; wild-cats, catamounts, and the small

wolves are occasionally met in unfrequented portions of the moun
tain regions. Of game or food birds, partridges (quails), pigeons,
wood doves, grouse (pheasants), larks, thrushes, snipe, wild turkeys,
and several kinds of wild ducks are found in nearly all parts ; the

coasts, the inland bays, the great estuary rivers, and the marshes
of Tidewater fairly swarm, especially during tho colder months,
with canvas-back, mallard, creek, redhead, bald-face, teal, and
other wild ducks, and with wild geese, swans, snipe, and other
water and water-side fowl

; gulls and other sea birds frequent the
coast. Song-birds, including mocking-birds, orioles, bobolinks,

robins, catbirds, bluebirds, wrens, tanagers, sparrows, &c., abound
;

the English sparrow is domiciled in all the cities and towns
;
hum

ming-birds are plentiful. The common birds of prey, eagles, hawks,
owls, a vulture (the turkey-buzzard) ;

the wading birds (herons,

grass snipes, fly-up-thc-creeks, &c.) and the various swimming
birds are abundant. The common reptiles include land and water

tortoises, or turtles and terrapins (some highly prized for food),
and harmless snakes, useful in the destruction of vermin, frogs,

toads, salamanders, &c.
; the poisonous rattlesnakes, copperheads,

and moccasins are sometimes encountered, but are not numerous
;

the comparatively harmless black snakes are more common. Of
edible saltwater fishes, more than thirty kinds are taken in

quantities in Chesapeake Bay waters, including sturgeon, rock-fish,

trout, chub, sheepshead, spot, sunfish, bluelish, shad, herring,

anchovy, Spanish mackerel, cod, bonito, drum, menhaden, bass,

sea-eels, and hog-fish ;
while dozens of kinds not used for food are

known. The freshwater fishes are perch, pickerel, cat-fish, chub,
bass, sncker, fall-fish, salmon, hog-fish, red-horse, red-eye, carp,
mullet, sun-fish, eels, and trout in the mountain streams. Of the

abounding crustaceans, edible crabs and lobsters are caught in

great numbers in the marine waters, and millions of bushels of

oysters, clams, and other shell-fish arc annually sent to market,
overn- Government. The government is entrusted to three departments,
cut. each with distinct and separate powers. (1) The legislative

authority is vested in a general assembly, composed of a house of

delegates of 100 and a senate of 40 members which meets biennially
at Richmond ;

the members of the house of delegates are elected

for two years, those of the senate for four, half the latter being
elected biennially. (2) The executive authority is vested in a

governor, elected by the people for four years. A lieutenant-

governor is elected at the same time, who is president of the senate,
and should a vacancy occiir during the term of office becomes

governor. The other executive officers ave a secretary of the com
monwealth, a treasurer, first and second auditors of public accounts,
a superintendent of public printing, a superintendent of the peni
tentiary, a railroad commissioner, a commissioner of agriculture, a

registrar of the land office, and a superintendent of public instruc
tion. (3) The judicial authority is vested (a) in justices of peace,
three in each of the magisterial districts into which tho counties
are subdivided

; (b) in judges of county courts
; (&amp;lt;_)

in judges of the
seventeen circuit courts into which the State is divided, and judges
of city courts

;
and (d) in a supreme court of appeals of five judges.

The right of appeal, with specified limitations, is provided for from
each of the above courts to the other, in the order named

;
tho

supreme court has only appellate jurisdiction save in cases of habeas

corpus, mandamus, arid prohibition. The justices of the peace, a

supervisor, a constable, and an overseer of the poor are elected by

the voters of each magisterial district to serve two years ; the

general assembly elects the county judges for terms of six years,
the circuit judges for terms of ei-ght years, and the judges of tho

supreme court of appeals for terms of twelve years. An attorney-
general for the State is elected at and for the same time as the

governor. In the Congress of the United States, Virginia has two
senators and ten representatives. Aliens can acquire and hold any
property in Virginia on the same footing as citizens.

Population. The population of Virginia before the separation Popula-
of West Virginia in 1862 is shown by the following table : tiou.
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Manu
factures,

has a jail for persons committed for petty offences or awaiting
trial.

Lunacy, d-c. There are four first-class lunatic asylums, at

Williamsburg, Staunton, and Marion, and (for coloured patients)
at Petersburg. In 1885-86 there were 1479 patients in the State s

three asylums, for which it contributed 345,077. The census of

1880 returned 2411 insane, 1171 males, 1240 females, 1719 white,
and 692 coloured. Pauperism is not common in Virginia; in 1870
there were only 3890 paupers, supported by public charity at a cost

of $303,081 ;
in 1880 the total number was 3138, 2117 of these

being in almshouses, of whom 1027 were coloured. Deaf-mutes
and blind are well cared for in a noble institution at Staunton,
which trained during 1885-86 78 deaf-mutes and 44 blind, with an
annual grant of $35,000. The disabled Confederate soldiers of

Virginia are aided by the State ($83,040 in 1885-86). There is

also, near Richmond, a soldiers home.

Agriculture. More than 50 per cent, of the labouring population
was in 1880 engaged in agriculture. According to that year s census

the laud area was 25,680,000 acres, 19,835,785 of which (0772 of

the whole) were embraced in 118,517 farms, although only 8,510,113
acres of such area (only two-sevenths of the whole) were under
cultivation (leaving 57 1 per cent, of land in farms unimproved),
yet the number of farms increased 60 &quot;5 per cent, and the acreage in

farms 9 3 per cent, from 1870. Seventh-tenths of its farms were
cultivated by owners

;
over half of the remainder were rented for a

share of the crop, and the other part for a fixed money rental.

The average size of farms was 167 acres
;
but there were 53,101

containing from 100 to 500 acres, 5561 with from 500 to 1000

acres, and 1563 containing over 1000 acres each, so that more
than half the farms contained from 100 to over 1000 acres each,
or a probable average of 300 acres each, large farms being the rule.

The farms and their improvements were valued at $216,028,107,
their farming implements at $5,495,114, the live stock at

$25,953,315; for improvements $1,697,180 and for manures

$2,137,283 were spent, and the value of their products was
estimated at $45,726,221. The live stock comprised 218,838
horses, 33,598 mules and asses, 54,709 working oxen, 243,061
milch cows, 388,414 other cattle, 497,289 sheep, and 956,451
swine. The wool clip was 1,836,673 Ib

; 1,224,469 gallons
of milk were sold; 11,470,923 Ib of butter and 85,535 of

cheese were made; 859 acres of barley yielded 14,223 bushels;

16,463 of buckwheat 136,004 ; 1,768,127 of Indian corn 29,119,761 ;

563,443 of oats 5,333,181 ; 48,746 of rye 324,431 ; 901,177 acres

of wheat yielded 7,826,174 bushels
; 45,040 acres of cotton 19,595

bales
;
the flax crop was 4526 bushels of seed, 16,430 tons of straw,

and 66,264 Ib of fibre
;
the sorghum crop was 143 ft&amp;gt; of sugar and

564,558 gallons of molasses
;
from the sugar maple were made

85,693 R&amp;gt; of sugar and 7518 gallons of molasses
;

of hay 286,823
tons were grown on 336,289 acres

; 17,806 bushels of clover seed

and 41,722 bushels of grass seed were raised ; there were 1,987,010

barn-yard and 660,147 other fowls, and 8,950,629 dozen eggs were

produced during the year ; 1,090,451 Ib of honey and 53,200 of

beeswax were made
;
on 140,791 acres were grown 79,988,868 Ib

of tobacco ; 2,016,766 bushels of Irish potatoes were raised, and
on 23,755 acres 1,901,521 bushels of sweet ones

;
orchard products

were valued at $1,609,663, and market-garden products at $837,609 ;

2,177,770 cords of wood, valued at $3,053,149, were cut; the wool

clip was valued $1,836,673 ;
12 acres of hops yielded 1599 Ib,

and 127,976 Ib of broom corn were grown ;
the crop of pease was

77,758 bushels, and that of beans 45,411. Of the 8,510,113 acres

of improved land, 1,152,083 were in permanent meadows, pastures,

orchards, and vineyards, and 7,358,030 were under tillage ;
of the

11,325,672 acres unimproved in farms, 9,126,601 were in woodland
and forest, and 2,199,071 in old fields, &c. Virginia was one of

the twenty States that produced over 20,000,000 bushels of Indian
corn each, ranking thirteenth; it stood second to Kentucky in

acreage and quantity of tobacco grown. The United States com
missioner of agriculture estimates that in 1884 Virginia had

4,071,401 acres in crops, producing 44,000,000 bushels of cereals,

2,061,000 bushels of potatoes, 99,763 Ib of tobacco, 366,389 tons

of hay, and 13,500 bales of cotton, valued at $39, 050, 052 ; and had
on its farms 2,127,023 domestic animals, worth $39,608,536.

Manufactures. Though Virginia has great natural advantages
for becoming a leading manufacturing State, in 1870 less than 12 per
cent, of its population was engaged in manufacturing industries.

In 1880, however, its 5710 establishments had invested $26,968,990,

employed 40,184 persons (28,779 men), paid $7,425,261 for wages
and $32,883,933 for materials, and produced to the value of

$51,780,992, a gain of nearly 60 per cent, in ten years. It is

estimated 1 that the value of the products in 1885 was $75,000,000,
a gain of over 44 per cent, in five years. The sales of products

of the manufacturing establishments of Richmond city alone

amounted in 1887 to $27,887,340. The pig-iron output in 1887
was worth over $3,000,000. The more important manufactures
are those of iron, tobacco, leather, coke, cotton, manures, paper,

agricultural implements and machinery, builders materials,
1 United Staia Internal Commerce Report, for 18S6.

vehicles, lumber, lime, tanning extracts, railway cars and loco

motives, flour and mill products, spelter, salt, distilled spirits,
canned fruits, vegetables, &c.

Communication. The navigable tidal bays, creeks, rivers, Commu-
harbours, and roads of Tidewater Virginia furnish more than a nication,

thousand miles of channels for commerce
; Richmond, at the head of

the tidal waters of the James, 117 miles from Chesapeake Bay, is

reached by ocean ships drawing 15 feet of water ; West Point, at

York Head, 41 miles from the bay, has 18 feet of depth ;
Elizabeth

river gives to the fine harbour of Norfolk a channel 25 feet deep ;

while Hampton Roads, with its 400 square miles of area, is the

largest as well as the most central and commodious landlocked
harbour on the Atlantic coast of the United States. Ship canals

connect the great waterways of Virginia with those of North
Carolina and beyond to the southward

; and, similarly, northward
the head of Chesapeake Bay is connected with Delaware Bay. At
the beginning of 1888 there were 35 railway companies working
2540 miles of road, all of standard 4 feet 9 inches gauge, except
some 256 miles of narrow-gauge short lines. The Virginia rail

ways earned $13,825,909 in 1885 at an outlay of $8,999,853, the

work done being equivalent to 971,477,375 mile-tons. Virginia
early took part in the construction of railways, investing many
millions in the stocks of the various lines now reaching nearly

every part of the State ; beginning about 1830, it had 147 miles
of railway in 1840, 384 in 1850, 1350 in 1860, 1449 in 1870,
1893 in 1880, 2430 in 1885, and 2540, with some 200 miles more
in course of construction, at the beginning of 1888. Eight great

through railway lines connect its trade and manufacturing centres

with those of other States.

Finance. For the year ending September 30, 1886, the assessed Finance,

value of the real estate of Virginia was $257,607,935, and of personal

property $83,152,971, or $340,760,906 of taxable valuation; the

taxes were $1,029,936 on real estate, $336,366 on personal property,

$39,112 on incomes, $316,293 capitation, $141,755 from railways
on a valuation of $34,614,427, $299,343 from liquor and $400,325
from other licences. The receipts of the State were $2,773,437,
and its expenses of all kinds $2,755,036; of these $657,610 went
to the support of the free public schools and $1,064,097 to the

support of the State Government. The rate of taxation is low, and
on a low property valuation. The State debt at January 1, 1885,
was $28, 961, 829.

Militia. In 1880 the natural militia (male persons from eighteen Militia,

to forty-four years of age inclusive) was 264,033 (102,426 of them

coloured) in a male population of 745,589. The organized militia

force is small. In 1885-86 there were 51 equipped volunteer com

panies of active militia under the orders of the State, mainly
in its cities and larger towns, 43 of infantry (18 of them

coloured), 5 of artillery, and 3 cavalry, mustering in all 2904

men. The Virginia military fund is about $11,000 a year.

History. The mound-builders of the Mississippi valley had out- History,

posts, as evidenced by remains of their earth-works, in the mountain

passes of Appalachia. At the time of the arrival of the whites the

Powhatans held most of Tidewater, the Mannahoacks the north

east and the Monacans the south-wTest of Midland and Piedmont ;

the Cherokees held the Tennessee basin parts of the Valley and

Appalachia, and Algonkin tribes Shawr

nees, Delawares, &c. the

rest of those divisions. Many of the place names are still Indian.

Cabot probably entered Chesapeake Bay in 1498
;
when Raleigh s

ships, in 1584, brought to England glowing accounts of the Albe-

marle Sound region, the whole country was named Virginia in

honour of Elizabeth, the virgin queen. The first permanent
English settlement in America was made at Jamestown, Virginia,

May 13, 1607, by one hundred settlers sent from England by Sir

Thomas Gates and Company, who had obtained in April 1606 a

charter from James I. to plant two colonies in Virginia, a

southern somewhere between 34 and 41, and a northern between
38 and 45 N. lat., but at places not less than 100 miles apart.
In 1609 the London Company superseded Gates s, which had merely
held its settlement and given to the world the romantic adventures

of Captain John SMITH (q.v. ). King James gave the London Com
pany, by charter, a sea-front of 400 miles, 200 north and 200

south from Point Comfort, all islands within 100 miles of the

coast, and all the country back from this 400 miles of frontage
&quot;

throughout from sea to sea,&quot;
and to its colonists all the rights of

natural-born Englishmen ;
under this charter Virginia had jurisdic

tion over her imperial colonial territory, and under it holds the

fragment of that colony now called Virginia. The colony of the

London Company grew and prospered, and in 1619 Governor

Yardley organized at James City, the capital, a few miles inland

from Jamestown, the first legislative body that met in North

America ;
in 1621 the London Company granted the colony a liberal

constitution, the general form of which Virginia has always pre
served. In August 1619 a Dutch man-of-war sold at Jamestown

twenty African negroes, and introduced negro slavery. In 1624

James I. arbitrarily deprived the London Company of its charter,

and Virginia became a royal colony, which was, till the revolu

tion, a favourite and generally a loyal royal province governed
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by the constitution of 1621, the king appointing the governor
and council and the people electing the members of the house

of burgesses. In 1698 the capital was transferred to Williams-

burg, where, under royal patronage, William and Mary College

had been established in 1693. The colony soon occupied most of

Tidewater and its Midland border ;
in 1716 Governor Spotswopd

crossed the Blue Ridge, and was, so far as known, the first white

man to enter the Great Valley, which was soon thereafter occu

pied by large numbers of Scottish and some German and English
settlers. Indian wars followed as settlers moved westward, but

in 1744 Virginia purchased from the Indians the right to make
settlements to the Ohio, and built a fort where Pittsburgh now
stands

;
the French captured this in 1754, and the long French

and Indian war followed, until the 1763 treaty of Paris ended

it and made the Mississippi the western boundary of Virginia.

During that war, in 1755, Braddock was defeated ;
and in 1758 Fort

Duquesne, which under the French had taken the place of Pitts

burgh, was captured and renamed Fort Pitt. In 1773 the general

assembly of Virginia resolved for an &quot;inter-colonial committee of

correspondence, and was dissolved by Lord Dunmore, the royal

governor. In May 1774 it again met and protested against the

closing of the port of Boston
;
Duumore again dissolved it, but

the burgesses, the members elected by the people, reassembled and

passed resolutions denouncing British taxation and recommending
to the other colonies an annual congress of delegates, leading in

this as it had in recommending committees of correspondence.

Virginia took a leading part in the subsequent war of independence,
but the various steps of her policy need not be detailed here (see

UNITED STATES, and compare also JEFFERSON and WASHINGTON).
The great territory of Virginia, reaching from the Atlantic to

the Mississippi, and now divided into five large States, made the

other States of the Union apprehensive of her future domination.

In 1781, to promote harmony, she offered to cede to the general
Government all her territory beyond the Ohio, and in 1784 she

made the cession, only stipulating that the territory thus volun

tarily given up should, when peopled, be divided into new States,

in which slavery should be for ever prohibited, and that the

remainder of her territory that from the Atlantic to the Ohio

should remain inviolably hers. In 1787 the. convention of the

States, at Philadelphia, presided over by Washington, adopted the

present constitution of the United States, and this Virginia, in

convention, ratified in 1788. In the war of 1812-14 with England
Virginia bore a conspicuous part, as also in that of 1846-47 with

Mexico. The civil war of 1861-65 was more disastrous in its

consequences to Virginia than to any other State of the Union
;

from first to last its territory was overrun, hundreds of battles

and minor engagements took place within its borders, and all the

destruction incident to gigantic military operations fell upon it
;

tens of thousands of its best men were killed in battle
;

its terri

tory was dismembered, and a third part of it cut off, while more
than three hundred million dollars worth of property was destroyed
in what remained.

For some time after 1865 Virginia was under Federal military
control as &quot;District No. 1

&quot;;
but on December 3, 1867, a conven

tion, elected by the people, under an Act of the United States

Congress, met and framed a new constitution, prohibiting slavery
and accepting the re.sults of the war

;
this was ratified by a popular

vote, July 6, 1869, at which time members of a general assembly
and State officers were also elected. The chosen governor was

inaugurated September 21, 1869
;

the general assembly met
October 5, 1869, and ratified the fourteenth and fifteenth amend
ments to the constitution of the United States

;
and on January 26,

1870, Virginia was readmitted to representation in Congress, and
released from military control. (J. H*.)

VIRGINIA CITY, the county seat of Storey county,
Nevada, U.S., and the largest and most important city of

the State, is situated upon the steep rugged eastern slope
of Mount Davidson, about 6300 feet above sea-level. A
branch line connects it with the Central Pacific Railroad
at Reno. Virginia City is built over the great Comstock

lode, the mineral vein which has yielded probably more of

the precious metals than any other single deposit in the
world (see vol. xxiii. p. 815). With the varying fortunes
of this lode the prosperity of Virginia City is intimately
connected. It Was founded in 1859, and in 1860 its

inhabitants numbered 2345. In 1861 it received a city
charter. It continued to increase until towards the end of

that decade, when the falling off in the receipts from the

mines caused a partial exodus from the town, and the

census of 1870 showed only 7048 inhabitants. The dis

covery of the
&quot;great bonanza&quot; in 1875 produced a return

of prosperity, but this was but transient, and before the

next census the city was again on the wane. In 1880 the

census showed 10,917 inhabitants, nearly half of foreign

birth, and about 5 per cent. Chinese. Since the last census

the population has, in all probability, not increased. The

city is laid out rather irregularly, conforming to some

extent to the surface of the mountain side. Some streets

have been graded, at great expense, as it involved much
rock cutting.
VIRGIN ISLANDS, a group of small West India

Islands (see WEST INDIES), about one hundred in number,
for the most part uninhabited, extending eastward from

Porto Rico, and lying between 17 and 18 50 N. lat,

and 64 10 and 65 30 W. long. Their total area may
be estimated at about 465 square miles, and their popu
lation at 67,000. For the most part they are rocky or

sandy and barren, but the cultivable portions yield sugar,

maize, coffee, cotton, indigo, and tobacco. Guinea grass

grows abundantly on the hillsides, and the rich natural

grass affords excellent pasturage ;
the forests include many

useful trees, among which are mahogany and fustic. Fish

are very plentiful on the coasts. The westerly portion of the

group belongs to Spain, the central to Denmark, and the

easterly to Great Britain. The chief of the Spanish islands

are Culebra or Snake Island, and Bieques or Crab Island
;

they have in all an area of about 150 square miles, with a

population of 2600. The Danish Virgin Islands, which

include ST THOMAS (q.v.), ST CKOIX (q.v.), and St John,

have a total of about 240 square miles, with about 34,000
inhabitants. The principal of the British portion of the

group are Tortola, Anegada, and Virgen Gorda or Spanish

Town, and Jost van Dyke (total area 57 square miles,

and population 5287 in 1881, of whom more than one-

half are in Tortola). They are subject to a lieutenant-

governor, under the governor-in-chief of the Leeward

Islands, and are governed by an administrative council of

six elective and three non-elective members, presided over

by the governor for the time being. In 1886 the revenue

and expenditure were respectively 1448 and 1676.

The customs revenue was 823, and there was no public

debt. In the same year 1710 vessels entered, of 10,764
tons burden (exclusive of coasting trade), and 1779 vessels

cleared, of 8444 tons
;
the total value of the imports was

3603, and of the exports 4103.
The Virgin Islands were discovered by Columbus on his second

voyage, in 1494, and named Las Virgenes, in honour of St Ursula

and her companions. In 1666 the English established themselves

on Tortola, which has ever since remained in their possession. In

the 17th century the Virgin Islands were favourite resorts of the

BUCCANEERS (q.v. ). The Danish islands of St Thomas and St John
were taken by the British in 1801, but restored the following year.

In 1807 they surrendered to the British, and continued in their

hands till 1815, when they were again restored. The constitution

of the British Virgin Islands was amended in 1854.

VISCONTI. See MILAN, vol. xvi. p. 293.

VISCOUNT (Latin vice-comes), a titled rank of nobility,

the fourth in the order of the British peerage, and con

sequently intervening between the dignities of earl and

baron. The first English viscount, as that term now is

used and understood, was John, Baron Beaumont, E.G.,

who, by letters patent dated 12th February 1440, by

Henry VI. was created Viscount Beaumont. The title

vice-comes, however, existed in England certainly as early

as the Domesday survey ;
and in those early times it was

borne by a county officer, who was deputy to the comes or

earl, in accordance with the feudal system, which knew no

titles independent of offices. The vice-comes, whose title

from the first may fairly be translated &quot;

viscount,&quot; and
who acted in the absence of the earl, may be considered to

have been identical with the functionary known by the

English term &quot;

shire-reeve
&quot;

or &quot;

sheriff,&quot; or, as we now
should say, &quot;high-sheriff.&quot; During the reigns of the

Anglo-Norman monarchs this office of vice-comes was
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commonly hereditary; after a while it was granted for

several successive years to the same personage at the

king s pleasure ; and, finally, the modern practice obtained

of appointing a new high-sheriff every year. A viscount

is &quot;Eight Honourable,&quot; and is styled &quot;My Lord.&quot; His

wife, also
&quot;

Right Honourable,&quot; is a &quot;Viscountess,&quot; and is

styled &quot;My Lady.&quot; All their sons and daughters are

&quot;Honourable.&quot; The coronet first granted by James I. has

on the golden circlet a row of fourteen small pearls set in

contact, of which number in representations nine are

shown. The scarlet parliamentary robe of a viscount has

two and a half doublings of ermine.

VISHNU. See BRAHMANISM, vol. iv. p. 207.

VISTULA. See POLAND, vol. xix. p. 307.

VITALIANUS, bishop of Rome from 657 to 672,
succeeded Eugenius I. and was followed by Adeodatus.

In the monothelite controversy then raging he acted with

cautious reserve, refraining at least from express condem
nation of the Ttjpus of Constans II. (see vol. xvi. p. 758).
The chief episode in his uneventful pontificate was the

visit of Constans to Rome
;
the pope received him &quot; almost

with religious honours,&quot; a deference which he requited by

stripping all the brazen ornaments of the city even to the

tiles of the Pantheon and sending them to Constantinople.

Archbishop Theodore was sent to Canterbury by Vitalian.

VITEBSK, a government of western Russia, with

Livonia and Pskoff on the N., Smolensk on the E.,

Moghileff, Minsk, and Vilna on the S., and Courland on

the W., has an area of 17,440 square miles. Except on its

south-eastern and northern borders, where there are low

hills, deeply eroded by the rivers, its surface is mostly

flat, or slightly undulating, and more than a million of

acres are occupied by immense marshes, with as many as

2500 small lakes. The Devonian limestones and red sand

stones of which it is built up are covered with thick layers

of Glacial and Lacustrine deposits, the Glacial boulder-

clay, with immense numbers of boulders, covering extensive

areas. The rest consists of Lacustrine clays or sands. The
soil is thus for the most part unproductive.

The Diina, or &quot;West Dwina, rises not far from the north-eastern

angle of the government, and flows through it, or along its

southern boundary, for 530 miles. From its junction with the

Kasplya, i.e., for more than 450 miles, it is navigable ; and,

through a tributary, the Ulla, it is connected with the Dnieper
by the Berezina Canal. The Mezha and Kasplya, tributaries of

the Diina, are navigable in spring. The climate is relatively mild,
the average yearly temperature at Vitebsk being 40 F. (January,
16

&quot;4; July, 64
&quot;3).

The population, 1,204,950 in 1884, is chiefly White Eussian

(61 per cent.) and Lettish (21 per cent.); Jews come next (10 per
cent.). The Poles make only about 2 3 per cent, of the population,
and there are moreover about 10,000 Germans in the north-west.
The Great Russians number only a few thousands. Nearly two-
thirds of the inhabitants are Orthodox or Raskolnik, the remainder

being Catholics, Jews, or Lutherans.

Agriculture is the chief industry, but the yearly produce rarely
suffices for the wants of the population, and corn has to be imported
from Smolensk. Rye, oats, and potatoes are the chief crops, occupy
ing about a third of the area. Flax is an important crop for export.

Cattle-breeding is only moderately prosperous. Manufactures in

1884 occupied only some 3000 persons, and their aggregate pro
duction reached only about 788,700 (as against 84,000 in 1860);
the most important branches are represented by distilleries, flour-

mills, and tanneries. As a rule, the White Russian population of

the villages is very poor, and great numbers of the peasants are

compelled every year to leave their homes in search of work. Of
domestic trades, the manufacture of wooden wares, as well as some

boat-building and flax-combing, may be mentioned. The principal

exports are flax, linseed, timber, and hides. There is a brisk

water-traffic on the Diina by boats to Riga, Vitebsk loading-places

contributing 1,128,500 cwts. (483,000 roubles value) loaded and
630,000 cwts. discharged in 1883.

Vitebsk is divided into twelve districts, the chief towns of which,
with populations in 1885, are Vitebsk (54,680), Drissa (3490), Diina-

burg, a fortress on the Diina (69,030), Gorodok (5620), Lepel
(6000), Lutsin (5460), Kevel (7310), Polotsk (19,130), Ryezhitsa
(10,150), Sebezh (3820), Surazh (5085), and Velizh (16,370).

VITEBSK, capital of the above government, stands on

both banks of the Diina, on the railway from Smolensk to

Riga, 345 miles west of Moscow. It is an old town, with

decaying mansions of the old nobility, and dirty Jewish

quarters, half of its 54,680 inhabitants being Jews. Its

manufactures are insignificant, and the poorer classes

support themselves by gardening, boat-building, and the flax

trade, while the merchants carry on an active business

with Riga in corn, flax, hemp, tobacco, sugar, and timber.

Vitebsk (Dbesk, Vitbesk, and Vitepcsk) is mentioned for the

first time in 1021, when it made part of the Polotsk principality.

Eighty years later it became the chief town of a separate princi

pality, and so continued until 1320, when, after having taken an
active part in the internal wars of the Russian princes, it came
under the dominion of the Lithuanians. In the 16th century it

fell to Poland. Under the privileges given to the city by the

Polish sovereigns it flourished, but it soon began to suffer from
the wars between Russia and Poland, during which it was thrice

taken by the Russians and burned. Russia annexed it finally
in 1772.

VITELLIUS, ATJLTJS, the ninth of the twelve Ctesars,

and Roman emperor during the greater part of 69 A.IX,

\vas the son of Lucius Vitellius, who had been consul

and governor of Syria under Tiberius, and distinguished
for his gross and ridiculous flattery under Caius (Caligula)
and Claudius, which the senate, who gave him a public

funeral, recognized by a statue with the inscription
&quot; Pietatis immobilis erga principem.&quot; He was one of the

intimate companions of Tiberius at Capreae; he had driven

chariots in the circus with Caius, had played dice with

Claudius, had induced the young Nero to sing at a public

entertainment, and had been a censor once and a consul

three times. He had been governor of Africa, and had

there, according to Suetonius ( Vitellius, 5), acquitted him
self creditably. Under Galba, to the general astonishment,
he was chosen to command the army of Lower Germany, and
here he made himself popular with his subalterns and with

the soldiers by an outrageous prodigality and an excessive

good nature, which soon proved quite fatal to order and

discipline. Far from being an ambitious or scheming man,
he was lazy and self-indulgent, fond of eating and drinking,
and he was in fact drifted into empire by the promptings
of Cascina and Valens, commanders of two legions on the

Rhine. Through these two men a military revolution was

speedily accomplished, and early in 69 Vitellius was pro
claimed emperor at Cologne, or, to speak more accurately,

emperor of the armies of Upper and Lower Germany. In

fact, he was never acknowledged as emperor by the entire

Roman world, though at Rome the senate accepted him
and decreed to him the usual imperial honours. But after

all he was only emperor in name. It was noted as a bad
omen that he received the title of supreme pontiff on the

anniversary of the day of Allia, 390 B.C., on which Rome
was all but utterly overthrown by the Gauls. His advance

into Italy at the head of a licentious and ruffianly soldiery
was as horrible and calamitous as civil war could possibly
be

;
there was fighting and bloodshed within 7 miles of

Rome, and amid riot and massacre and gladiatorial shows

and extravagant feasting and a waste of seven millions of

money (Tacitus, Hist., ii. 95) the capital of the empire
was a scene of horror and infamy such as had never been

witnessed in the most savage revolutions of past days.
As soon as it was known that the armies of the East,

Dalmatia, and Illyricum had declared for Vespasian,

Vitellius, finding himself deserted by many of his adherents,
was for resigning the title of emperor ;

so crestfallen was

he, so dull and lethargic, that, to quote Tacitus (Hist., iii.

63),
&quot; had not others remembered he had been an emperor,

he would have forgotten it himself.&quot; On the entrance

into Rome of Vespasian s troops he was dragged out of

some miserable hiding-place, and, with his hands tied

behind him, insulted unpitied, driven to the fatal Gernonian
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stairs, and there struck down amid a shower of fierce eager
blows. &quot; Yet I was once your emperor,&quot;

were the last, and,
as far as we know, the noblest words of Vitellius. He
perished thus miserably in his 57th year.

The Histories of Tacitus and the biography of Suetonius give us

in full detail the story of Vitellius. In Alerivale s History of the

liomans under the Empire (chaps. 56, 57) the period is fully and

vividly described.

VITERBO, a city of Italy, capital of a circondario in

the province of Rome, lies 1200 feet above sea-level, on

the Arcione, at the north-western base of Monte Cimino

(3450 feet), on the high road between Florence and Rome,
42 miles north-north-west of the latter city ;

a branch line

(2i|- miles) connects it with the Attigliano station on the

railway. It is picturesquely surrounded by luxuriant

gardens, and enclosed by walls and towers, which date

partly from the Lombard period. The streets are paved
with large lava blocks, and the town has many handsome

edifices, and some elegant fountains; among the latter may
be mentioned the Fontana della Rocca by Vignola (1566).
The cathedral, a fine basilica, with 13th-century restora

tions, contains the tombs of Popes Alexander IV., Clement

IV., and John XXI. In 1271 it was the scene of the

murder, on the steps of the high altar, during public

worship, of Henry, son of Richard of Cornwall, by Guy
de Montfort (see Dante, Inf., xii. 118). In the sacristy
is a Madonna with saints by Lorenzo di Viterbo. The
old episcopal palace is a Gothic building of the 13th

century, in which numerous conclaves have been held.

The church of St Rosa exhibits the embalmed body of

that saint, a native of Viterbo, who died in her eighteenth

year, after working various miracles and having distin

guished herself by her invectives against Frederick II.

(1251). St Francesco contains the tomb of Pope Adrian

V., and has an important work by Sebastiano del Piombo;
.the Gothic cloisters of St Maria della Verita are strikingly
beautiful. The town-hall contains some Etrurian sarco

phagi and a few good paintings. The inhabitants of

Viterbo (15,279 in 1881) are chiefly dependent on agri
culture

; hemp is a specialty of the district, and tobacco

and various grains are largely grown, as well as the olive

and vine. There are in the vicinity numerous mineral

springs ;
the warm sulphur spring of Bulicame, about 2

miles off, is alluded to by Dante (Inf., xiv. 79).

Viterbo lias sometimes, but very doubtfully, been identified with
the Fanum Voltumnsc, where the general assembly of the Etruscans
used to be held. It was fortified by the Lombards, and in the
Middle Ages became a favourite papal residence. Popes Urban IV.

(1261), Gregory X. (1271), John XXI. (1276), Nicholas III. (1277),
and Martin IV. (1281) were elected here, and it was at Viterbo
that Alexander IV. (1261), Clement IV. (1268), Adrian V. (1276),
and John XXI. (1277) died.

VITORIA, a town of Spain, capital of the Basque
province of Alava, stands at a height of about 1750 feet

above sea-level, on a small hill commanding the plain
of Alava, 234 miles by rail north-north-east of Madrid.
The oldest part of the town, the Campillo or Villa-Suso,

occupies the top of the hill
;
some of the walls and towers

by which it was formally defended still remain, but it is

now almost deserted, and chiefly occupied by gardens.
Below it is

&quot; A7itoria Antigua,&quot; with narrow tortuous lanes;
on the lower level ground is the modern town, with wide

streets, an arcaded market place, and shady promenades.
The cathedral of St Mary in the Campillo dates its founda
tion from 1181, and has some good Gothic arches, but has

been considerably spoiled by late additions
;
the church of

San Miguel also dates from the 12th century, but does not

possess any features of special interest. Vitoria, from its

favourable position, is an important centre of trade in \vine,

wool, horses, mules, and hardware
;
the chief industries are

paper-making, carriage-building, cabinet-making, tanning,

and the manufacture of earthernware. The population
within the municipal boundaries in 1877 was 25,039.

Though an obscure village seems to have occupied the site from
an early period, the existence of Vitoria as a town dates from 1181,
when Sancho the Wise of Navarre granted a &quot;fuero&quot; similar to

that of Logrofio, and fortified the place. A decisive victory was
here gained by the Anglo-Spanish army under Wellington over the
French under Joseph Bonaparte and Jourdan on June 21, 1813.

VITRE, a town of France, chef-lieu of an arrondissement

in the department of Ille-et-Vilaine, stands on a hill rising
from the left bank of the Vilaine, 24 miles east of Rennes

by the railway to Paris. The town has preserved as many
features of the Middle Ages as any in France, and viewed
from the north its feudal aspect is striking. The streets

are formed of confused masses of wooden houses, full of

projections and curves, covered with coarse slate over

grown with moss and lichen, and are bordered by covered

galleries on a level with the ground, out of which dark

shops open. Most of the curious houses, ornamented with

statuettes and sculptures, are older than the first half of

the 17th century. Only one vault remains of the original

castle, founded towards the end of the llth century; the

rest was rebuilt in the 14th and 15th centuries (the best

period of Breton military architecture in Brittany), and
all has been recently restored. It is now occupied by a

prison, a museum of natural history and painting, and the

town library (GOOO volumes). In the court is the former

collegiate church, some of it older than the 12th century.
The church of Notre Dame, formerly a priory of the abbey
of St Melaine of Rennes, dates from the loth and 16th

centuries. An outside stone pulpit is a fine example of

16th-century sculpture. Parts of the ramparts are still

standing, and other parts are built into the houses of the

town. There is a well-wooded botanical garden, and the

remains of a castle destroyed at the Revolution. The chief

articles of trade are cloth, hosiery, and thick clothing made
of goats skins. The chateau of Les Rochers, celebrated

through Madame de Sevigne, stands 3 miles from the town.

The population in 1886 was 8957 (commune 10,447).

Vitro was formerly a Breton barony, and belonged in the 10th

century to the younger branch of the counts of liennes. In 1295
it passed to Guy IX. baron of Laval, on his marriage with the

heiress, and afterwards successively belonged to the families of

Rieux, Coliguy, and La Tremoille. The town was seized by
Charles VIII. in 1488. Protestantism spread under the rule of

the houses of Kieux and Coligny ;
Vitre became a Huguenot

stronghold ;
and a Protestant church was established, which was

not suppressed till the revocation of the edict of Nantes in 1685.

Mercceur, the head of the members of the League in Brittany,

besieged the town in vain for five months in 1589, and was forced to

withdraw by the army under the Prince do Dombes. The estates

of Brittany, over which the barons of Vitre and of Leon alternately

presided, met here several times, and Madame de Sevigne gives

interesting details of such an occasion. Vitre was the birth

place of Pierre Landais, the favourite minister of Francis II., duke
of Brittany (hanged in 1485), of his nephew Cardinal Guibe, and
of Bertrand d Argentre, jurist and the historian of Brittany.

VITRIFIED FORTS is the name given to certain rude

stone enclosures whose walls bear traces of having been

subjected to the action of fire. They are generally situated

on elevated hills, which occupy strong and easily defended

positions. Their form is irregular, and seems to have

been determined rather by the contour of the flat summits
which they enclose than by any definite architectural plan.

The walls vary in size, some being comparatively small,

while a few are upwards of 12 feet high, and are so

broad that they present the appearance of huge embank
ments. Weak and exposed parts in the defence are

strengthened by double or triple walls, and occasionally
vast lines of ramparts, composed of large blocks of unhewn
and unverified stones, are drawn around the fortified hills

at some distance from the vitrified centre. No lime or

cement has been found in any of these structures, but all

of them present the peculiarity of being more or less con-
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solidated by the fusion of the rocks of which they are built.

This fusion, which has been caused by the application of

intense heat, is not equally complete and regular in the

various forts, or even in the walls of the same fort. In

some cases the stones are only partially melted and calcined
;

in others their adjoining edges are fused so that they are

firmly cemented together ;
in many instances pieces of rock

are enveloped in a glassy enamel-like coating which binds

them into a uniform whole
;
and at times, though rarely,

the entire length of the wall presents one solid mass of

vitreous substance.

Since John Williams one of the earliest of British

geologists, and author of The Mineral Kingdom first de

scribed, in 1777, these singular ruins, about fifty examples
have been discovered in different parts of Scotland. The
most remarkable are Dun Mac Uisneachain, the ancient

Beregonium, north of Oban
; Tap o I^oth, in Aberdeen-

shire
; Craig Phadraic and Dun Dhardhail, in Inver

ness
; Knockfarrail, near Strathpeffer ;

Dun Creich, in

Sutherland
; Findhaven, near Aberlemno

; Barryhill, in

Perthshire ; Laws, near Dundee ; Dun Gall and Burnt

Island, in Buteshire; Anwoth, in Kirkcudbright; and Cow-

denknowes, in Berwickshire. Dun Mac Uisneachain is the

largest in area, being 250 yards long by 50 yards broad.

The strongest and most cyclopean is the Tap o Noth :

here the walls are about 8 feet high, and between 20 and
30 feet thick. In Dun Mac Uisneachain, Barryhill, and
Laws the remains of small rectangular huts or dwellings
have been found.

For a long time it was supposed that these forts were
limited in their range to Scotland

;
but they are now

known to exist in Londonderry and Cavan, in Ireland ; in

Upper Lusatia, Bohemia, Silesia, Saxony, and Thuringia ;

in the provinces on the upper banks of the Rhine, especi

ally in the neighbourhood of the Nahe
;

in the Ucker

Lake, in Brandenburg, where the walls are formed of

burnt and smelted bricks
;
and in several places in France,

such as Chateauvieux, Peran, La Courbe, Saint Suzanne,

Puy de Gaudy, and Thauron. They have not been found

in England or Wales
;
and Worsaae, Herbst, Rygh, Hilde-

brand, and Stephens assert that they do not exist in

Denmark or in Scandinavia.

All the examples yet described present a general simi

larity in form and structure. In some of the Continental

forts the vitrified walls are supported by masses of

unverified stone built up on each side. This, in all

probability, constituted an essential feature in the Scottish

forts. Except on the hypothesis of buttresses of a similar

kind, it is impossible to explain the vast quantities of loose

stones which are found both inside and outside many of

the vitrified walls.

The method by which the fusion of such extensive

fortifications was produced has always excited much
interest and conjecture. Williams, when he first directed

attention to the subject, maintained that the builders of

the forts, whoever they were, found out, either during the

process of smelting bog-ore, or whilst offering sacrifices,

the power of fire in vitrifying stone, and that they im

proved upon this discovery by using it for the purpose of

cementing and strengthening their strongholds. This view
has been keenly controverted, and other theories have
been suggested. It has been held that the vitrified sum
mits were not forts at all, but the craters of extinct vol

canoes (West, Pennant, and Cordiner), an hypothesis long
since abandoned as unscientific

;
that the vitrified summits

are not so much vitrified forts as vitrified sites, and that

the vitrescence was produced by beacon fires lighted

during times of invasion, or by bonfires kindled on hill

tops in religious celebrations (Sir George Mackenzie, Dr S.

Hibbert, and Principal Daniel Wilson); and, lastly, that if

they were forts they must have originally been built of

wood and stone, and that their present vitrified appearance
is not due to design, but to their being set on fire by a

besieging enemy (A. Fraser Tytler, Forbes Leslie, Von
Cohausen, and Dr Joseph Anderson). The theory of

Williams which has, with modifications, been accepted

by all the principal British and Continental authorities,
such as MacCulloch, Hugh Miller, Virchow, Schaafihausen,

Thuot, and Montaiglon is likely to hold the field. It is

supported by the following facts :

(1) The idea of strengthening walls by means of fire is not

singular, or confined to a distinct race or area, as is proved by the
burnt-earth enclosure of Aztalan, in Wisconsin, and the vitrified

stone monuments of the Mississippi valley. (2) Many of the

Primary rocks, particularly the schists, gneisses, and traps, which
contain large quantities of potash and soda, can be readily fused in

the open air by means of wood fires, the alkali of the wood serving
in some measure as a flux. (3) The walls are chiefly vitrified at

the weakest points, the naturally inaccessible parts being un-
vitrified. (4) When the forts have been placed on materials prac
tically infusible, as on the quartzose conglomerates of the Old
Red Sandstone, as at Craig Phadraic, and on the limestones of Dun
Mac Uisneachain, pieces of fusible rocks have been selected and
carried from a considerable distance to the top. (5) The vitrified

walls of the Scottish forts are invariably formed of small stones

which could be easily acted upon by fire, whereas the outer ram

parts, which are not vitrified, are built of large blocks. (6) Many
of the Continental forts are so constructed that the fire must have
been applied internally, and at the time when the structure was

being erected. (7) Daubree, in an analysis which he made on
vitrified materials taken from four French forts, and which he sub
mitted to the Academy of Paris in February 1881, found the

presence of natron in such great abundance that lie inferred that

sea-salt was used to facilitate the original fusion. (8) In Scandi

navia, where there are hundreds of ordinary forts, and where for

centuries a system of signal fires was enforced by law, no trace of

vitrifaction has yet been detected.

A great antiquity has been assigned to vitrified forts,

but without sufficient proof. Articles of bronze and iron

have been found in the Scottish forts, while in Puy de

Gaudy a Roman tile has been discovered soldered to a

piece of vitrified rock. In a few of the German forts

Prof. Virchow found some of the short logs of oak used

as fuel in vitrifying the walls, and he concluded from the

evenness of their cut surfaces that iron and not stone

implements must have been used. These results indicate

that these structures are the products of a high civilization,

and were possibly in use as late as the early centuries of

our era. It has been suggested that they were built as

temporary refuges against the invasions of the Norsemen
in Europe. There is much in the situation and character

of the forts which favours this supposition. This is

especially the case with reference to the Scottish forts.

Here the vitrified summits are invariably so selected that

they not only command what were, as we learn from the

sagas, the favourite landing places of the vikings, but are

the best natural defences against attacks made from the

direction of the sea-coast. In Saxony and Lusatia the

forts are known as Schwcdenburgen, and in the Highlands
of Scotland as the fortresses of the Feinne designations
which also seem to point to an origin dating back to the

times of the. vikings.
It may be interesting, as throwing light on the influence

of high temperature on rocks, to notice some of the forms

exhibited by the fused substances. Schistose gneiss is

resolved into a kind of green glass ;
mica is converted into

a grey glassy stone of great hardness
; quartz is reduced

to the condition of pumice; trap rock becomes glazed like

bottle glass ;
sandstone is transformed into a compact

quartzite ;
and the felspar of granite is changed into

coarse porcelain. Some of the materials have assumed,

probably during the process of cooling, the prismatic

structure, with four or six sides
;
while others, owing to

the iron peroxide being reduced, have become distinctly

magnetic.
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The following are some of the more important treatises and
references : Williams, An Account of some Remarkable Ancient

Ruins; A. Fraser Tytlcr, Edin. Phil. Trans., vol. ii.
;

Sir George
Mackenzie, Observations on Vitrified Forts; Hibbert, Arch. Scot.,

vol. iv.
; MacCulloch, Highlands and Western Islands, vol. i.

;

Miller, Rambles of a Geologist, chap. ix.
; Wilson, Archxology, and

Prehistoric Annals, vol. ii. ;
J. II. Burton, History of Scotland,

vol. i.
; R. Angus Smith, Loch Etive and the Sons of Uisncach

;

Anderson, Scotland in Pagan Times; C. MacLagan, The Hill

Forts of Ancient Scotland
;
Thomas Aitken, Trans. Inverness

Scientific Soc., vol. i.
;

Charles Proctor, Chemical Analysis of

Vitrified Stones from Tap o Noth and Dunideer (Huntly Field

Club); various papers in published Proceedings of Soc. Antiq. Scot.

and Proceedings of Royal Irish Academy ; Leonhard, Archiv fur
Mincralogie, vol. i. ; Virchow, Ztschr. fur Ethnologic, vols. iii.

and iv.
; Schaaffhausen, Vcrhandlungcn dcr deutsch. anthrop.

Gcsellschaft (1881); Kohl, Verhand. d. deutsch. anthrop. Gcscll-

schaft (1883); Thuot, La Fortcrcssc vitrifiee du Puy de Gaudy, &amp;lt;L-c.
;

De Nadaillac, Lcs Premiers Homines, vol. i. ; Memoircs de la Soc.

Antiq. de France, vol. xxxviii.
;
and Hildebrand, De forhistoriska

folkcn i Europa (Stockliolm, 1880). (R. MU.)

VITRIOL, a name formerly and sometimes still given
to sulphuric acid and to certain sulphates (see SULPHUR,
vol. xxii. p. 636). Oil of vitriol is concentrated sulphuric
acid. Blue vitriol is sulphate of copper ; green vitriol,

sulphate of iron (copperas, ferrous sulphate): and white

vitriol, sulphate of zinc.

VIT11UVIUS, 1 a Roman architect and engineer, whose
full name was MARCUS VITRUVIUS POLLIO, the author of a

very celebrated work on architecture. Nothing is known
about his personal history, except what can be gathered
from incidental remarks in his own writings. Owing to

the discovery of a number of inscriptions relating to the

Gens Vitruvia at Formias in Campania (Mola di Gaeta), it

has been suggested that he was a native of that city, and
he has been less reasonably connected with Yerona on the

strength of an existing arch of the 3d century, which
is inscribed with the name of a later architect of the

same family name &quot; Lucius Vitruvius Cerdo, a freedman
of Lucius.&quot; From Vitruvius himself we learn that he
was appointed, in the reign of Augustus, together with
three others, a superintendent of lalistse, and other military

engines, a post which, he says, he owed to the friendly
influence of the emperor s sister, probably Octavia (De
Architedura, i. pref.). In another passage (v. 1) he
describes a basilica and adjacent sedes Augusti, of which
he was the architect. From viii. 3 it has been supposed
that he had served in Africa in the time of Julius Caesar,

probably as a military engineer, but the words will hardly
bear this interpretation. He speaks of himself as being
low in stature, and at the time of his writing bowed down

by age and ill-health (ii. pref.). He appears to have enjoyed
no great reputation as an architect, and, with philosophic

contentment, records that he possessed but little fortune.

Though a great student of Greek philosophy and science,
he was unpractised in literature, and his style is very
involved and obscure. To a great extent the theoretical

and historical parts of his work are compiled from earlier

Greek authors, of whom he gives a list at i. 1 and viii. 3.

The practical portions, on the contrary, are evidently the

result of his own professional experience, and are written

with much sagacity, and in a far clearer style than the

more pedantic chapters, in which he gives the somewhat
fanciful theories of the Greeks. Some sections of the

latter, especially those on the connexion between music
and architecture, the scale of harmonic proportions, and
the Greek use of bronze vases to reverberate and strengthen
the actors voices in the theatre, are now almost wholly
unintelligible.

The De Architedura is divided into ten books, each with
a preface, in which occur most of the personal facts about
himself. It is dedicated to Augustus, and that fact is

1 The references in this article follow the divisions into books and

chapters adopted iu the more recent German editions.

really all that is known with regard to the date at which
Vitruvius lived, though many attempts have been made to

gather more minute indications from the internal evidence

of his writings : for example, the omission of any mention
of the Pantheon in Rome has been taken as an argument
to show that he wrote before it was built in 27 B.C. This,

however, and other arguments of the same kind are

obviously of but little weight. Vitruvius s name is men
tioned by Frontinus in his work on the aqueducts of Rome;
and most of what Pliny says (H.N., xxxv. and xxxvi.)
about methods of wall-painting, the preparation of the
stucco surface, and other practical details in building is

taken almost word for word from Vitruvius, especially from
vi. 1, though without any acknowledgment of the source.

From the early Renaissance down to a comparatively
recent time the influence of Vitruvius s treatise has been

remarkably great. Throughout the period of the classical

revival Vitruvius was the chief authority studied by all

architects, and in every point his precepts were accepted as

final. In some cases a failure to understand his meaning
led to curious results

;
for example, the mediaeval custom,

not uncommon in England, of placing rows of earthenware

jars under the floor of the stalls in church choirs appears
to have been an attempt to follow out Vitruvius s remarks
about the advantages of placing bronze vases round the

auditorium of theatres. Bramante, Michelangelo, Palladio,

Vignola, and earlier architects were careful students of

Vitruvius s work, which through them has largely influenced

the architecture of almost all European countries down to

the present century, a very remarkable instance of the

success and influence of a book being actively redeveloped a

very long time about fifteen centuries after its author s

lifetime. There is no reason to suppose that the book was
either popular or influential among the ancient Romans,
and yet in more modern times its influence has been un
bounded. Its archaeological value is very great, as without
it we should find it very difficult to understand the uses of

the various parts of such houses as those at Pompeii, and

many interesting details with regard both to construction

and design would have remained unintelligible.
Bk. i. opens with a dedication to Augustus. C. 1 is on the

science of architecture generally, and the many different branches
of knowledge with which the trained architect ought to be

acquainted, viz., grammar, music, painting, sculpture, medicine,

geometry, mathematics, and optics ;
c. 2 is on the general

principles of architectural design ;
c. 3 on the considerations which

determine a design, such as strength, utility, beauty, and the
like

;
c. 4 on the nature of different sorts of ground for sites

; c. 5

on walls of fortification
;

c. 6 on aspects towards the north, south,
and other points ; c. 7 on the proper situations of temples dedicated
to the various deities. Bk. ii. relates to materials (preface about

Dinocrates, architect to Alexander the Great). C. 1 is on the
earliest dwellings of man

; c. 2 on systems of Thales, Heraclitus,

Democritus, &c. ; c. 3 on bricks
;

c. 4 on sand
; c. 5 on lime

; c. 6

on pozzolana ; c. 7 on kinds of stone for building ;
c. 8 on methods

of constructing walls in stone, brick, concrete, and marble, and on
the materials for stucco ; c. 9 on timber, time for felling it, season

ing, &c. ; and c. 10 on the fir trees of the Apennines. Bk. iii., on

styles, has a preface on ancient Greek writers. C. 1 is on symmetry
and proportion ;

c. 2 on various forms of Greek temples, e.g., in

antis, prostyle, peripteral, dipteral, hyprethral ;

2
c. 3 on inter-

columniation pycnostyle, systyle, custyle, &c.
;

c. 4 on founda

tions, steps, and stylobates ;
c. 5 on the Ionic order, its form and

details. Bk. iv. ,
on styles and orders, has a preface to Augustm

on the scope of the work. The subjects of its nine chapters are

(1) the Corinthian, Ionic, and Doric orders
; (2) the, ornaments of

capitals, &c. ; (3) the Doric order
; (4) proportions of the cella and

pronaos ; (5) sites of temples ; (G) doorways of temples and their

architraves; (7) the Etruscan or Tuscan order of temples; (8) circu

lar temples ; (9) altars. Bk. v., on public, buildings, has a preface
on the theories of Pythagoras, &c. Its twelve chapters treat (1) of

fora and basilica;, with a description of his own basilica at Fanum
;

- The excavations made in 18S7 have shown that Vitruvius was

right in describing the great temple of Olympian Zeus at Athens as

being octastyle. The previously almost universal opinion that it was

decastyle had led to the needless theory that the passage containing
this statement was corrupt.

XXIV. 34
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(2) of the adjuncts of a forum (serarium, prison, and curia); (3) of

theatres, their site and construction ; (4) of laws of harmonics
; (5)

of the arrangement of tuned bronze vases in theatres for acoustic

purposes ; (6) of Roman theatres ; (7) of Greek theatres ; (8) of the

selection of sites of theatres according to acoustic principles ; (8) of

porticus and covered walks
; (9) of baths, their floors, hypocansts,

the construction and use of various parts ; (11) of palaestra, xysti,
and other Greek buildings for the exercise of athletes

; (12) of har

bours and quays. Bk. vi. is on sites and planning, and the preface
treats of various Greek authors. C. 1 is on selection of sites

;
c. 2

on the planning of buildings to suit different sites ; c. 3 on private

houses, their construction and styles, the names of the different

apartments ;
c. 4 011 the aspects suited for the A arious rooms

;
c. 5

on the various sorts of buildings fitted for special positions ;
c. 6 on

farms and country houses
;

c. 7 on Greek houses and the names of

various parts ;
c. 8 on construction of houses in wood, stone, brick,

or concrete. Bk. vii., mostly on methods of decoration, has a preface

(as usual) on the opinions of ancient Greek writers, with lists of

Greek sculptors, architects, and writers on architecture, and of

Roman architects. C. 1 has for its subject pavements and roads,
their construction, mosaic floors

;
c. 2 is on white stucco for walls

(opus albarium) ; c. 3 on concrete vaults, gypsum mouldings, stucco

prepared for painting ;
c. 4 on building of hollow walls to keep

out the damp, wall decoration by various processes ; c. 5 011

methods and styles of wall painting, the debased taste of his time ;

c. 6 on fine stucco made of pounded marble, -three coats to receive

wall paintings ;
c. 7 on colours used for mural decoration

;
c. 8 on

red lead (minium) and mercury, and how to nse the latter to extract

the gold from worn-out pieces of stuff or embroidery ;
c. 9 on the

preparation of red lead and the method of encaustic painting with
hot wax, finished by friction

;
cc. 10-14 on artificial colours

black, blue, purple ; c. 10 white lead and ostrum, i.e., murex purple,
and imitations of murex dye. Bk. viii. is on hydraulic engineer

ing, and the preface on theories of the ancients. C. 1 treats of the

rinding of good water, its quality according to the soil it runs

through ;
c. 2 of rain-water and rivers rivers in various countries ;

c. 3 of hot springs, mineral waters, with an account of the chief

medicinal springs of the world
;

c. 4 of selection of water by
observation and experiment ;

c. 5 of instruments for levelling used

by aqueduct engineers ;
c. 6 of construction of aqueducts, pipes

of lead, clay, &c., cisterns, fountains, poisoning from lead pipes,

hydraulic cement, settling tanks, and other valuable matter on the

subject of water-supply. Bk. ix. is ou astronomy. The preface
treats of Greek sciences, geometry, the discovery of specific gravity

by Archimedes, and other valuable discoveries of the Greeks, and
of Romans of his time who have vied with the Greeks Lucretius in

his poem De Rcrum Natura, Cicero in rhetoric, and Yarro in philo

logy, as shown by his DC Lingua Latina. 1 The subjects of the

eight chapters are (1) the signs of the zodiac and the seven planets ;

(2) the phases of the moon
; (3) the passage of the sun through the

zodiac
; (4) and (5) various constellations

; (6) the relation of

astrological influences to nature
; (7) the mathematical divisions

of the gnomon ; (8) various kinds of sun-dials and their inven
tors. Bk. x. is on machinery, with a preface concerning a law at

ancient Ephesus compelling an architect to complete any public

building he had undertaken
; this, he says, would be useful among

the Romans of his time. 2 The chapters are (1) on various machines,
such as scaling-ladders, windmills, &c. ; (2) on windlasses, axles,

pulleys, and cranes for moving heavy weights, such as those used

by Chersiphron in building the great temple of Diana at Ephesus,
and on the discovery by a shepherd of a quarry of marble required
to build the same temple ; (3) on dynamics ; (4) on machines for

drawing water
; (5) on wheels for irrigation worked by a river

; (6)
on raising water by a revolving spiral tube

; (7) on the machine of

Ctesibius for raising water to a height ; (8) on a very complicated
water engine, the description of which is not intelligible, though
Vitruvius remarks that he has tried to make the matter clear

; (9)
on machines with wheels to register the distance travelled, either

by land or water
; (10) on the construction of scorpiones for hurling

stones
; (11) and (12) on lalistse and catapults ; (13) on battering-

rams, and other machines for the attack of a fortress
; (14) on

shields (tcstudincs) to enable soldiers to fill up the enemy s ditches
;

(15) on other kinds of tcstudincs; (1C) on machines for defence,
and examples of their use in ancient times.

The first MS. of the De Arcltitectura which al traded much attention ivas a fine

codex on vellum preserved in the Benedictine monastery of Monte Cassino. The
first printed edition is that issued in Home by George Ilerolt about 1485-86, but
without indication of place or date; it is a small folio with thirty-four lines to the

page, and has neither signatures, catchwords, nor numbering of the leaves. It

was edited by J. Sulpicius, and with it is printed Frontinus De Ar/nxductibus;
this second work occurs as an addition in many early editions of Vitruvius, of

which a very large number were printed at various places in Italy within a few
years after the publication of the etlitio princeps.3 On the whole the best edition
of Vitruvius s text is that edited by Schneider, Leipsic, 1807, 3 vols. 8vo, with good

1 Vitruvius names Cicero and Lucretius as
&quot;post nostram memoriam

nascentes.&quot;
2 The architect being at that time also the contractor.

3 One of the earliest commentators on Vitruvius was the monk-archi
tect Fra Giocondo, a man of extraordinary talent (see VEROXA).

notes, but no plates. An immense number of translations have also been pub
lished in most European languages the first Italian translation at Como in 1021;
French, at Paris in 1547

; German, at Nuremberg in 1548
;
and the first English

translation in London in 1692. The best English translation is that of Gwilt,
1826, improved edition, I860. That of \Vilkins (1812) is merely a fragment of

some of the books, but it is copiously illustrated with engraved plates.
The name of Vitruvius has been given to several handsome works on modern

architecture, such as Campbell, Yitrin ius Britannicus, London, 1715-71, a scries

of illustrations of the chief buildings of the 18th century in England, including
many works of the brothers Adam

;
one of these brothers, William Adam, pro

duced a similar work illustrating the buildings which lie had designed for

Scotland, of which he was a native, under the title of Vitruvius Scoticus, Edin

burgh, 1790. Thurah, Le Vitruve Danois, Copenhagen, 1746-49, is a similar

collection of modern buildings in Denmark.
The biographies of Vitruvius as usually published are very untrustworthy, and

contain many statements which rest upon no authority whatever. (J. H. 31.)

VITTOTJA, an inland town of Sicily, in the Italian

province of Syracuse, about 18 miles by road east-south

east from Terranova, stands in the midst of a rich vine

and olive district, which also produces silk, rice, and honey.
The population in 1881 was 21,755. It is quite a modern

town, founded towards the beginning of the 17th century.
The principal church (San Giovanni) dates from 1854.

VITUS, ST, according to the lloman Breviary, while

still a very young boy, had been baptized without the

knowledge of his father, who, on learning this, spared no

effort to bring about his return to paganism. After other

severe measures had been tried in vain he was delivered to

Valerian to be scourged, but even this had no effect, and he

was handed back to his father. Admonished by an angel,

Vitus, accompanied by Modestus and Crescentia, by whom
he had been brought up, now took refuge abroad, where
his fame for sanctity became so great that he was summoned

by Diocletian to heal his child, who was grievously vexed

with a devil. Successful in this he was urged by the un

grateful emperor to worship the pagan deities, and on his

refusal was cast into prison. Along with Modestus and
Crescentia he was sentenced to be plunged into a cauldron

of molten lead, resin, and pitch, but here their experience
was that of the three Hebrew children. Next they were

cast before the lion, but the wild beast fawned upon them
and licked their feet. Finally they were torn limb from

limb. The three are commemorated on June 15. The more
extended legend of St Vitus relates that, on one occasion

when he had been shut up in a dungeon, his father look

ing through a chink in the door beheld him dancing with

seven beautiful angels ;
so dazzled was he by the sight that

he became blind, and recovered only through the interces

sion of his son. St Vitus is accordingly the patron saint

of dancers and actors, and is invoked against the disease

known as ST VITUS S DANCE (q.v.). He is the patron of

Saxony, Bohemia, and Sicily, and throughout Germany
ranks as one of the fourteen &quot; Nothhelfer &quot;

of the church.

VIVAIUNI, the surname of a family of painters of

Murano (Venice), who produced a great quantity of work
in Venice and its neighbourhood in the 15th century,

leading on to that phase of the school which is represented

by Carpaccio and the Bellinis.

ANTONIO VIVAIUNI was probably the earliest of this

family. He came from the school of Andrea da Murano,
and his works show the influence of Gentile da Fabriano.

The earliest known date of a picture of his, an altar-piece
in the Venetian academj

7

,
is 1440

;
the latest, in the

Lateran museum, 1464. He worked in company with a

certain
&quot; Joannes de Alemania.&quot; By some writers Joannes

has been regarded as himself a Vivarini, but this appears

improbable : no trace of him exists of a date later than

1447. After 1447 Antonio painted either alone or in

combination with his younger brother Bartolommeo. The
works of Antonio are well drawn for their epoch, with a

certain noticeable degree of softness, and with good flesh

and other tints. Three of his principal paintings are the

Virgin Enthroned with the Four Doctors of the Church, the

Coronation of the Virgin, and Sts Peter and Jerome. The
first two (in which Joannes co-operated) are in the Venetian

academy, the third in the London National Gallery.
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BARTOLOMMEO VIVAIUNI is known to have worked from

1450 to 1499. He learned oil-painting from Antonello da

Messina, and is said to have produced, in 1473, the first

oil picture done in Venice. This is in the church of Sts

John and Paul, a large altar-piece in nine divisions,

representing Augustine and other saints. Most of his

works, however, including one in the National Gallery, are

in tempera. His outline is always hard, and his colour

good ;
the figures have much dignified and devout expres

sion. As &quot; vivarino
&quot; means in Italian a goldfinch, he some

times drew a goldfinch as the signature of his pictures.

LUIGI or ALVISE VIVARINI painted in 1490 and on

to 1505. It has sometimes been supposed that, besides

the Luigi who was the latest of this pictorial family,

there had also been another Luigi who was the earliest,

this supposition being founded on the fact that one picture
is signed with the name, along with the date 1414. There

is good ground, however, for considering this date to be a

forgery of a later time. The works of Luigi show an

advance on those of his predecessors, his best work being
one which he executed for the Scuola di S. Girolamo in

Venice, representing the saint caressing his lion, and some
monks decamping in terror. The architecture and per

spective in this work are superior. Other works by Luigi
are in Treviso and in Milan.

VIVES, JUAN Luis (or LUDOVICUS) (1492-1540), a well-

known scholar of the third and fourth decades of the 16th

century, was born at Valencia, in Spain, in March 1492.

He studied at Paris and Louvain, ultimately becoming
professor of humanity at the latter university. At the

instance of his friend Erasmus he prepared an edition of

Augustine s De Civitate Dei, which was published in 1522

with a dedication to Henry VIII. of England. Soon after

wards he was invited to England and appointed tutor

to the Princess Mary, for whose benefit he wrote De
Ratione Studii Puerilis Epistolse, Dux. While in England
he resided a good deal at Oxford, where he was made
doctor of laws and lectured on philosophy. Having openly
declared himself against the king s divorce, he lost the

royal favour and was thrown into prison, where he re

mained for six months. On his release he went to Spain
and afterwards to the Low Countries, finally settling in

Bruges, where he married and devoted himself to the com

position of his numerous works, which were chiefly directed

against the scholastic philosophy and the preponderant

authority of Aristotle. He died on May G, 1540.

A complete edition of his works was published at Basel in 1555

(2 vols. fol. ), and another at Valencia in 1782.

VIZAGAPATAM, a British district of India, in Madras

presidency, lying between 17 14 30&quot; and 18 58 1ST. lat.

and 82 19 and 83 59 E. long., with an area of 3477

square miles. Including the Jaipur and Vizianagram
zamindaries, which are under British administration, the

area is 17,380 square miles. Vizagapatam is bounded on

the N. by Ganjam district, on the E. by Ganjam and the sea,

on the S. by the sea and Godavari district, and on the W.

by the Central Provinces. It is a beautiful, picturesque,
and h illy country, forming part of the large extent of shore

known as the Orissa coast, but for the most part it is

unhealthy. The surface of the country is generally undu

lating, rising towards the interior, and crossed by streams,
which are dry except during the rainy season. The main

portion is occupied by the Eastern Ghats. The slopes of

these mountains are clothed with luxuriant vegetation,
amid which rise many tall forest trees, while the bamboo

grows profusely in the valleys. The drainage on the east

is carried by numerous streams direct to the sea, and that

to the west flows into the GocUvari through the Indravati

or through the Sabari and Sillar rivers. To the west of

the range is situated the greater portion of the extensive

zamindari of J;iipur, which is for the most part very hilly
and jungly. The north and north-west of the district is

also mountainous. In the extreme north a remarkable

mass of hills, called the Nimgiris, rise to a height of 4972

feet, and these arc separated by valleys of not more than

1200 feet from the neighbouring ranges of Ghdts. The

plain along the Bay of Bengal is exceedingly rich and
fertile. It is described as a vast sheet of cultivation,

green with rice fields and gardens of sugar-cane and
tobacco. There are great varieties of climate in the dis

trict. Along the coast the air is soft and relaxing, the

prevailing winds being south-easterly. The average annual
rainfall at Vizagapatam exceeds 40 inches.

The census of 1881 returned the population of the district,
exclusive of the agency tracts, at 1,790,468 (males 897,116, females

893,352). Including the Jaipur and Vizianagram dependencies,
the total population of the district was 2,485,141 (males 1,254,850,
females 1,230,291), of whom 2,460,474 were Hindus, 20,403
Mohammedans, and 3410 Christians. There are live towns with

populations of more than 10,000, viz.: VIZAGAPATAM and VIZIA
NAGRAM (q.v.}\ Anakapalle, 13,341; Bobbili, 14,943; and Salur,

11,856. The chief crops are rice, which is the staple product of the

country, and sugar. The cultivation of indigo is also successfully
carried on. The actual areaxinder cultivation in 1885-86 amounted
to 168,559 acres, besides 10,833 acres of forests. The gross revenue
of the district in 1885-86 was 201,699, of which the land yielded
139,200. There are few industries, the principal being cotton cloths

and the beautiful fancy wares of Vizagapatam towns. On the dis

solution of the Mughal empire Vizagapatam occupied a portion of the

territory known as the Northern Circars, which were ceded to the East
India Company by treaty in 1768. On the introduction of the per
manent settlement in 1802 it was formed into a separate collectorate,
and since then several changes have been made in its administration.

VIZAGAPATAM, a municipal and seaport town, the

administrative headquarters of the above district, with a

population in 1881 of 30,291. It lies on a small bay,
the south extremity t&amp;gt;f which is bounded by a promon
tory known as the Dolphin s Nose, and its northern

extremity by the suburb of Waltair. The town or fort, as

it is called, is separated from the Dolphin s Nose by a

small river, which forms a bar where it enters the sea,

but is passable for vessels of 300 tons during spring tides.

Vizagapatam is the residence of a Roman Catholic vicar

apostolic. It contains some good streets, has a hand
some hall, library, and reading-room, an excellent hospital
and dispensary, and maintains a great many schools. The

principal exports are grain and sugar, and the principal
industries of the town are elk horn and ivory knick-

knacks and gold and silver filigree work.

VIZIADRUG, or GHERIA, a port in Ratnagiri district,

Bombay presidency, India, about 30 miles south of

Ratnagiri town and 170 miles south of Bombay city, in

16 33 40&quot; N. lat. and 73 22 10&quot; E. long. It is one of

the best harbours on the western coast of India, being
without any bar, and may be entered in all weathers

;

even to large ships it affords safe shelter during the south

west monsoon. The chief interest of the place centres

in its fort, which is one of the strongest Mohammedan
fortresses in the Concan, and rises grandly about 100 feet

above the river.

About 1698 the pirate chief Angria made Viziadrug the capital
of a territory stretching for about 150 miles along the coast, and
from 30 to 60 miles inland. The fort surrendered to the English
fleet in 1756, and was given over to the peshwa, In May 1818 an

unsuccessful attempt was made to take Viziadrug, but, the whole

of the district of Katnagiri having now passed into the hands of

the British, the fortress surrendered in June.

VIZIANAGRAM, one of the most ancient and extensive

estates or zamindaries in India, included in the Vizaga

patam district of the Madras presidency, with an area

of about 3000 square miles, and a population (1881) of

844,168. The chief town, Vizianagram, had in 1881 a

population of 22,577.
The zamindari first came under the charge of the English

authorities in 1817, with a very heavy debt, but it was restored to
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the raja five years afterwards clear of all incumbrances. It again
came under their charge in 1827, during a minority, but on the

raja s coming of age it was again restored with a surplus.

VIZIER (Arabic Wazir}, literally the &quot;burden bearer&quot;

of the sovereign. The office of vizier, which spread from

the Arabs to the Persians, Turks, Mongols, and other

Oriental peoples, arose under the first Abbasid caliphs,

and took shape under their great ministers the Barmecides

(see vol. xvi. p. 591). The vizier stood between sovereign
and subjects, representing the former in all matters touch

ing the latter. This withdrawal of the head of the state

from direct contact with his people was unknown to the

Omayyads, and was certainly an imitation of Persian

usage ;
it has even been plausibly conjectured that the

name is but the Arabic adaptation of a Persian title.
1

It appears, however, in the Koran (xx. 30, xxv. 37), where
Aaron is called the wazir of Moses, and these passages are

appealed to by Arabic writers as giving divine sanction to

the institution. The title of ivazlr was often given to

ministers of a special department, such as the treasury or

the police, but the wazir (the grand vizier, as Europeans
say) bore the whole burden of the state, and, although his

position was absolutely uncertain, depending on the mere
will of the sovereign, his power was unlimited. His place
was one of dizzy grandeur but of extreme difficulty. He
was expected to be able to answer all questions, realize

every wish of the caliph, keep the coffers of the state full,

and yet find time to cultivate the personal favour of the

sovereign by the display of social gifts. Such were the

Barmecide viziers, the brilliant type of which all subse

quent Oriental ministers are more or less imperfect copies.

Ultimately under the caliph lladi the grand vizier gave

way to a mayor of the palace called the amir al-omard,
but the old office and title were continued at the courts

of the princes who rose on the decline of the caliphate.
In Spain, where the chamberlain (hdjib) was the greatest
officer of state, the title of ivazlr was given to governors
of towns, and in this sense the word was the parent of

the Spanish alguazil.

VIZZINI, an inland town of Sicily, in the Italian province
of Catania, 39 miles E.N.E. of Terranova and 34 miles

W.N.W. of Syracuse, is a prosperous country place of

13,966 inhabitants (1881). It has several churches (S.

Gregorio, Minori Osservanti, S. Maria de Greci), with

pictures of some artistic or antiquarian interest.

VLACIIS. Vlach, otherwise written Wallack, is a

general name for all the members of the Latin-speaking
race inhabiting eastern Europe. The name is in its origin
identical with our &quot;

Welsh,&quot;

&quot;

Welshman,&quot; and represents
a Slavonic adaptation of a generic term applied by the

Teutonic races at the time of the migration of peoples to

all Roman provincials. It thus finds its analogies in the

German name for Italy Welschland (Walischland), in the

Walloons of the Low Countries, the
&quot;

Wallgau&quot; of Tyrol,
&c. An early instance of its application to the Roman
population of the Eastern empire is found in the Traveller s

Sony, where in a passage which in all probability connects

itself with the early trade-route between the Baltic staple
of Wollin and Byzantium, the gleeman speaks of Caesar s

realm as Walarie =
&quot;Welshry.&quot;

In verse 140 he speaks of

the &quot;

Rum-walas,&quot; and it is to be observed that &quot; l\um &quot;

is

one of the words by which the Vlachs of eastern Europe
still know themselves.

The Slavs, at least in their principal extent, first knew
the Roman empire through a Teutonic medium, and adopted
their terms Vlach, Voloch, from the Ostro-Gothic equivalent
of the Anglo-Saxon

&quot;

Wealh.&quot; The name is thus of foreign

origin, the native Vlachs continuing to this day to call

1 See Lagarde, Armenische Studien, p. 147, and Noldeke s trans
lation of Tabari, pp. 53 n, 444 n.

themselves
&quot;

Rumeni,&quot; Romeni, or even Romani; and it is

from the native pronunciation of the Roman name that we
have the equivalent expression Rouman, a word which
must by no means be confined to that part of the Vlach
race inhabiting the present kingdom of Roumania. This

Vlach or Rouman race constitutes a distinct division of

the Latin family of peoples, widely disseminated throughout
eastern Europe, both north and south of the Danube.
North of the Danube the Roumans inhabit, besides Walachia
and Moldavia, Bessarabia and the adjoining South-Russian

districts, a large part of Transylvania and the Hungarian
Banat, and extend sporadically from the Bug to the

Adriatic. South of the Danube the central glens of

Pindus form the principal nucleus of Rouman habitation,
but there is besides a considerable colony in the Epirote
district of Musakja, in /Etolia and Acarnania, in various

districts of Albania, Thessaly, Macedonia, and the Bulgarian

principality. In Servia this element is preponderant in

the Timok valley, while in Istria it is represented by the

Cici, at present largely Slavonized, as are now entirely the

kindred Morlachs of Dalmatia.

The centre of gravity of the Vlach or Rouman race is at

present unquestionably north of the Danube, and corre

sponds roughly to the limits of Trajan s Dacian province.
From this circumstance the popular idea has arisen that

the race itself represents the descendants of the Romanized

population of Trajan s Dacia, which was assumed to have
maintained an unbroken existence in Walachia, Transylvania,

&c., beneath the dominion of a succession of invaders.

The Vlachs of Pindus, etc., on this hypothesis, were to

be regarded as later immigrants from the lands north of the

Danube. In 1871 Roesler published, in a collective form,
a series of essays, in which he absolutely denied the claim

of the Roumanian and Transylvanian Vlachs to be regarded
as Dacian autochthones. He laid stress on the statements

of Vopiscus and others as implying the total withdrawal

of the Roman provincials from Trajan s Dacia by Aurelian,
and on the non-mention by historians of a Latin popula
tion in the lands on the left bank of the lower Danube,

during their successive occupation by Goths, Huns, Gepidtc,

Avars, Slavs, Bulgars, and other barbarian races. He
found the first trace of a Rouman settlement north of the

Danube in a Transylvanian diploma of 1222. Roesler s

thesis has been generally regarded as an entirely new de

parture in critical ethnography. As a matter of fact, his

conclusions had to a great extent been already anticipated

by Sulzer in his Geschichtc des Transalpinischen Daciens,

published at Vienna in 1781, and at a still earlier date by
the Dalmatian historian Lucius of Trail in his work De
Regno Dalmatise et Croatia?, 1666.

The theory of the later immigration of the Roumans
into their present abodes north of the Danube, as stated in

its most extreme form by Roesler, commanded wide accept

ance, and in Hungary it was politically utilized as a

plea for refusing parity of treatment to a race of com

paratively recent intruders. In Roumania itself Roesler s

views were resented as an attack on Rouman nationality.
Outside Roumania they found a determined opponent in

Dr Jung, of Innsbruck, who in his Anfdnge der Romdnen

upheld the continuity of the Roman provincial stock in

Trajan s Dacia, disputing from historic analogies the total

withdrawal of the provincials by Aurelian
;
and the reaction

against Roesler was carried still further by T. Lad. PiS

(Ueber die Al&amp;gt;stammung der Rumdnen, 1880) and Prof. A. D.

Xenopol of Jassy (Les Roumains au Moyen Aye, 1885).
On the whole, as often in controversies, it may be

said that the truth lies between the two extremes. Roesler

is no doubt so far right that at the time of the migration
of peoples, and indeed throughout the early Middle Ages,
the bulk of the Rouman people lay south of the Danube.
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Pic s view that the population of the Roman provinces of

Mucsia, &c., were Hellenized rather than Romanized, and

that it is to Trajan s Dacia alone that we must look for the

Roman source of the Vlach race, conflicts with what we
know of the Latinizing of the Balkan lands from inscrip

tions, martyrologies, Procopius s list of Justinian s Illyrian

fortresses, and other sources. This Roman element south

of the Danube had further received a great increase at the

expense of Trajan s colonial foundation to the north

when Aurelian established his New Dacia on the Mcesian

side of the river. On the other hand, the analogy supplied

by the withdrawal of the Roman provincials from Riparian
Noricum tells against the assumption that the official

withdrawal of the Roman colonists of Trajan s Dacia by
Aurelian entailed the entire evacuation of the Carpathian

regions by their Latin-speaking inhabitants. As on the

upper Danube the continuity of the Roman population is

attested by the Vici Romanisci of early mediaeval diplomas
and by other traces of a Romanic race still represented

by the Ladines of Tyrol, so it is reasonable to suppose a

Latin-speaking population continued to exist in the

formerly thickly colonized area embracing the present

Transylvania and Little Walachia, with adjoiningCarpathian

regions. Even as late as Justinian s time, the official con

nexion with the old Dacian province was not wholly lost,

as is shown by the erection or restoration of certain tetes-

de-pont and castella on the left bank of the lower Danube.
We may therefore assume that the Latin race of eastern

Europe never wholly lost touch of its former trans-

Danubian strongholds. It was, however, on any showing
greatly diminished there. The open country, the broad

plains of what is now the Roumanian kingdom, and the

Banat of Hungary were in barbarian occupation. The
centre of gravity of the Roman or Romance element of

Illyricum had now shifted south of the Danube. By the

Gth century a large part of Thrace, Macedonia, and even
of Epirus, had become Latin-speaking.

What had occurred in Trajan s Dacia in the 3d century
was consummated in the Gth and 7th throughout the

greater part of the South-Illyrian provinces, and the

Slavonic and Avar conquests severed the official connexion

with eastern Rome. The overthrow of civic life and
break-down of provincial organization was complete.
The Roman element was uprooted from its fixed seats,

and swept hither and thither by the barbarian flood.

Nomadism became an essential of independent existence.

On the other hand, large masses of homeless provincials
were dragged off as captives in the train of their barbarian

conquerors, to be distributed in servile colonies. They were
thus in many cases transported by barbarian chiefs Slav,

Avar, and Bulgarian to trans-Danubian and Pannonian

regions. In the Acts of St Demetrius of Thessalonica we

actually find an account of such a Roman colony, which,

having been carried away from South-Illyrian cities by
the Avar khagan, and settled by him in the Sirmian district

beyond the Save, revolted after seventy years of captivity,
made their way once more across the Balkan passes, and

finally settled as an independent community in the country
inland from Salonica. Others, no doubt, thus transported
northwards never returned. It is certain that the earliest

Hungarian historians who describe the Magyar invasion

of the 9th century speak of the old inhabitants of the

country as Romans, and of the country they occupied as

Pasc^la Romanorum; and the Russian Nestor, writing about

1100, makes the same invaders fight against Slavs and
Vlachs (Volochi) in the Carpathian Mountains. So far

from the first mention of the Vlachs north of the Danube

occurring only in 1222, as Roesler asserts, it appears from
a passage of Nicetas of diona? that they were to be found

already in 11G4 as far afield as the borders of Galicia.

It is nevertheless true that throughout the early Middle

Ages the bulk of the Rouman population lay south of

the Danube. It was in the Balkan lands that the Rouman
race and language took their characteristic mould. It

is here that this new Illyrian Romance first rises into

historic prominence. Already in the Gth century, as we
learn from the place names, such as Sceptecasas, Burgualtu,
Clisura, &c., given by Procopius, the Rouman language was

assuming, so far as its Latin elements were concerned,
its typical form. In the somewhat later campaigns of

Commentiolus (587) and Priscus, against the Avars and

Slovenes, we find the Latin-speaking soldiery of the Eastern

emperor making use of such Romance expressions as &quot;

torna,
frate!&quot; (turn, brother!), or &quot;sculca&quot; (out of bed) applied
to a watch (cf. Rouman

&quot; a se culca
&quot; = Italian

&quot;

coricarsi&quot;

+ ex-(s-) privative). Next we find this warlike Rouman
population largely incorporated in the Bulgarian kingdom,
and, if we are to judge from the names Paganus and Sabinus,

already supplying it with rulers in the 8th century. The

blending and close contact during this periodof the surviving
Latin population with the Slovene settlers of the peninsula

impregnated the language with its large Slavonic ingredient;
and the considerable Albanian element in Rouman, as well

as the still greater element of Rouman in Albanian, is alone

sufficient to show that the two languages took their charac

teristic shapes in a contiguous area. The fact that these

peculiarities are common to the Roumans north of the

Danube, whose language differs dialectically from that of

their southern brothers, shows that it was this southern

branch that throughout the early periods of Rouman his

tory was exercising a dominating influence. Migrations,
violent transplantation, the intercourse which was kept up
between the most outlying members of the race, in its very

origin nomadic, at a later period actual colonization en

masse and the political influence of the Bulgaro-Vlachian

empire, no doubt contributed to propagate these southern

linguistic acquisitions throughout that northern area to

which the Rouman race was destined almost imperceptibly
to shift its centre of gravity.

Byzantium, which had ceased to be Roman, and become

Romaic, renewed its acquaintance with the descendants

of the Latin provincials of Illyricum through a Slavonic

medium, and applied to them the name of
&quot;

Vlach,&quot; which
the Slav himself had borrowed from the Goth. The first

mention of Vlachs in a Byzantine source is about the year

976, when Cedrenus (ii. 439) relates the murder of the

Bulgarian czar Samuel s brother &quot;

by certain Vlach way
farers,&quot; at a spot called the Fair Oaks, between Castoria and

Prespa. From this period onwards the Rouman inhabit

ants of the Balkan peninsula are constantly mentioned by
this name, and we find a series of political organizations and
territorial divisions connected with the name of

&quot;

Vlachia.&quot;

Within the limits of the present article it is impossible to

give more than a short synopsis of the most important of

these, while for a history of the later Rouman princi

palities of Walachia and Moldavia the reader is referred to

the article ROUMANIA.
1. The Bulgaro- Vlach Empire. After the overthrow of the older

Bulgarian czardom by Basil Bulgaroktonos, the Vlach population
of Thrace, H;emus, and the Mcesiau lands passed once more under

Byzantine dominion
;
and in 1185 a heavy tax, levied in kind on

the cattle of these warlike mountain shepherds, stirred the Vlachs

to revolt against the emperor Isaac Angelus, and under the leader

ship of two brothers, Peter and Ascn, to found a new Bulgaro-
Vlachian empire, which ended with Kaliman II. in 1257. The
dominions of these half-Slavonic half-Kouman emperors extended

north of the Danube over a great deal of what is now Roumania,
and it was during this period that the Vlach population north of

the river seems to have been most largely reinforced. The French
traveller Rubruquis speaks of all the country between Don and
Danube as &quot;Asen s land&quot; or &quot;Blakia.&quot;

2. Great IValachia (MeyaArj BAax^a). It is from Anna Com-

nena, in the second half of the llth century, that we first hear of
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a Vlach. settlement, the nucleus of which was the mountainous

region of Thessaly. Benjamin of Tudela, in the succeeding century,

gives an interesting account of this Great &quot;Walachia, which was
then completely independent. It embraced the southern and
central ranges of Pindus, and extended over part of Macedonia,
thus including the region in which the Roman settlers mentioned
in the Acts of St Demetrius had fixed their abode. After the Latin

conquest of Constantinople Great Walachia was included in the en

larged despotate of Epirus, but it soon reappears as an independent
principality under its old name, which, after passing under the yoke
of the Serb emperor Dushan, was finally conquered by the Turks in

1393. Many of their old privileges were still accorded to the in

habitants, and their taxes were limited to an annual tribute to the

sultana Valide. Since this period the Megalovlachites have been

largely Hellenized, but they are still represented by the flourishing
Tziutzar settlements of Pindus, and traces are at present perceptible
among them of a national Rouman reaction.

3. Little Walacliia (Mi/cpa BAaxia) was a name applied by
Byzantine writers to the Rouman settlements of YEtolia and

Acarnania, and with it may be included &quot;Upper Walachia&quot; or

Ai/oiA.axa. Its inhabitants are still represented by the Tzintzars
of the Aspropotamo and the Karaguni (Black Capes) of Acarnania.

4. The Morlaclis (Mavrovlachi) of the West. These are already
mentioned as Nigri Latini by the Presbyter of Dioclea (circ. 1150)
in the old Dalmatian littoral and the mountains of what is now
Montenegro, Herzegovina, and North Albania. Other colonies

extended through a great part of the old Servian interior, where is

a region still called Stara Vlaska or &quot;Old Walachia.&quot; The great
commercial staple of the east Adriatic . shores, the republic of

Ragusa, seems in its origin to have been a Rouman settlement, and

many Vlach traces survived in its later dialect. Philippus de

Diversis, who described the city as it existed in 1440, says that
&quot; the various officers of the republic do not make use either of Slav
or Italian, with which they converse with strangers, but a certain

other dialect only partially intelligible to us Latins,&quot; and cites

words with strong Rouman affinities. In the mountains above

Ragusa a number of Vlach tribes are mentioned in the archives of

that city, and the original relationship of the Ragusans and the
nomadic Alpine representatives of the Roman provincials, who
preserved a traditional knowledge of the old lines of communication

throughout the peninsula, explains the extraordinary development
of the Ragusan commerce. In the 14th century the Mavrovlachi
or Morlaclis extended themselves towards the Croatian borders,
and a large part of maritime Croatia and northern Dalmatia began
to be known as &quot;Morlacchia.&quot; A &quot;

Major Vlachia
&quot; was formed

about the triple frontier of Bosnia, Croatia, and Dalmatia, and a
&quot; Little Walachia

&quot;

as far north as Posega. The Morlaclis have
now become Slavonized.

5. Cici of Istria. The extreme Rouman offshoot to the north
west is still represented by the Cici of the Val d Ar.sa and adjoining
Istrian districts. They represent a 15th-century Morlach colony
from the Isle of Veglia, and had formerly a wider extension to
Trieste and the counties of Gradisca and Gorizia. The Cici are at

present rapidly losing their native tongue, which is the last re

maining representative of the old Morlach, and forms a connecting
link between the Daco-Roman (or Roumanian) and the Macedo-
Roman (or Tzintzar) dialects.

6. Roumans of Transylvania and Hungary. As already stated,
a large part of the Hungarian plains were, at the coming of the

Magyars in the 9th century, known as Pascua Romanorum.. At a
later period privileged Rouman communities existed at Fogaras,
where was a Siha Vladiorum, at Marmaros, Deva, Hatzeg, Hun-
yad, and Lugos, and in the Banat were seven Rouman districts.
Two of the greatest figures in Hungarian history John Corvinus
of Hunyad, and his son King Matthias were due to this element.

Oppressed by the dominant race, which had deprived them of their
ancient privileges, the Roumans of Transylvania and the Banat
rose in 1785 under Horia, Closca, and Crischanu. This Rouman
&quot;Jacquerie

&quot;

was suppressed, but Joseph II. declared the peasants
free. Since that date the Rouman element in this part of the old
Dacian region has largely increased in numbers, though it has
hitherto failed to secure its political rights. The contiguous dis
trict of the Bukovina, a part of Moldavia annexed to the Haps-
burg dominions in 1775, remains under the Austrian Government.
The present numerical strength of the Roumanians may approxi

mately be given as follows:

Southern or Tzintzar branch in Pindus, &c.... 225, 000
Roumans of Tirnok district 150,000
Roumanians 4,500, 000
In Austria-Hungary 3,500,000
In Bessarabia and South Russia 600,000

Total 8,975,000
In features the Vlachs especially of the Carpathian valleys pre

sent decidedly Roman characteristics, and it is not unfrequent to
find types which occur in North Italy and amongst Spaniards and

Provengals. They are usually short and dark. Those of Pindus
have sharper-cut features and some Slovene traits in their physio
gnomy. The race has a great natural capacity for trade and manu
facture. The Vlachs excel as builders and artisans, but notably
as workers in metal

;
their financial enterprise is also remarkable,

and some of the principal banking establishments in Vienna are
due to members of this race. An extraordinary example of their

successful enterprise in the Balkan peninsula is supplied by the

history of Moschopolis on the Epirote side of Pindus, which was
founded by a Vlach colony in the 16th century, and which not

only became a populous commercial staple but a centre of literary
culture. Moschopolis possessed a large public library, flourishing
schools, and a printing press, from which issued both Greek and
Rouman books of a religious and scholastic nature. Joannina,
since completely Hellcnized, was also of Rouman origin. Metzovo

(Minciu) is another flourishing Rouman colony in the same region,
and, though Moschopolis has fallen a victim to the ravages of the
wild Arnauts, a local successor has sprung up in the rising town of

Gjurtza. The Roumans make good soldiers, as was seen at Plevna.
In their customs and folk-lore both Latin and Slavonic traditions

assert themselves as in their language. Of their Roman traditions

the Trajan saga, the celebration of the Rosalia and Kalendse, the
belief in the

&quot;striga&quot; (witch), the names of the months and days
of the week, may be taken as typical examples. Some Roman
words connected with the Christian religion, like biserica (basilica)
= a church, botez = baptize, duminica= Sunday, preot (presbyter)

=
priest, point to a continuous tradition of the Illyrian church,

though most of their ecclesiastical terms, like their liturgy and
alphabet, were derived from the old Slovene. In most that con
cerns political organization the Slavonic element is also pre
ponderant, though there are words like imparat = imperator, and
domn = dominus, which point to the old stock. Many words re

lating to kinship are also Latin, some like vitrig (vitricus)
= father-

in-law being alone preserved by this branch of the Romance family.
Although of the actual vocabulary only about one-fifth is Latin, and

two-fifths,^
or about double the amount, Slavonic (see Cihac, Diction-

naire d Etymologic Daco-Romaine), the greater proportion of the
words in common use is still Latin. Many words, however, of
common and indispensable use, those even connected with ideas
nearest to the heart, as for instance the Rouman iubesc = to love,
and maica= a mother, are themselves of Slavonic origin. Alike in

the dwellings, customs, and costumes of the Vlach race we en
counter at every turn the dominating influence of the Slav peoples
by whom they were surrounded. This external influence, however,
has not by any means affected the strong pride of Roman origin
which is the heirloom of all members of the Rouman race. Hel-
lenization itself, hitherto successful among the southern Roumans,
has received a check in the Pindus region, while north of the Danube
the Rouman race is continually gaining at the expense of its neigh
bours. A glance at the ethnographic map of eastern Europe shows
that the reconquest of Trajan s Dacia by the Latin race is already
practically completed, and with the triumphant progress of the

principle of nationality in the Danubian lands the reunion of Dacia,

Romana under a single sceptre cannot long be deferred. (A. J. E.
)

VLADIKAVKAZ, a fortified town of Russia, in the

province of Terek, is advantageously and picturesquely
situated at the northern base of the Great Caucasus chain,
on a raised plain, 2230 feet above the sea-level, where the

gorge of the Terek emerges from the mountain tracts. It

is the present terminus of the railway from ROSTOFF (q.v.),

which is intended ultimately to cross the main ridge. The

fortress, formerly but a small redoubt, erected in 1784 at

the northern entrance of the pass by which the Caucasus
used to be crossed, now stands higher up, and is connected

by a bridge with the town proper. Vladikavkaz is now the

capital of the province. It is tidily built, and its popula
tion since it became an entrepot for trade between Russia
and Caucasus has rapidly grown (32,340 in 1883). The

transport of merchandise is the principal occupation of the

place, 400,000 cwts. of goods annually arriving by rail to

be forwarded to Tiflis, while 160,000 cwts. are sent from
Vladikavkaz northwards.

VLADIMIR, a government of middle Russia, bounded

by Moscow and Tver on the W., Yarostav and Kostroma
on the K, Nijniy Novgorod on the E., Tamboff and

Ryazan on the S., has an area of 18,864 square miles. It

extends over the eastern parts of the central plateau of

middle Russia, which has an average elevation of from
800 to 950 feet above the sea, and is grooved by river

valleys to a depth ranging from 300 to 450 feet below the



V L A V L A 271

general level, so that the country has a hilly appearance
on the banks of the chief rivers. The lacustrine depres
sion of the middle Volga and Oka extends into the eastern

parts of the government. The Upper Carboniferous lime

stones, of which it is mostly built up, are covered with

Permian sandstones towards the east, and patches of

Jurassic clays denuded remnants of formerly extensive

deposits are scattered over its surface. Cretaceous de

posits are supposed to make their appearance in the

south. The whole is covered with a thick sheet of

boulder clay, considered as the bottom-moraine of the

North-European ice-sheet, and overlaid, in its turn, in the

depressions, by extensive Lacustrine clays and sands.

The soil is thus for the most part unfertile, save in the

district of Yurieff, where are found patches of black earth,

which of late have occasioned a good deal of discussion

among Russian geologists. Iron-ore is widely diffused,

and china clay and gypsum are met with in several places.

Peat is of common occurrence. As for coal, it is certain

that the coal-bearing Lower Carboniferous strata of the

Moscow basin would be encountered by boring to a

certain depth ;
no such explorations, however, have yet

been made, as forests still cover extensive tracts in the

south-east, and the numerous manufactures of Vladimir

suffer from no lack of fuel. The climate resembles that

of Moscow, but is a little colder, and still more continental
;

the average yearly temperature at Vladimir is 38 F.

(January, 16; July, 66 5).

The Oka flows through the government for 85 miles, and is

navigable throughout. Of its tributaries, the Klyasma is navigable
to KovrofF, and even to Vladimir in summer ; and timber is floated

on the Teza. Small lakes are numerous
;
that of Plescheyevo or

Pereyastavl (5 miles in length) has historical associations, Peter I.

having here acquired in his boyhood his first experiences in navi

gation. Marshes cover more than half a million acres.

The population (1,359,330 in 1883) is thoroughly Great Russian;
the Finnish tribes, Muroma and Merya, which formerly inhabited
the region, have been absorbed by the Slavonians, as also have the
Karelians who are supposed to have formerly inhabited the terri

tory ;
the descendants of the few hundred Karelian families, which

were settled by Peter I. on the shores of Lake Pereyasluvl, still,

however, maintain their language. Agriculture is carried on every
where, but is in a prosperous state only on the left bank of the

Klyasma, and corn is imported. The culture of flax, both for

local manufactures and for export especially about Melenki is

important ;
so also are that of hemp and gardening. Natural pas

tures being by no means deficient, the number of cattle is greater
than might be expected in a province so backward in agriculture.
The average crops of the years 1883-85 were rye, 1,400,300

quarters; oats, 1,097,000; wheat, 36,400; barley, 63,000; other

grains, 250,800; and potatoes, 52,300. In 1883 there were 323,000
cattle, 210,050 horses, and 330,050 sheep.
A distinctive feature of Vladimir is the great variety of petty

trades carried on in its villages by peasants who still continue to

cultivate their allotments and thus combine mamifacture with

agriculture. Nearly every village has its own specialty, and, while
in some of them almost all the male population leave their homes
and go in numerous artels (see vol. xxi. p. 84) all over Russia as

carpenters, masons, iron-roof makers, or as ofr.ni (pedlars or travel

ling merchants), other villages have their specialties in some branch
of manufactured produce. Nearly 30,000 carpenters leave Vladimir

every year. Whole villages are engaged in painting sacred pictures
or ikons, and there are weekly fairs, where no fewer than 130
cart-loads of planks for such works are bought every week during
winter. Although the ikons are sold at a shilling the hundred, the

aggregate trade is valued at 150,000 a year ;
and the Vladimir (or

rather Suzdal) pictures spread all over Russia and the Balkan

peninsula. In other villages some 1200 men are employed in making
sickles, knives, or locks. Wooden vessels, boxes, and baskets, lapti

(shoes made of lime-tree bark which are worn in Great Russia, and
are produced by the million), wheels and sledges, sieves, combs,
woollen stockings and gloves, sheepskins and sheepskin gloves for

peasants, felt, all kinds of toys, earthenware, and finally all kinds of

woven fabrics, are so many specialties of separate villages. In 1884

102,500 persons were directly engaged in petty trades, in which
indeed Vladimir occupies the first rank in Russia, the annual pro
duction (63,000,000 roubles) being one-third of the total for the
whole country, Moscow coming next with 37,300,000 roubles.
The manufactures of Vladimir are equally important : out of

the aggregate production of the fifty governments of European

Russia (1,329,602,000 roubles in 1884), Vladimir was returned for

88,827,000 roubles, exclusive of numerous minor manufactures not
included in the census. In the number of workmen employed in

manufactures (102,900) Vladimir is second only to Moscow, and in

its production it is second only to Moscow and St Petersburg. The
chief industrial establishments are cotton and linen factories, glass,

chemical, and iron works, distilleries, and tanneries.

Vladimir is divided into fourteen districts, the chief towns of

which (with populations in 1884) arc VLADIMIU (q.v.), 18,420;
AlexandrolF, 6915; Ivanovo-Voznesensk, 14,060; Kovroff, 8050;
Melenki, 6470; MTTROM (q.v.), 13,680; Pereyastavl Zalycsskiy, 7470;

Pokroif, 2700; SHXJYA (q.v.}, 21,430; Sudogda, 1880; Suzdal,
6770 ; Vyazniki, 6015 ; and Yurieff Polskiy, 5400. Kirzhateh

(3285), Voznesensk (6000), and Gavritovsk (1780) have also muni
cipal institutions. Ivanovo, Gusevsk, Khohii, and several others,

though mere villages, are more important than some district towns.

VLADIMIR, capital of the above government, is known
in history as Vladimir-on-the-Klyasma, to distinguish it

from Vladimir in Volhynia. It is picturesquely situated

on the Klyasma and Lybed, 114 miles by rail to the

east of Moscow. The Lybed divides it into two parts.

Extensive cherry gardens occupy the surrounding slopes,

each with its small watch-tower, having cords drawn in all

directions to be shaken by the watcher when birds alight.

The kreml stands on a hill and contains two very old

cathedrals the Uspenskiy (1150), where all princes of

Vladimir have been buried, and the Dmitrievskiy, restored

in 1834 in its old style. Several churches date from the

12th century. The &quot;Golden Gate&quot; a triumphal gate sur

mounted by a church was built by Andrei Bogolubskiy
in 1158. On the whole Vladimir is a decaying place;
its population has only risen to 18,420 in 1884 from

13,865 in 1859. The manufactures are for the most part

insignificant, and trade has not the importance it has in

some of the district towns.

Vladimir was founded in the 12th century. It first comes into

notice in 1151, when Andrei Bogolubskiy secretly left Vyshgorod
the domain of his father in the principality of Kieff and migrated

to the newly settled land of Suzdal, where he became (1157) grand-

prince of the principalities of Vladimir, Suzdal, and RostofT. During
the next century Vladimir became the chief town of the Russian

settlements in the basin of the Oka, and till 1328 it disputed the

superiority with the new principality of Moscow (q.v.). In the

14th century it began to fall to decay; and, like Pskoif, it is now
one of the less important provincial cities of Russia.

VLADIVOSTOK, the chief naval station of Russia on

the Pacific, is situated in 43 7 N. lat. and 131 55 E.

long., on the Gulf of Peter the Great in the Sea of Japan.
This gulf, which has a length of nearly 50 miles, and a

width at its entrance of 112 miles, is divided into two

large bays Amur and Usuri by the hilly peninsula of

Muravioff-Amurskiy, continued in a group of islands, of

which the Kozakevitch or Russkiy (Johanga-tun) is the

largest. A narrow strait, which has received the high-

sounding name of the Eastern Bosphorus, separates this

from the peninsula, and Vladivostok occupies the northern

shore of one of its horn-like expansions, which the Russians

have called the Golden Horn (Zolotoi Rog). The depth of

the Eastern Bosphorus ranges from 13 to 20 fathoms, and

that of the Golden Horn from 5 to 13, the latter thus

affording a spacious harbour,
one of the finest, indeed,

in the world. The hills are

covered with forests of oak,

lime, birch, maple, cork, wal

nut, acacia, ash, aspen, pop

lar, elm, apple, pear, and wild

cherry, with a rich under

growth of the most varied

shrubs. Excellent timber is

supplied by oak and cedar Environs of Vladivostok,

forests not far off. The climate, however, is severe, if

compared with that of corresponding latitudes in Europe.

Though standing in almost the same parallel as Marseilles,

Vladivostok has an average annual temperature of only
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38 -5 F., and, although the gulf itself never freezes, a

thin ice-crust forms along the shores in December, keeping

ships ice-bound for from thirty to forty-five days.
The settlement of Vladivostok, though founded only in

1861, had in 1886 12,500 inhabitants, chiefly military;
and for hundreds of miles inland the sole population con

sists of the small military posts by which communication
is maintained up the Suifun to Lake Khangka and the

Cossack settlements on the Usuri. Vladivostok is con

nected with headquarters by telegraph.
Since the transference of the navy workshops from Nikolaievsk

the place has gained in importance. It has a pro-gymnasium for

boys (60 pupils), a club, and a newspaper. The imports of both
Russian and foreign goods during the last five years have reached
an average of from 2 to 3 millions of roubles

;
but the exports

are insignificant. Some 3000 or 4000 Coreans find employment
in the Gulf of Peter the Great in gathering the edible seaweed
Laminar ia saccharina, of which about 70,000 cwts. (45,000) are

sent to China annually. The discovery of gold in the neighbouring
alluvial deposits brought together some hundreds of Chinese, but
the Russian Government compelled them to withdraw. The
amount of gold is, however, not believed to be remunerative.
The Gulf of Peter the Great was discovered in 1852 by the French

corvette
&quot;

Capricieuse,&quot; and named the Golfe d Anville. Two
years later Count Putyatin, on board the frigate

&quot;

Pallada,&quot; de
scribed the south-western part of the gulf and the Bay of Possiet.

In 1855 an English squadron mapped its middle portion as far as

Lefu (Askold) Island, and gave it the name of Victoria Bay. The
whole gulf was mapped in 1859 by the Russian ships &quot;America&quot;

and
&quot;Stryelok,&quot;

and two years later a Russian post, which after

wards received the name of Vladivostok, was established.

VOGELWEIDE. See WALTER VON DEE VOGELWEIDE.
VOGHEEA

(
Vicus Irise), a town of Italy, in the pro

vince of Pavia, and 19 miles by rail to the south-south

west of that city, on the Staffora, formerly the Iria (a

tributary of the Po), here crossed by a fine bridge. The
fortifications erected by the Visconti in the Middle Ages
have given place to a series of shady promenades. The

large church of San Lorenzo dates its foundation from the
llth century, but was remodelled in the baroco style
about the beginning of the 17th. The neighbourhood is

fertile and produces much silk, in which, as well as in

corn and wine, an active trade is carried on. The popula
tion in 1881 was 10,785.

VOGLER, GEORG JOSEPH (1749-1814), usually known
as Abbd Vogler, organist and composer, was born at

Wiirzburg, June 15, 1749. His father, a violin maker,
while educating him for the church, took every opportunity
of encouraging his musical talent, which was so marked
that at ten years old he could not only play the organ
well, but had also acquired a fair command of the violin

and some other instruments without instruction. In 1769
he prosecuted his higher studies at Bamberg, remov

ing thence in 1771 to Mannheim. Here he composed a
ballet for the elector Karl Theodor, who, charmed with
his talent, sent him to Bologna, to study under the Padre
Martini. Unsatisfied with the method of that learned

theorist, he studied for five months under Valotti, at

Padua, and afterwards proceeded to Rome, where he was
j

ordained priest in 1773, admitted to the famous academy |

of Arcadia, made a knight of the Golden Spur, and

appointed protonotary and chamberlain to the pope.
On his return to Mannheim in 1775 Vogler was

appointed court chaplain and second &quot; maestro di cappella.&quot;

He now established his first great music school, to which

Winter, Ritter, Kraus, Danzi, and Knecht came for in

struction. His pupils were devoted to him, but he made
innumerable enemies, for the principles upon which he

taught were confessedly opposed to those of all other
teachers whatsoever. He had invented a new system of

fingering for the harpsichord, a new form of construction
for the organ, and a new system of musical theory founded

upon that of Valotti. Mozart condemned the fingering as
&quot;

miserable.&quot; The proposed change in the construction of

the organ consisted in simplifying the mechanism, intro

ducing free-reeds in place of ordinary reed-stops, and

substituting unisonous stops for the great
&quot; mixtures &quot;

then in vogue.
1 The theoretical system, though pro

fessedly based upon Valotti s principles, was to a great
extent empirical, and, like the scheme for revolutioniz

ing the organ, has long been forgotten. Nevertheless, a
certain substratum of truth seems to have underlain all

his new heresies
; and, by virtue of this, in spite of a rage

for reform amounting almost to madness, Vogler un

doubtedly exercised a powerful influence over the progress
of musical science, and numbered among his disciples
some of the greatest geniuses of the period.

In 1778 the elector removed his court to Munich.

Vogler followed him thither in 1780, but, dissatisfied

with the reception accorded to his dramatic compositions,
soon quitted his post, and travelled for some years in

Spain, Greece, Armenia, remote districts of Asia and

Africa, and even Greenland, in search of uncorrupted
forms of national melody. In 1786 he was appointed
&quot;

kapellmeister&quot; to the king of Sweden, founded his second
music school at Stockholm, and attained extraordinary
celebrity by his performances on an instrument called the
&quot;

orchestrion,&quot; a species of organ invented by himself.

In 1790 he brought this instrument to London, and per
formed upon it with great effect at the Pantheon, for the

concert-room of which he also constructed an organ upon
his own principles. Gerber alleges that organ pedals
were unknown in England until Vogler introduced them,

during his residence in London. This assertion is dis

proved by a MS. Concerto, by Handel, now in the Royal
Library at Buckingham Palace, dated February 17, 1740,
and containing an obbligato pedal part; nevertheless, it is

certain that the abbess pedal-playing excited great attention.

His most popular pieces were a fugue on themes from
the &quot;

Hallelujah Chorus,&quot; composed after a visit to the

Handel festival at Westminster Abbey, and A Musical
Picture for the Organ, by Knecht, containing the imitation

of a storm.

From London Vogler proceeded to Rotterdam and the

chief towns on the Rhine. At Esslingen he was presented
with the &quot; wine of honour &quot;

reserved for the use of

sovereigns. At Frankfort he attended the coronation of

the emperor Leopold II. He then visited Stockholm,
and after a long residence there, interrupted by endless

wanderings, once more established himself in Germany,
where his compositions, both sacred and dramatic, received

at last the full credit that was due to them. To trace his

journeys from end to end of Europe would be impossible.
We hear of him at Berlin in 1800, at Vienna in 1804, and
at Munich in 1806. But while at Frankfort in 1807 he
received an invitation from Louis I., grand-duke of Hesse-

Darmstadt, offering him the appointment of
&quot;kapellmeister,&quot;

with the order of merit, the title of privy councillor, a

salary of 3000 florins, a house, a table supplied from the

duke s own kitchen, and other privileges, which determined
him to bring his wanderings at last to a close.

At Darmstadt he opened his third and most famous
music school, the chief ornaments of which were Gans-

bacher, Weber, and Meyerbeer. Giinsbacher had been
his pupil at Vienna. Weber had studied under him in

1803, and once more sought his old master s help in

1810, though rather in the way of advice than instruction.

Meyerbeer had been first introduced to him by means of a

fugue which he criticized very severely, though he saw
in it so much talent that he invited the composer to become
his pupil. The three young students were inseparable,
and their affection for their old master was unbounded.

1 An organ biiilt on the &quot;

unisonous system
&quot;

stood for many years
in Wornum s Music Hall, Store Street, London.
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One of Vogler s latest exploits was a journey to Frankfort

in 1810, to witness the production of Weber s Sylvana.
He continued hard at work, genial and pleasant to the

last, and died suddenly of apoplexy at Darmstadt, May 6,

1814.

Opinions are strangely divided as to the reality of Vogler s voca
tion. Some have pronounced him a genius, others a charlatan.

Mozart was strongly prejudiced against him. That he was a bril

liant and accomplished performer no one denies. It is certain that
he was an excellent, if an eccentric, teacher. But his theories were

visionary, and of his numberless compositions not one has survived
to the present day.

VOICE is produced by the vibrations of the vocal

cords, two ligaments or bands of fibrous elastic tissue

situated in the larynx. It is to be distinguished from

speech, which is the production of sounds intended to

express ideas. Many of the lower animals have voice,
but none have the power of speech in the sense in which
man possesses that faculty. There may be speech with
out voice, as in whispering, whilst in singing a scale of

musical tones we have voice without speech. Regarding
speech, see PHONETICS and SPEECH -SOUNDS; also the

articles on the various letters of the alphabet.
1. Physiological Anatomy. The organ of voice, the

larynx, is situated in man in the upper and fore part of

the neck, where it forms a well-known prominence in the

middle line. It opens below into the trachea or windpipe,
and above into the cavity of the pharynx, and it consists

of a framework of cartilages, connected by elastic mem
branes or ligaments, two of which constitute the true vocal

cords. These cartilages are movable on each other by the

action of various muscles, which thus regulate the position
and the tension of the vocal cords. The trachea conveys
the blast of air from the lungs during expiration, and the

whole apparatus may be compared to an acoustical con

trivance in which the lungs represent the wind chest and
the trachea the tube passing from the wind chest to the

sounding body contained in the larynx. Suppose two

tight bands of any elastic membrane, such as thin sheet

india-rubber, stretched over the end of a wide glass tube
so as to leave a narrow chink between the free borders of

the membrane, and that a powerful blast of air is driven

through the tube by a bellows. The pressure would so

distend the margins of the membrane as to open the aper
ture and allow the air to escape ;

this would cause a fall

of pressure, and the edges of the membrane would spring
back by their elasticity to their former position ; again
the pressure would increase, and again the edges of the

membrane would be distended
;
and those actions would

be so quickly repeated as to cause the edges of the mem
brane to vibrate with sufficient rapidity to produce a
musical tone, the pitch of which would depend on the
number of vibrations executed in a second of time. The
condensation and rarefaction of the air thus produced are

the chief cause of the tone, as Von Helinholtz has pointed
out, and in this way the larynx resembles the syren in its

mode of producing tone (see ACOUSTICS). It is evident
also that the intensity or loudness of the tone would be
determined by the amplitude of the vibrations of the

margins of the membrane, and that its pitch would be
affected by any arrangements effecting an increase or de
crease of the tension of the margins of the membrane.
The pitch might also be raised by the strength of the
current of air, because the great amplitude of the vibra
tions would increase the mean tension of the elastic mem
brane. With tones of medium pitch, the pressure of the
air in -the trachea is equal to that of a column of mercury
of 160 mm.

;
with high pitch, 920 mm.

;
and with notes

of very high pitch, 945 mm.
;
whilst in whispering it may

fall as low as that represented by 30 mm. of water. Such
is a general conception of the mechanism of voice.

The cartilages form the framework of the larynx. They consist
of three single pieces (the thyroid, the cricoid, and the cartilage
of the epiglottis) and of three pairs (two arytenoids, two cornieula

laryngis or cartilages of Santorini, and two cuneiform cartilages
or cartilages of Wrisberg), see figs. 1 and 2. The epiglottis, the

FIG. 1. Cartilages and ligaments of the larynx seen from the front ; half natural
size. 1, epiglottis ; 2, hyoid bone ; 3, small cornu of hyoid bone

; 4, middle
thyro-hyoid ligament ; 5, great cornu of hyoid bone

; 6, small nodules of

cartilage (cartilage triticea) ; 7, the lateral thyro-hyoid ligament ; 8, left-

lamina or wing of thyroid cartilage ; 9, cricoid cartilage ; 10, lower cornu of

thyroid cartilage ; 11, part of cricoid united to the thyroid by the middle crico-

thyroid ligament ; 12, second ring of trachea. (From Krause.)
FIG. 2. Cartilages and ligament of larynx seen from behind

;
half natural size.

1, epiglottis ; 2, lesser cornu of hyoid bone ; 3, greater cornu of hyoid ; 4,

lateral thyro-hyoid ligament ; 5, cartilage triticea ; 6, upper cornu of thyroid ;

7, thyro-epiglottic ligament; 8, cartilages of Santorini; 9, arytenoid carti

lages ; 10, left lamina of thyroid ; 11, muscular process of arytenoid cartilage ;

12, inferior cornu of thyroid ; i3, first ring of trachea ; 14, posterior mem
branous wall of trachea ; 15, lamina of cricoid cartilage. (From Krause.)

cornieula laryngis, the cuneiform cartilages, and the apices of the

arytenoids are composed of yellow or elastic fibro-cartilage, whilst
the cartilage of all the others is of the i

hyaline variety, resembling that of the

costal or rib cartilages. These carti

lages are bound together by ligaments,
some of which are seen in figs. 1 arid

2, whilst the remainder are represented
in fig. 3. The ligaments specially
concerned in the production of voice

are the inferior t/tyro-arytenoid liga

ments, or true vocal cords. These are -

j-.

composed of fine elastic fibres attached
[0 /)

behind to the anterior projection of

the base of the arytenoid cartilages,

processus vocalis, 3 in fig. 3, and in

front to the middle of the angle be- 8

tween the wings or lamiiue of the

thyroid cartilage. They are practi

cally continuous with the lateral crico-

thyroid ligaments, 6 in fig. 3.

The cavity of the larynx is divided
into an upper and lower portion by c 5

the narrow aperture of the glottis or Fio. 3. Right half of the larynx,

chink between the edges of the true -
from a TCrtical and

. slightly ob-

vocal cords, the rima glottidis. Im
mediately above the true vocal cords,
between these and the false vocal

cords, there is on each side a recess or

pouch termed the ventricle of Mor-

gngni, and opening from each ventricle

there is a still smaller recess, the

laryngeal pouch, which passes for the

space of half an inch between the

superior vocal cords inside and the

thyroid cartilage outside, reaching as

high as the upper border of that car

tilage at the side of the epiglottis.
The ventricles no doubt permit a free

vibration of the true vocal cords (Quain). The upper aperture of

the glottis is triangular, wide in fiont and narrow behind
; and,

when seen from above by means of the laryngoscope, it presents
the view represented in fig. 4. The aperture is bounded in front

by the epiglottis, c, behind by the summits of the arytenoid carti

lages, ar, and on the sides by two folds of mucous membrane, the

aryteno-epiglottic folds, ac. The rounded elevations corresponding
to the cornieula laryngis and cuneiform cartilages, c, and also the
cushion of the epiglottis, c, are readily seen in the laryngoscopic
picture. The glottis, o, is seen in the form of a long narrow fissure,
bounded by the true vocal cords, ti, whilst above them we have the
false vocal cords, ts, and between the true and false cords the open
ing of the ventricle, n The rima glottidis, between the .true vocal

cords, in the adult male measures about 23 millimetres, or nearly

XXIV. 35

lique section; two-thirds natural
size. 1, epiglottis; 2, arytenoid
cartilage ; 3, processus vocalis
of arytenoid ; 4, cricoid carti

lage ; 5, capsular thyro-hyoid
ligament ; 6, lateral crico-thy-
roid ligament; 7, posterior crico-

thyroid ligament ; 8, inferior

thyro - arytenoid ligament, or
true vocal cord ; 9, thyroid car

tilage ; 10, superior thyro-ary-
tenojd ligament, or false vocal

cord; 11, thyro-ary-epiglottideus
muscle ; 12, middle thyro-hyoid
ligament; 13, hyo-epiglottic liga
ment ; 14, body of hyoid bone ;

15, smaller cornu of hyoid bone.

(From Krause.)
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an inch, from before backwards, and from 6 to 12 millimetres across

its widest part, according to the degree of dilatation. In females

and in males before puberty the

antero -
posterior diameter is

about 17 millimetres and its

transverse diameter about 4

millimetres. The vocal cords

of the adult male are in length
about 15 millimetres, and of the

adult female about 11 milli

metres. The larynx is lined

with a layer of epithelium,
which is closely adherent to

underlying structures, more

especially over the true vocal

cords. The cells of the epithe-
r

Hum, in the greater portion of FIG. 4.-Laryngoscopic view of the glottis.

t!10 lnr v nf tl, 1,,,,o,.
l

&amp;gt; *.n S&quot;
e

;

/,
epiglottis ; Pe, pharyngo-

epiglottic fold; g, pharyngo-laryngeal
groove ; ae, aryteno-epiglottic fold

; c,

cuneiform cartilage, or cartilage of

Wrisberg ; ar, arytenoid cartilage ; r,

intcr-arytenoid fold
; o, glottis ; v, ven

tricle ; ti, inferior or true vocal cord ;

ti

is, superior or false vocal cord. (From
Mandl.)

the larynx, are of the columnar
ciliated variety, and by the vi

bratory action of the cilia mucus
is driven upwards, but over the
true vocal cords the epithelium
is sqnamous. Patches of squa-
mous epithelium arc also found
in the ciliated tract above the glottis, on the under surface of the

epiglottis, on the inner surface of the arytenoid cartilages, and on
the free border of the upper or false cords. Numerous mucous
glands exist in the lining membrane of the larynx, more especially
in the epiglottis. In each laryngeal pouch there are sixty to

seventy such glands, surrounded by fat.

&quot;We are now in a position to understand the action of the muscles
of the larynx by which the vocal

cords, forming the rima glottidis,
can be tightened or relaxed, and by
which they can be approximated or

i

separated. Besides certain extrinsic
muscles sterno-hyoid, omo-hyoid,
sterno -

thyroid, and thyro-hyoid 16

which move the larynx as a whole,
there are intrinsic muscles which
move the cartilages on each other.

Some of these are seen in fig. 5.

These muscles are (a) the crico-thy- 14-)

roid, (b) the posterior crico-arytenoid,
(c) the lateral crico-arytenoid, (d)
the thyro -

arytenoid, (e) the aryten
oid, and (/) the aryteno-epiglot-
tidean. Their actions will be readily
understood with the aid of the dia

grams in fig. 6. (1) The crico-thyroid
is a short thick triangular muscle,
its fibres passing from the cricoid FIG. 5. Muscles of the left side of

cartilage obliquely upwards and out- the laryilx
&amp;gt;

seen from within *wo

wards to be inserted into the lower
border of the thyroid cartilage and
to the outer border of its lower horn.
When the muscle contracts, the cri

coid and thyroid cartilages are ap
proximated. In this action, how
ever, it is not the thyroid that is

thirds natural size. 1, hyo-epi-
glottic ligament, seen in profile ;

2, epiglottis; 3, aryteno-epiglot
tic muscle

; 4, Santorini s car

tilage ; 5, oblique arytenoid
muscle

; 6, transverse arytenoid
muscle, seen in profile ; 7, pos
terior crico-arytenoid ; 8, lateral

crico-arytenoid ; 9, lower cornu

through ; 12, long thyro-epiglottic
muscle (a variety); 13, inferior

thyro - arytenoid : 14, thyro-epi
glottic ; 15, superior thyro-ary-
tenoid ; 16, median thyro-hyoid
ligament. (From Krause.)

of thyroid cartilage cut through ;

depressed on the cricoid, as is gener- 10
,
insertion of posterior portion

ally stated, but, the thyroid being of crico-thyroid muscle ; 11, left

fixed in position by the action of the lamina of thyroid cartilage cut

extrinsic muscles, the anterior border
of the cricoid is drawn upwards,
whilst its posterior border, in con

sequence of a revolution around the
axis uniting the articulations be
tween the lower cornua of the cricoid and the thyroid, is de

pressed, carrying the arytenoid cartilages along with it. Thus
the vocal cords are stretched. (2) The thyro-arytcnoid has been
divided by anatomists into two parts one, the internal, lying
close to the true vocal cord, and the other, external, immediately
within the ala of the thyroid cartilage. Many of the fibres of
the anterior portion pass from the thyroid cartilage with a slight
curve (concavity inwards) to the processus vocalis at the base of
the arytenoid cartilage. They are thns parallel with the true
vocal cord, and when they contract the arytenoids are drawn
forwards, carrying with them the posterior part of the cricoid
and relaxing the vocal cords. Thus the thyro-arytenoids are the

antagonists of the crico- thyroids. Ludwig has pointed out that
certain fibres (portio-ary-vocalis} arise from the side of the cord
itself and pass obliquely back to the processus vocalis. These will

tighten the parts of the cord in front and relax the parts behind
their points of attachment. Some of the fibres of the outer portion
run obliquely upwards from the side of the crico-thyroid membrane,
pass through the antero-posterior fibres of the inner portion of the

muscle, and finally end in the tissue of the false cord. These fibres

have been supposed to render the edge of the cord more prominent.
Other fibres inserted into the processus vocalis will rotate slightly
the arytenoid outwards, whilst a few passing up into the aryteno-
epiglottidean folds may assist in depressing the epiglottis (Quain).

FIG. 6. Diagrams explaining the action of the muscles of the larynx. The
dotted lines show the positions taken by the cartilages and the true vocal
cords by the action of the muscle, and the arrows show the general direction
in which the muscular fibres act. A, Action of crico-thyroid : 1, cricoid

cartilage ; 2, arytenoid cartilage ; 3, thyroid cartilage ; 4, true vocal cord
;

5, thyroid cartilage, new position ; 6, true vocal cord, new position. B,
Action of arytenoid : 1, section of thyroid ; 2, arytenoid ; 3, posterior
border of epiglottis ; 4, true vocal cord

; 5, direction of muscular fibres
; 6,

arytenoid, new position ; 7, true vocal cord, new position. C, Action of
lateral crico-arytenoid ; same description as for A and B ; 8, posterior border
of epiglottis, new position ; 9, arytenoid in new position. D, Action of

posterior crico-arytenoid ;
same description. (From Bcaunis and Bouchard.)

(3) The posterior and lateral crico-arytenoid muscles have antagon
istic actions, and may be considered together. The posterior arise

from the posterior surface of the cricoid cartilage, and passing up
wards and outwards are attached to the outer angle of the base
of the arytenoid. On the other hand, the lateral arise from the

upper border of the cricoid as far back as the articular surface

for the arytenoid, pass backwards and upwards, and are also in

serted into the outer angle of the base of the arytenoid before the
attachment of the posterior crico-arytenoid. Imagine the pyra
midal form of the arytenoid cartilages. To the inner angle of the

triangular base are attached, as already described, the true vocal

cords
;
and to the outer angle the two muscles in question. The

posterior crico-arytenoids draw the outer angles backwards and in

wards, thus rotating the inner angles, or processus vocalis, outwards,
and, when the two muscles act, widening the rima glottidis. This
action is opposed by the lateral crico-thyroids, which draw the outer

angle forwards and outwards, rotate the inner angles inwards, and
thus approximate the cords. (4) The arytenoids pass from the one

arytenoid cartilage to the other, and in action these cartilages will

be approximated and slightly depressed. (5) The aryteno-epi-

glottidcan muscles arise near the outer angles of the arytenoid ; their

fibres pass obliquely upwards, decussate, and are inserted partly into

the outer and upper border of the opposite cartilage, partly into

the aryteno-epiglottic fold, and partly join the fibres of the thyro-

arytenoids. In action they assist in bringing the arytenoids to

gether, whilst they also draw down the epiglottis, and constrict the

upper aperture of the larynx. The vocal cords will be also relaxed

by the elasticity of the parts.

2. General Physiological Characters. As already stated,

the intensity or loudness of voice depends on the amplitude
of the movement of the vocal cords. Pitch depends on the

number of vibrations per second
;
and the length, size, and

degree of tension of the cords will determine the number
of vibrations. The more tense the cords the higher the

pitch, and the greater the length of the cords the lower

will be the pitch. The range of the human voice is about

three octaves, that is from fa
x (87 vibrations per second)

to so!
4 (768 vibrations). In men, by the development of

the larynx, the cords become more elongated than in

women, in the ratio of 3 to 2, so that the male voice is of

lower pitch and is usually stronger. At the age of puberty
the larynx grows rapidly, and the voice of a boy

&quot; breaks
&quot;
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in consequence of the lengthening of the cords, generally

falling an octave in pitch. A similar change, but very
much less in amount, occurs at the same period in the

female. At puberty in the female there is an increase of

about one-third in the size of the glottis, but it is nearly
doubled in the male, and the adult male larynx is about

one-third greater than that of the female. In advanced

life the upper notes of the register are gradually weakened
and ultimately disappear, whilst the character of the voice

also changes, owing to loss of elasticity caused by ossifica

tion, which first begins about middle life in the thyroid

cartilage, then appears in the cricoid, and much later in

the arytenoid. Eunuchs retain the voices of childhood
;

and by careful training it is possible in normal persons to

arrest the development of the larynx so that an adult male

can still sing the soprano parts sometimes used in cathedral

choirs. The ranges of the different varieties of voice are

shown in the following diagram, where the dotted lines

give the range of certain remarkable voices, and the figures

represent vibrations per second.

fl O(. . 2048. Upper note of Lucrezia Ajugari.

1365. Upper note of Nilson in II Flauto Magico.

1152. Ajugari trilled on this note.

la.

80)4

re4

doj

i?3Do3

1024.

768.

640.

512.

341.

250. Mid C in piano.
240.

iVii

10G. Baritone.

solj
f!H
mil

Bass.

64.

42.

Mcz

Contralto.

or.

, Sop

zo - sopra

Sessi, 3J octaves.

Farineiii, 3J octaves.

Aji gari.

Gaspard Forster, 3 octaves.

doj
si-i
la-i
Sol-!
fa-1
mi i

re-i
do-j 32. Beginning of musical tone.

There is thus a range for ordinary voices of nearly two

octaves, and certain rare voices may have a range of three

and a half octaves. A basso named Gaspard Forster passed
from fa _ i

to
la.; ;

the younger of the sisters Sessi had a

contralto voice from do.
2

to fa
5 ;

the voice of Catalan!

ranged three and a half octaves
;
a eunuch singer, Fari-

nelli, passed from la
T
to re

5 ; Nilson, in II Flauto Magico,
can take fa

5 ;
and Mozart states that he heard in Parma

in 1770 a singer, Lucrezia Ajugari, range from sol, to do
fi ,

which she gave purely, whilst she could execute trills on

re
5

. The latter is the most highly pitched voice referred

to in musical literature, an octave and a half above the

highest ordinary soprano. The range of these voices is

shown in dotted lines in the accompanying diagram, and
the number of vibrations per second is also noted, taking
the middle C of the piano as 256 vibrations per second.

It will be observed that the lowest note of Gaspard Forster s

voice is not much above the pitch at which the perception
of musical tone begins, and that from this note to the

upper note of Lucrezia Ajugari there is a range of nearly
six octaves, whilst the extreme range of ordinary voices,

from the lowest bass to the highest soprano, is a little over

three octaves. It is also interesting to observe in connexion

with this that the range of the human ear for the percep
tion of musical tone is from do _ l

to do
10 ,

or from about

32 to 33,768 vibrations per second, eleven octaves.

The quality of the human voice depends on the same
laws that determine the quality, clang-tint, or timbre of

the tones produced by any musical instrument. Musical

tones are formed by the vibrations of the true vocal cords.

These tones may be either pure or mixed, and in both

cases they are strengthened by the resonance of the air in

the air-passages and in the pharyngeal and oral cavities.

If mixed that is, if the tone is compounded of a number
of partials one or more of these will be strengthened by
the cavities above the cords acting as a resonator

;
and so

strongly may these partials be thus reinforced that the

fundamental one may be obscured, and a certain quality
or timbre will be communicated to the ear. Further,
Yon Helmholtz has shown that special forms of the oral

cavity reinforce in particular certain partials, and thus

give a character to vowel tones, indeed to such an extent

that each vowel tone may be said to have a fixed pitch.

This may be proved by putting the mouth in a certain

form, keeping the lips open, and bringing various tuning
forks sounding feebly in front of the opening. When a

fork is found to which the resonant cavity of the mouth

corresponds, then the tone of the fork is intensified, and

by thus altering the form and capacity of the oral cavity
its pitch in various conditions may be determined. Thus,

according to Von Helmholtz, the pitch corresponding to

the vowels may be expressed :

Vowels OU
Tone ... . . fa2

O
sib3

No. of vibrations.. 170 470 940

AI
S0l 5

re4
1536

fa3

EU
do5
or
fa.

U
so!5
or
fa2

1920 2304 1024 1536
or or or or

341576 341 170 341 170

Koenig has fixed the pitch of the vowels differently, thus :

Vowels OU O
Tone sib2 sit&amp;gt;3

No. of vibrations . . 235 470

A
sit&amp;gt;4

940

I
Slb.5

1880

I

sib6
3760

Bonders has given a third result, differing from each of

the above
;
and there is little doubt that much will depend

on the quality of tone peculiar to different nationalities.

By means of Koenig s manometric flames with revolving
mirror the varying quality of tone may be illustrated : with

a pure tone, the teeth in the flame-picture are equal, like

the serrations of a saw, whilst usually the tone is mixed
with partials, which show themselves by the unequal serra

tions. It is thus certain that quality of voice depends, not

merely on the size, degree of elasticity, and general mobility
of the vocal cords, but also on the form of the resonating
cavities above, and there can be no doubt that very slight

differences in these may produce striking results.

3. Condition of the Larynx in the Various Registers. In

singing, one can readily observe that the tone may appear
to come chiefly from the chest, from the throat, or from the

head, or it may show the peculiar quality of tone termed

falsetto. Authorities differ much in the nomenclature

applied to these varieties of the voice. Thus the old

Italian music masters spoke of the voce di petto, voce di

gola, and voce di testa. Madam Setter describes five

conditions, namely, the first series of tones of the chest

register, the second series of tones of the chest register, the

first series of tones of the falsetto register, the second series

of tones of the falsetto register, and the head register.

French writers usually refer to two registers only, the

chest and the head
;

whilst Behnke gives three registers
for male voices (lower thick, upper thick, and upper thin),

and five for the voices of women and children (lower thick,

upper thick, lower thin, upper thin, and small).
1 These

1 See Voice, Song, and Speech, by Leuuox Browne aud Einil Belmke,
1883, p. 171.
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distinctions are of more importance practically than as

implying any marked physiological differences in the

mechanism of the larynx during the production of the

tones in the different registers. By means of the laryn

goscope it is possible to see the condition of the rima

glottidis and the cords in passing through all the range
of the voice.

In 1807 Bozzini first showed that it was possible to see into the
dark cavities of the body by illumining them with a mirror, and
in 1829 Babington first saw the glottis in this way. In 1854 Garcia

investigated his own larynx and that of other singers, and three

years later Tiirck and especially Czermak perfected the construction

of the laryngoscope. In 1883 Lennox Browne and Emil Behnke
obtained photographs of the glottis in the living man. The laryn
goscope is a small mirror, about the diameter of a shilling, fixed

to the end of a long handle at an angle of 125 to 130. This
mirror is gently pushed towards the back of the throat, and if

sufficient light be thrown into the mouth from a lamp, and if the

eye of the observer be in the proper position, by angling the small

mirror it is not difficult to get a view of the glottis. The light
from the lamp is reflected by the mirror down on the glottis, from
this it is reflected back to the mirror, and then by the mirror it is

finally reflected to the eye of the observer. Usually the observer

has in front of his eye a mirror by which a powerful beam of light
can be thrown from a lamp into the mouth and throat. In the

centre of the mirror there is a small hole through which the eye of

the observer sees the image in the small mirror at the back of the

throat. By placing a second plane mirror in front of the face, an
observer can easily study the mechanism of his own larynx.

1

Suppose the picture of the larynx to be examined in

the small mirror at the back of the throat, an image will

be seen as in fig. 4. During calm breathing, the glottis

is lance-shaped, between the yellowish white cords. A
deep inspiration causes the glottis to open widely and in

favourable circumstances one may look into the trachea.

When a sound is to be made, the vocal cords are brought
close together, either along their whole length, as in fig. 7,

or only along the ligamentous portion, the space between

rap

Fig. 7. 8.

Fio. 7. Arrangement of glottis previous to emission of a sound. 6, epiglottis ;

rs, false cord ; ri, true vocal cord ; ar, arytenoid cartilages. (From Mandl.)
FJG. 8. Closure of the ligamentous portion of glottis, b, epiglottis ; rs, false
cord ; ri, true vocal cord ; or, space between arytenoids ; ar, arytenoid
cartilages ; c, cuneiform cartilages ; rap, ary-epiglottic fold

; ir, inter-ary
tenoid fold. (From Mandl.)

the arytenoids being still open, as in fig. 8. Then when
the sound begins the glottis opens (fig. 4), the form of the

opening influencing the kind of voice, whilst the degree of

tension of the cords will determine the pitch.

During inspiration the edges of the true vocal cords

may occasionally be close together, as in sobbing, and it

has been pointed out by various observers that during

inspiration the false cords are easily separated, even when

they touch, and during expiration, owing to dilatation of

the ventricles, they come together and may readily close.

Thus, from the plane of the cords, the true cords are most

easily closed during inspiration and the false cords during
expiration. Wyllie clearly showed in 1865 that the false

vocal cords play the chief part in closure of the glottis

during expiration (Edin. Med. Jour., 1866). Lauder
Brunton and Cash have confirmed Wyllie s results, and
have shown further that the function of the false cords is

to close the glottis and thus fix the thorax for muscular
effort

;
and they adduce many facts from comparative

1 A cheap and efficient form of auto-laryngoscope was constructed

by the late Dr David Foulis, and may be had from Messrs. W. B.
Hilliard & Son, 65 Rcnfield Street, Glasgow.

anatomy in favour of this view, these cords being strongly

developed in those animals whose habits render fixation

serviceable, whilst, on the other hand, they are absent or

weakly developed in animals where fixation is of little or

no service (Jour. Anat. and Physiol., vol. xvii.).

During the production of the chest voice, the space
between the arytenoid cartilages is open, and between the
vocal cords there is an ellipsoidal opening which gradually
closes as the pitch of the sound rises (see figs. 9, 10, 11).

Fig. 9. Fig. 10.

FIG. 9.- Chest voice, deep tone, b, epiglottis ; or, glottis ; rs, false vocal
cord

; ri, true vocal cord ; rap, ary-epiglottidean fold
; ar, arytenoid carti

lages. (From Mandl.)
FIG. 10. Chest voice, medium tone, orl, ligamentous portion of glottis ;

ore, portion of glottis between arytenoids ; remaining description as in fig.

7. (From Mandl.)

During head voice, the opening between the arytenoids is

completely closed
;
the portion between the vocal cords is

I

Fig. 11. Fig. 12.

FIG. 11. Chest voice, high tone ; description same as for (igs. 7 and 8. (From
Mandl.)

FIG. 12. Head voice, deep tones. I, tongue ; c, epiglottis ; pe, pharyngo-epi-
glottidean folds ; ae, ary-epiglottic folds ; rs, false cords ; ri, true vocal cords

;

g, pharyngo-laryngeal groove*; ar, arytenoid cartilages ; c, cuneiform carti

lages ; o, glottis ; r, inter-arytenoid folds. (From Mandl.)

open, but in place of being almost a narrow straight slit

as in chest voice, it is wide open so as to allow an escape
of more air (see fig. 12). The condition of the cords

during falsetto is, according to Miiller, one in which the

cords can only vibrate at their margins, and especially in

the middle, in consequence of the false cords pressing
downwards upon them. Oertel, on the other hand, states

that in falsetto the cords vibrate throughout their length,
&quot; but that they form nodal lines parallel to the free borders

of the loops or bellies of vibration
&quot;

(Beaunis). Probably
in these circumstances the membranes become much
thinner. Oertel also found that during the falsetto voice

the epiglottis became erect, the apices of the arytenoids were
directed backwards, and the whole larynx became narrower
but longer from before backwards. Behnke says that, in

the production of the &quot;small register,&quot; the mechanism
consists in the formation of an oval orifice in the front

part of the glottis which contracts the more the higher the

voice ascends, the vocal ligaments being, in the hinder part,

pressed together so tightly that scarcely any trace of a slit

remains&quot; (Lennox Brown and Behnke, op. cit.). Illing-
worth is of opinion that falsetto (and even the ordinary
voice) is produced in the &quot;same way as the mouth is used
in whistling&quot; (see Edin. Med. Jour., 1876). This view

may be true to some extent as regards falsetto, but it will

not hold good for the ordinary voice.

The crico-thyroid muscle is supplied by the superior

laryngeal branch of the pneumogastric nerve, and all the

other muscles by the inferior or recurrent laryngeal branch
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of the same nerve. The superior laryngeal is also the

sensory nerve of the larynx. Stirling has found ganglionic
cells in the course of this nerve. Paralysis of the motor

fibres causes aphonia, or loss of voice. If one cord is

paralysed the voice may be lost or become falsetto in tone.

Sometimes the cords may move in breathing or during

coughing, but be motionless during an attempt at the pro
duction of voice. Rarely, incomplete unilateral paralysis
of the recurrent nerve, or the existence of a tumour on

each cord, thus making them unequal in length, may cause

a double tone, or diphthongia (Turck). Hoarseness is

caused by roughness or swelling of the cords.

On the history of the theories of voice production, see Longet s Traite de

Physiologie, 18&amp;lt;i J, vol. ii. p. 733, and Gavarret s Phonatton et Audition, 1877,

p. 541. An excellent bibliography is given in Beatinis s Physiologie Humaine,
1881, vol. ii. p. 946; also in Quain s Anatomy, 1882, vol. ii. p. 538. (J. G. M.)

VOIRON, a manufacturing town of France, in the de

partment of Isere, stands on the banks of the Morge (a

tributary of the Isere) and on the lower slopes of a moun
tain nearly 2500 feet high, 15 miles north-north-west of

Grenoble on the Lyons railway. Some 30 or 35 factories,

employing from 4000 to 5000 persons, are engaged in the

production of a kind of cloth that takes its name from the

town (toiles de Voiron), and the industry is carried on in

the neighbourhood also, every inhabitant having his loom.

Table linen, silk stuffs (2000 looms), and liqueurs are also

made, and there are paper-mills, bleachworks, foundries,

edge-tool factories, and building sheds. The monks of

La Grande Chartreuse have stores at Voiron in connexion

with the railway. A fine modern church was built from
1864 to 1873 in the style of the 13th century. The chief

attraction of the town lies in the fine views it possesses
of the mountains of Grenoble and the valley of the Isere.

The population in 1886 was 8575.

VOITURE, VINCENT (1598-1648), the best writer of

vers de societe that France has yet produced, and one of

the most influential preceptors of classical French prose,
was born at Amiens in 1598. His father was a well-to-do

wine merchant, who had connexions with the court, and
it is one of the charges brought against Voiture that he

was unnecessarily ashamed of his origin. At any rate he
soon obtained a position in society, being appointed by
Gaston d Orleans to various offices in his household.

Voiture had been well educated, and had profited both by
liis education and by the school friendships which it enabled

him to make. He was early introduced to the Hotel de

Rambouillet, and travelled in the suite of Monsieur, or on

missions, a good deal both in and out of France, on one
occasion extending his journeyings as far as Ceuta,
whence he wrote a letter of elaborate gallantry to

Mademoiselle Paulet. Although a follower of Gascon, he
made friends with Richelieu, and was one of the earliest

Academicians. He also received appointments and pen
sions from Louis XIII. and Anne of Austria, and became

altogether a very prosperous person. During his lifetime

he, like most of the literary men of his time who were not

cither dramatists or serious scholars, published nothing in

book form, but his verses and his prose letters were the

delight of the coteries, and were copied, handed about, and
admired more perhaps than the work of any contemporary.
This coterie success has, it would seem, done them more
harm than good in the eyes of posterity. When the long
and rather wearisome history of the quarrel between the

Uranistes and the Jobelins (partisans of the respective
merits of a sonnet of Voiture addressed to a certain Uranie
and of another composed by his younger rival Benserade
on the subject of Job) is mentioned, the modern reader is

apt to suppose that the interest of the affair is merely one

of antiquarian gossip. Yet it is difficult to think of any
living writer who could surpass, or of any writer living

during the last two centuries who could have surpassed, the

mixture of gallantry and sincerity in the Uranie sonnet.

Another famous piece of his of the same kind,
&quot; La Belle

Matineuse,&quot; is less exquisite, but still very admirable, and,

generally speaking, Voiture deserves the praise given to

him at the head of this article. His prose letters, if less

interesting to the present generation, are full of lively wit,
and are historically even more important. He ranks with
Jean de Balzac as the chief director of the reform in

French prose which accompanied that of Malherbe, and

preceded that of Corneille, in French verse. Nor is there

any one to whom more than to Voiture (who was for many
years almost an arbiter degantiarum in literary matters)
the escape of French prose from the over-legislation which
had such injurious effect on French verse can be ascribed.

The fault of the century a tendency to elaborate and
&quot;

metaphysical
&quot;

turns of phrase affected him to a certain

extent, but in a mild form
; and, on the whole, he was the

Frenchman of letters of the old school who has been least

favourably treated by the resurrection of taste for that old

school which the present century has seen. It may seem

absurd, but is probably just, to ascribe this absence of

enthusiasm in part to the fact that the most unjust
censures of the extreme classical school passed harmless

by him. Boileau had no abuse for him, and the 18th

century read him with pleasure. The militant spirit of

Romanticism had therefore nothing to avenge. Voiture
lived a careless and Epicurean life for just fifty years,
and died at the outbreak of the Fronde, which killed the

society to which he was accustomed, on the 26th of May
1648. His works were first published two years later, and
a characteristic and rather absurd literary quarrel, which
made a great noise at the time, broke out, on the subject
of his literary merits, between his friend Costar and a

certain Sieur de Griac. The standard modern edition

of Voiture is that of Ubicini, 2 vols., Paris, 1855.

VOLCANOES. See GEOLOGY, vol. x. pp. 240-254.
VOLE (Germ. Wuhlmaiis, Fr. Campagnol}. This word,

little known as it is to the majority of English people, is

the proper name for a genus containing three of the com
monest of our English mammals, namely, the water, bank,
and field voles, animals generally called

&quot;

water-rat,&quot;
&quot; red field-mouse,&quot; and &quot;short-tailed field-mouse

&quot;

respect

ively. The scientific name for the group is Arvicola, a

genus which, with the lemmings and two or three other

genera, forms the subfamily Arvicolinse, of the great Rodent

family Murid&amp;lt;v, whose proper place in the general system
is shown under MAMMALIA (vol. xv. p. 419).
The voles, as a whole, are distinguished by their squat

and heavy shape, their slower and less graceful move

ments, very small

eyes, blunt snout,
&quot;^

inconspicuous ears,

andshortened limbs

and tail, in all of

which points they
are markedly con

trasted with the

true rats and mice

of the genus Jfus,

the only animals

with which they
can be confounded. Molars of Water-Vole (Arvicola amphibius);

But by far the top view.

most important characteristic of the voles lies in their

molar teeth, which have been said to form &quot;the perfection
of Rodent dentition

&quot;

from their wonderful specialization
and adaptation to the purpose of grinding vegetable
substances. These teeth, three in number on each side

of each jaw, are rootless, that is to say, they go on grow
ing during the whole life of the animal at the same rate



278 V L V L
that they are worn down by use, just as is the case with

the incisors, whose rootless condition is a characteristic

of the whole Rodent order. Each tooth consists of a

variable number of prismatic pillars formed externally of

enamel and internally of the softer dentine, their section,

as produced naturally by wear, being as is shown in the

woodcut, a figure which may be compared with that given
of the true murine dentition under MOUSE (vol. xvii.

p. 5). The general prismatic appearance of the teeth, how
ever, is only due to the bending in at regular distances of

the external enamel walls of the tooth, to such an extent

that the enamel touches that at the opposite side of the

tooth and thus shuts off a greater or less number of dentinal

spaces, triangular in section. Owing to the manner of

growth of the teeth their general pattern of spaces and

angles is but little affected by age and wear, remaining
practically the same throughout the life of the animal. On
this account the variations in the pattern have been very

generally used as a means of characterizing the different

genera, subgenera, and species of the group, although their

value for this purpose has of late been questioned, and a

new classification proposed, entirely ignoring the tooth-

characters, and based more upon external peculiarities.
Without entering into the characters of the different

sub-groups of the voles, it may suffice to say that each of

the three species found in Great Britain belongs to a dis

tinct subgenus of Arvicola, and therefore the three together

give a fair idea of the extent to which the subgenera differ

from one another. These three species are the following :

1. The common Water-Vole (Arvicola ampliibius] is as large as

the house-rat, with which it is so often confused, but possesses
of course the bluff-headed appearance and short tail characteristic
of the voles. Its fur is long, soft, and thick, of a uniform grizzled
brown all over, except when, as is not uncommon, it is wholly
black. Its tail is about half the length of its head and body, and
its hind feet are unusually long and powerful, although not

webbed, and have five rounded pads on their lower surfaces. Its

molar teeth (see woodcut) present the following number of prismatic
spaces: in the upper jaw the first, or anterior, has 5, the second

4, and the third 4, of which the last is very irregular in shape, and
is sometimes itself divided into two, making 5 in all

;
in the

lower jaw the first has 7 spaces, of which the 3 anterior are

generally not fully separated from one another, the second has 5,
and the third 3. These numbers for the different teeth are taken
as the characters of the subgenus Paludicola of Dr Blasius, by
whom this method of subdividing the group was first introduced.
The water-vole is one of the commonest English mammals, and is

perhaps the most often actually seen of all, owing to its diurnal
instead of nocturnal habits. It frequents rivers and streams,
burrowing deeply into their banks, and in this way often causing
considerable damage. Its food consists almost wholly of water-

weeds, rushes, and other vegetable substances, but, like so many
other rodents, it will also eat animal food on occasion, in the shape
of insects, mice, or young birds. The female has during the warm
season of the year three or four litters, each of from two to seven

young. The range of the water-rat extends over the whole of

Europe and North Asia, from England to China, but is not found
in Ireland, where, curiously, no species of Arvicola is indigenous.

2. The next British species, representing the subgenus Agricola
of Dr Blasius, is the common Field-Vole, or short-tailed field-mouse

(Arvicola ayrcstis), about the size of a house-mouse, but with a

short stumpy body, and a tail only about one-third the length of
the head and body combined. Its hind feet have six pads on their
inferior surfaces. Its colour is dull grizzled brown above, and

greyish -white below. Its molar teeth have respectively 5, 5, and
6 prismatic spaces above, and 9, 5, and 3 below. The field-vole is

one of the commonest of our smaller mammals, and frequents
fields, woods, and gardens in enormous numbers, often doing very
considerable damage in the latter owing to its fondness for garden
produce of all kinds. It is spread over the whole of Great Britain
from the Hebrides southwards. Abroad its range extends from
Finland to North Italy and from France and Spain to Russia.

3. The Bank-Vole (Arvicola glareolus) is of much the size and
general appearance of the common field-vole, but may be dis

tinguished by its more or less rusty or rufous- coloured back, its

larger ears, and its comparatively longer tail, which attains to
about half the length of the head and body. Its molar teeth

present characters so different from those of all other voles as
to have caused it to be often looked upon as belonging to an

entirely distinct genus, for which the name of Evotomys is used.

Their chief distinction lies in the fact that, unlike those of all

other voles, their pulp-cavities close up in adult life, and
they form distinct roots, more resembling those of the ordinary
rats and mice. The enamel spaces of these teeth number respec
tively 5, 4, and 5 above, and 7, 3, and 3 below. The habits of
this species are in every way similar to those of the field-vole.

Its range in Great Britain extends northwards to Morayshire,
beyond which it has not yet been observed. Abroad it is found
all along the north temperate zone from France to China, and
is replaced in North America by a closely allied animal known as
Arvicola gappcri. It is probable, however, that both these forms,
A. gapperi and A. glareolus, are only southern climatic offshoots
of a still more northern species, the Arvicola rutilus of northern

Europe, Siberia, and Arctic America.

The foreign species of vole number about 40, of which
about 10 are European, 20 Asiatic, and 10 North American,
none being found either in Africa, India (except in the

extreme north), Australia, or South America. The group
is therefore one peculiarly characteristic of the temperate

parts of the northern hemisphere. (o. T.)

VOLGA, THE, the chief river of European Russia, rises See vol.

in the Valdai plateau of Tver in north-western Russia, xxi.

and after a winding course of 2325 miles (1040 in a Plate n -

straight line) falls into the Caspian at Astrakhan. It is

by far the largest river of Europe, those next in length,
the Danube and the Ural, being only 1735 and 1478
miles respectively, while the Rhine (825 miles) is shorter

even than two of the chief tributaries of the Volga, the

Oka and the Kama. Its drainage area, which includes

the whole of middle and eastern as well as part of south

eastern Russia, amounts to 563,300 square miles, thus

exceeding the aggregate superficies of Germany, France,
and the United Kingdom. A hundred tributaries of the

Volga are navigable for an aggregate length of 14,600

miles, a distance greater than the aggregate length of all

the railways of England and Wales. The drainage area

embraces twenty-one provinces of the Russian empire, or,

in other words, nearly the whole of Great Russia proper,
and has a population of nearly 40,000,000. The most

populous regions of Great Russia are situated within the

Volga basin, and cities like Moscow, JSTijni-Novgorod,

Saratoff, Simbirsk, and Kazan, as well as many others, are

indebted for their growth and present importance to their

situation on the Volga or its tributaries. But the real
&quot;

basin
&quot;

of the Volga is not limited to its drainage area.

By a system of canals which connects the upper Volga
with the Neva, the commercial mouth of the Volga has

been transferred, so to speak, from the Caspian to the

Baltic, thus making St Petersburg, the capital and chief

seaport of Russia, the chief port of the Volga basin as well.

Other less important canals connect it with the Diina and
the White Sea (Riga and Archangel) ;

while a railway only
40 miles in length joins the Volga with the Don and the

Sea of Azoff, and three great trunk lines bring its lower

parts into connexion with the Baltic and western Europe.
Traffic on the river and its tributaries is carried on by
more than 760 steamers, 20,000 barges and boats, and

50,000 rafts; upwards of 4,000,000 tons of various goods,
valued at 500,000,000 roubles (in weight one-half and in

value three-fourths of the total merchandise on Russian

rivers) are carried. If in addition some 50,000 rafts of

timber not included in the preceding statistics are reck

oned, the timber floated in the basin of the Volga exceeds

by nearly a million tons the total weight of merchandise

carried on the 13,000 miles of Russian railways.
1

The Volga rises in the extensive marshes covering the western

parts of the Valdai plateau, where the Diina also has its origin.
Small streamlets languidly circulate from marsh to marsh, so that

1 See &quot;The Volga as a Means of Communication,&quot; by Prof.

Boguslavskiy, St Petersburg, 1887 (Russian), being vol. ix. of the

Sbornik of the Institute of Roads and Communications. The above

length of the Volga is taken from this work, based on recent surveys,
and is therefore more accurate than the length given by M. Strelbitzky

(1978 miles) aud Gen. Tillo (2108 miles).
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it is very difficult to say which of these ought to be regarded as

the real source. Lake Seliger was formerly so considered
;
but at

present that distinction is given to a small spring trickling into a

wooden trough from beneath a small chapel in the midst of an
extensive marsh to the south of Seliger (57 10 N. lat. ). The
honour has also been claimed of late, not without plausibility,
for the Ruua rivulet. 1 Recent exact surveys have shown those

marshes to be no more than 665 feet above sea-level. The stream
first traverses several small lakes, all having the same level, and,
after its junction with the Runa, enters Lake Volgo. A dam
recently erected a few miles below that lake, with a storage of 350
million cubic yards of water, makes it possible to raise the level of

the Volga as far as the Sheksna, thus rendering it navigable, even
at low water, from its 65th mile onwards. Unlike most other great

rivers, the Volga has thus no &quot;upper course&quot; among the mountains.
From the Valdai plateau, however, its descent is rapid, until at

Tver its level is only 420 feet. Before reaching this point it has

received numerous small tributaries, so as to be already 300 yards
in breadth, with a volume of more than 4000 cubic feet per second,
and a minimum depth at low water of 19 inches. The Tvertsa is

connected by the Vyshniy-Volotohok Canal with the Tsna, a tribu

tary to the Msta and Volkhoff, which flows to Lake Ladoga, the
first of the three systems of canals which, as already remarked,
have removed the commercial mouth of the Volga to the Baltic.

From Tver the Volga is regularly navigated, although not without
some difficulties on account of the shallows and sandbanks. It

flows north-east along a broad valley to join the Moioga and the

Sheksna, two important tributaries connected by the Tikhvinsk
and Mariiiisk Canals with the tributaries of Lake Ladoga. Of these

two systems the latter is much the more important, and the town
of Rybinsk, at the mouth of the Sheksna, has therefore become the

chief port of the upper Volga.
From its junction with the Sheksna the Volga flows with a very

gentle descent towards the south-east, past Yaroslavl and Kostroma,
along a broad valley hollowed to a depth of some 150 and 200 feet

in the Permian and Jurassic deposits. In fact, its course is through
a succession of depressions formerly filled with wide lakes, and
connected by links. When the Volga assumes a due south-east

direction it is already a large river (8250 cubic feet per second,

rising occasionally in high flood to as much as 178,360 cubic feet);
of its numerous tributaries, the Unzha (365 miles, 330 navigable),
from the north, is the most important.
The next great tributary is the Oka, which comes from the south

west after having traversed, on its course of 920 miles, all the

Great Russian provinces of central Russia. It rises in Orel among
hills which also send tributaries to the Dnieper and the Don, and
receives on the left the Upa, the Jizdra, the Ugra (300 miles),

navigable up to Kozelsk, the Moskva, on which steamers ply up to

Moscow, the Klyazma (395 miles), on whose banks arose the Middle
Russian principality of Suzdal, and on the right the navigable
Tsna (255 miles) and Moksha. Every one of these tributaries is

connected with some important event in the history of Great

Russia, and the drainage area of the Oka is a territory of 97,800

si|uare miles. It has been maintained of late that, of the two rivers

which unite at Nijni-Novgorod, the Oka, not the Volga, is the chief;
and the fact is that both in length (818 miles) and in drainage area

above the junction (89,500 square miles), as well as in the aggregate
length of its tributaries, the Volga is the inferior. But, on the

other hand, the Volga contributes on the whole the largest volume
of water, although in flood the Oka here also has the advantage.
At its junction with the Oka the Volga enters the broad lacus

trine depression (see RUSSIA) which must have communicated with
the Caspian during the Post-Pliocene period by means of at least

a broad strait. Its level at low water is only 190 feet above that

of the ocean. Immediately below the junction its breadth ranges
from 350 to 1750 yards, and even at the lowest water (in 1873) it

had a minimum depth of 5^ feet. The valley, which is nearly
7 miles wide, but at several places is narrowed to less than 2 miles,
shows evident traces of having originated from a succession of

elongated lakes, the shores of which bear numerous traces of the

dwellings of prehistoric man from the Stone Age. There are many
islands which change their appearance and position after each
inundation. On the right it is joined by the Sura, which drains
a large area and brings a volume of from 2700 to 22,000 cubic
feet of water per second, the Vetluga (465 miles long, of which
365 are navigable), from the forest-tracts of Yaroslavl, and many
smaller tributaries

;
then it turns south-east and descends to

another lacustrine depression, where it receives the Kama below

Kazan, 300 miles below its junction with the Oka, and only 110
feet above the sea. Remains of molluscs still extant in the Caspian
occur extensively throughout this depression and up the lower
Kama.
The Kama, which brings to the Volga a contribution ranging

from 52,500 to 144,400 cubic feet and occasionally reaching even

515,000 cubic feet per second, might again be considered as the

1 Ragozin, The Volya, St Petersburg, 1881, 3 vols. (Russian), summarized in

Hoskoschny s Die Wohja und ihre Zujliisse, Leipsic, 1887.

more important of the two rivers. It rises in Vyatka, takes a wide

sweep towards the north and east, and then flows south and south
west to join the Volga after a course of no less than 1120 miles.
A great number of important rivers join it: the AVishera, coining
from the depth of the forest region ;

the Kosva, so important for
the export of metallic wares from the Ural works; the Tchusovaya
(430 miles), which receives the Sylva and connects the Ekaterinburg
mining district with central Russia; and finally the Byetaya (800
miles), which, together with the Ufa, its tributary, waters the fertile

lands of the Bashkirs, rapidly being settled now by the Russians.
A territory larger than France is thus brought into connexion with
the great artery of Russian industrial life.

Along the next 738 miles of its course the Volga now from 580
to 2600 yards wide flows south-south-west, with but one great
bend at Samara. At this point, where it pierces a range of limestone

hills, the course of the river is very picturescpue, fringed as it is by
high cliffs which rise about 1000 feet above the level of the water

(which is only 54 feet above the sea at Samara). Along the whole
of the Samara bend the Volga is accompanied on its right bank by
high cliffs, which it is constantly undermining, while wide lowland
areas extend on the left or eastern bank, and are intersected by
several old beds of the Volga. At SAKATOFF (q.v.) the cliffs are

being undermined so rapidly that a broad beach now separates the
chief channel of the river from the city. Very few streams of any
importance join the Volga in this part of its course. Still, at

Ekateriuenstadt, a few miles above Saratoff, the volume per second
for the two years 1884 and 1885 appears to have been as much
as 384,000 cubic feet. In flood 1,427,000 cubic feet per second
has been recorded (Boguslavskiy). In the lower portion of this

section the Volga has already passed below sea-level (58 feet below
at Tsaritsyn).
At Tsaritsyn the Volga reaches its extreme south-western limit,

where it is separated from the Don by an isthmus of only 40 miles
in width. The isthmus is too high to be crossed by means of a

canal, but a railway at Duboifka brings the Volga into some sort

of connexion with the Don and the Sea of Azoff. At Tsaritsyn
the river takes a sharp turn in a south-easterly direction towards
the Caspian ;

it enters the Caspian steppes, and some 50 miles
below Tsaritsyu sends off a branch the Akhtuba which accom

panies it for 330 miles before falling into the Caspian. Here the

Volga receives no tributaries
;

its right bank is skirted by low hills,

but on the left it spreads freely, joining the Akhtuba by many
branches when its waters are high, and Hooding the country for

from 15 to 35 miles. The width of the main branch ranges from
520 to 3500 yards, and the depth exceeds 80 feet. The delta proper
begins 40 miles above Astrakhan, and the branches subdivide so

as to reach the sea by as many as 200 separate mouths. Below
Astrakhan navigation is difficult, and on the sand-bars at the

mouth the maximum depth is only 12 feet in calm weather, a

depth increased or diminished by a few feet according to the force

and direction of the wind.
The figures given above, showing as they do how immensely

different in volume is the river at different periods, help to indicate

the greatness of the changes which are constantly going on in the

channel and on its banks. Not only does its level occasionally
rise in flood as much as 50 feet and cover its low-lying banks for a

distance ranging from 5 to 15 miles; even the level of the Caspian
is considerably affected by the sudden influx of water brought by
the Volga. The amount of suspended matter brought down is of

course correspondingly great ; and, were it not for the action of the

wind in driving back masses of water at the mouth of the Volga
and thus filling up lakes where the mud is deposited, the bar at

Astrakhan would soon become so silted up as completely to pre
vent navigation. All along its course the Volga wastes its banks
with great rapidity ; towns and loading ports have constantly to

be shifted farther back. The shoals and shallows are continually

changing, and maps of the river made for a series of consecutive

years are of the greatest interest to the physical geographer.
The question as to the gradual desiccation of the Volga, and its

causes, has often been discussed, and in 1838 a committee which
included Karl Baer among its members was appointed by the

academy of sciences to investigate the subject ;
no positive result

has, however, been arrived at, principally on account of the want of

regular measurements of the volume of the Volga and its tributaries,

measurements which began to be made on scientific principles

only in 1880. Still, it may be regarded as established that during
the last thirty years new shallows have appeared in the upper

Volga, and the old ones have increased in size
;
while if we go back

two or three centuries it is indisputable that rivers of the Volga
basin which were easily navigable then are now hardly accessibl-

to the smallest craft. The desiccation of the rivers of Russia has

been often attributed to the steady destruction of its forests. But
it is obvious that there are other general causes at work much more

important, causes to which the larger phenomena of the general
desiccation of all rivers of the northern hemisphere in the deserts

of Siberia and Turkestan, as well as in Russia, must be attributed.

The gradual elevation of the whole of northern Russia and Siberia,
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and the consequent draining of the marshes (see NOVGOROD), is one
of them

;
the drying-up of lakes all over the northern hemisphere,

a process which is going on so rapidly (see TOMSK), in consequence
of the deepening of the outflows of lakes and the cessation of supply
to the lakes which remained after the glaciation of the northern

hemisphere, is another ;
and both causes are amply sufficient to

explain the known phenomena throughout the historical period.
The desiccation of the Russian rivers is only one instance of the

general desiccation of the northern parts of the Old World, of which
so many instances have been given under RUSSIA, TURKESTAN,
TRANSCASPIAN REGION, and SIBERIA.

Fisheries. The network of shallow and still limans or &quot;cut

offs&quot; in the delta of the Volga and the shallow waters of the
northern Caspian, sweetened as these are by the water of the Volga,
the Ural, the Kura, and the Terek, is exceedingly favourable to

the breeding of fish, and as a whole constitutes one of the richest

fishing grounds of the world. As soon as the ice breaks up in the

delta innumerable shoals of roach (Lcuciscus rutilus) and trout

(Luciotrutta leucichthys) rush up the river. They are followed by
the great sturgeon (Adpenscr huso], the pike, the bream, and the

pike perch (Leucioperca sandra). Later on appears the Caspian
herring (Clupea caspm), which formerly was neglected, but has now
become more important than the various species of sturgeon ;

the

sturgeon (A. stcllatus) and &quot; wels
&quot;

(Silurus glanis, see vol. xxii.

p. 67) follow, and finally the sturgeon Acipenser guldcnstadtii, so

much valued for its caviare. In search of a gravelly spawning-
ground the sturgeons go up the river as far as Sarepta (250 miles).
The lamprey, now extensively pickled, the sterlet (A. ruthenus),
the tench, the gudgeon, and other river species also appear in

immense numbers. No less than 15,000 men, partly from central

Russia, are engaged in the fisheries of the lower Volga and its delta,
while on the waters of the northern Caspian there are as many
as 3000 fishing-boats, giving employment to something like 50,000

persons. From the end of June onwards immense trawl-nets, some
times a mile in length, and occasionally taking at one haul as

many as 40,000 bream, 150,000 roach, and 200,000 herrings, are

continually at work, and it is estimated that 3,600,000 cwts. of

various fish, of the value of 15,000,000 roubles, are taken annually
in the four fishing districts of the Volga, Ural, Terek, and Kura.

Seal-hunting is also carried on off the Volga, and every year about

40,000 of the Phoca vitulina are killed to the north of the Man-
ghishlak peninsula. Fishing is extensively carried on along the
entire course of the Volga and its tributaries, as also in the lakes
of its upper basin.

Ice-Covering, In winter the numberless tributaries and sub-
tributaries of the Volga become so many highways for sledges.
The ice lasts from 90 to 160 days according to the climatic condi

tions, and breaks up earlier in its upper course than in some parts
lower down. The average date of the break-up is April llth
at Tver, and 14 days later about Kostroma, from which point a

regular acceleration is observed (April 16th at Kazan, April 7th at

Tsaritsyn, and March 17th at Astrakhan). Similarly, the average
dates of freezing are November 23d at Tver, November 20th about

Kostroma, December 7th at Kazan, 20th at Tsaritsyn, and 17th at

Astrakhan. Thus the river is open for an average of 226 days at
Ostashkoff and Tver, 215 days at Kostroma, and 209 at Kineshma;
from Nijni-Novgorod, where the average is 224 days, there is a

regular increase (235 days at Kazan, 241 at Samara, 257 at Tsaritsyn,
and 275 at Astrakhan). There are, however, great fluctuations,
the navigation in some years having lasted only 182 days in the

upper course, 169 at Kostroma, and 243 at Tsaritsyn ; while within
the last eighty years maxima of 260 days in the upper course and
288 in the lower course have been observed. The tributaries are

navigable for periods ranging from 180 to 246 days.
Traffic.

1 The chief Volga traffic is up river, the amount of
merchandise which reaches Astrakhan being nearly fifteen times
less than that reaching St Petersburg by the Volga canals. The
details of this traffic are highly characteristic of the present
economic life of Russia. Ten million cwts. offish, salt, and naphtha
are despatched from Astrakhan

;
this contingent is soon swelled to

12 millions at Tsaritsyn by the salt brought by rail from the
Baskuntchak salt-lakes. From Tsaritsyn 7 million cwts. of fish,

salt, and naphtha are despatched by the first of the three railways
which traverse Russia from south-east to north-west and connect
the lower Volga with the Baltic. Considerable amounts of corn
are added to this total on its way towards the north-west

; and,
while salt, fish, and naphtha are discharged for use at various

points in middle Russia, the flow of corn continues to swell
;

portions of it are sent to Moscow from Gryazi and Orel, but the
remainder goes north-west, so as to reach Riga to the amount of

9,300,000 cwts., chiefly of corn and flax.

By the Volga itself only 5,100,000 cwts., chiefly of fish, salt, and
naphtha, leave Tsaritsyn, but before this ascending traffic reaches
Saratoff it has increased to 6,300,000 cwts., chiefly by the addition
of corn from the Saratoff steppes. There the current of merchan-

1 See Sbornik of the Ministry of Roads and Communications, vols. xi. and xii.,
1835 and 1887: Graphical Maps of the Movement of Goods in 1882 and 1883.

dise divides again; 3 million cwts. of corn, fish, &c., leave the

Volga to be carried north-westwards towards Tamboff, while the
remainder is carried on farther north, up the Volga, receiving on
the way considerable additions of corn from the fertile tracts of

Samara and the steppes of Orenburg, which are connected with
Samara by rail. At Samara the flow again divides, and part of it

is sent again north-west, via Penza, to Ryazhsk; there the three
north-western currents which leave the Volga respectively at

Tsaritsyn, Saratoff, and Samara reunite after having taken in corn
from the fertile regions of Tamboff and Ryazan, so that nearly 20
million cwts. of corn and other produce leave Ryazhsk to be carried

on to Moscow. But the flow of corn ascending the Volga does not

diminish, and Samara sends farther north no less than 14 million

cwts., chiefly corn. At Kazan the volume of traffic is 16,200,000
cwts. (13 million cwts. of corn). Here a new mass, consisting of
11 million cwts. of corn, 3 of various metals, 4 of salt, and 6J of

miscellaneous merchandise, all shipped down the Kama, joins the

former, so that the total amount of merchandise forwarded from
Kazan up the Volga reaches 35 million cwts. The Sura, the Oka,
and the Vetluga add their corn, timber, and manufactured goods,
and the volume reaching Nijni-Novgorod amounts to 38 million
cwts. Here the stream divides once more : while manufactured

goods brought in to the Nijni-Novgorod fair are dispersed from it

all over Russia, nearly 10 million cwts. of various merchandise

(4 million of corn) are sent by rail to Moscow, but the great bulk

(28 million cwts.) continues to move up the river, receiving on the

way more timber from the Unzha, and sending some corn north
wards to Vologda and Archangel.
When the traffic reaches Rybinsk, we find that it consists of 20

million cwts. of corn and flax, and 5^ million of metals, metallic
and manufactured goods, hides, leather, and so on. At Rybinsk it

again subdivides into three branches; one (6,300,000 cwts., chiefly
of corn) is discharged and sent by rail to St Petersburg ;

another

(2,800,000 cwts.) continues up the Volga to enter the Vyshniy
Vototchok and Tikhvinsk canal-systems ;

and the third and largest
(16 million cwts., almost entirely corn and flax) moves along the
Mariinsk system towards Lake Ladoga and St Petersburg. Masses
of timber and wood for fuel are added to it from the forest tracts

of the lake district, the Syas and the Volkhoff bringing together
nearly 17 million cwts., chiefly wood, so that finally 14,000,000
cwts. of corn and flax, 31,300,000 of timber and wood, 16,000,000
of building materials, and 4,000,000 of miscellaneous goods reach
St Petersburg, which thus is the real seaport of the Volga basin.

The goods traffic down the river is much less important in

weight, but relatively greater in value. Its prominent feature is

the amount of wood sent to supply the provinces of Samara, Saratoff,
and Astrakhan, as well as the lower Don, which now have very few
or no forests. But the 8^ million cwts. of wood and timber which
reach Samara on boats are but a trifle in comparison with what is

floated in the shape of rafts. The down traffic in manufactured

goods is still more important. The grent bulk of those exported
from St Petersburg is sent to Moscow by rail, and thence distri

buted by rail over central Russia
;
but part of it is sent by rail

to Rybinsk, and thence shipped down the Volga. Moscow sends
its goods for the same purpose, partly to Yaroslavl, and partly to

Nijni-Novgorod (by rail), as also does Vladimir. Nijni-Novgorod
distributes the merchandise all over eastern Russia, sends it up
the Kama to Siberia, and ships nearly 2 million cwts. down the

Volga. This quantity is increased by the additions brought bv
rail to Samara, Saratoff, and Tsaritsyn.

According to official returns the aggregate amount of goods loaded
in the basin of the Volga amounts to nearly 4 million tons, valued
at 150 million roubles (2 million tons, 100 millions worth, on
the Volga proper) ; trustworthy authorities, however, consider the
real value of goods loaded in the basin of the Volga to be not less

than 500 million roubles, exclusive of nearly 34 million tons of
timber and fuel.

Formerly tens of thousands of
&quot;

buiiaki
&quot;

were employed in

dragging boats up the Volga and its tributaries, but this method
of traction has disappeared unless from a few of the tributaries.

Horse-power is still extensively resorted to along the three canal

systems. The first large steamers of the American type were built

in 1872. Steamers arc now very common
;
in 1885 as many as

766 were already in use on the Volga and its tributaries, and
of these only one-eighth were not built within the Volga basin
itself. One-third of them used naphtha as fuel. Of barges and
other light vessels an immense variety of types are now in use ;

during 1885 no fewer than 20,610 vessels were afloat, and during
the last thirteen years the annual average of vessels built on the

Volga and its tributaries has been 5030 (4,130,000 roubles).

Large numbers of them are broken up after a single voyage.
History. The Volga was not improbably known to the early

Greeks, though it is not mentioned by any of the writers previous to

Ptolemy, who all confounded the Caspian with a gulf of the Arctic
Ocean. According to Ptolemy, the Rha is a tributary of an in

terior sea, formed from the confluence of two great rivers, the
sources of which are separated by twenty degrees of longitude ;

but
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it is scarcely possible to judge from his statements how far the

Slavonians had by that time succeeded in penetrating into the

basin of the Volga. The Arabian geographers also throw but little

light on the condition of the Volga (which they knew under the

names of Itil, Etil, or Atel) during the great migrations of the

3d century, or subsequently under the invasion of the Huns, the

growth of the great Khazar empire in the southern steppes, and
of that of Bulgaria on the middle Volga. But we know that in

the 9th century the Volga basin was occupied by Finnish stems

in the north, and by Khazars and various Turkish stems in the

south. The Slavonians, driven perhaps to the west, had only the

Volkhoff and the Dnieper, while the Mohammedan Bulgarian

empire, at the confluence of the Volga with the Kama, was so

strong that for some time it was an open question whether Islam

or Christianity was to gain the upper hand among the Slavonian

idolaters. But, while the Russians were driven from the Black Sea

by the Khazars, and later on by a tide of Ugrian migration from
the north-east to the south-west (see p. 5 supra), a stream of

Slavonians slowly moved towards the north-east, down the Oka,
into the borderland between the Finnish and Turkish stems.

After two centuries of struggle the Russians succeeded in coloniz

ing the fertile valleys of the Oka basin ;
in the 12th century they

built a series of fortified towns on the Oka and Klyazma, and

finally they reached the mouth of the Oka, there founding (in

1222) a new Novgorod the Novgorod of the Lowlands, now
Nijni-Novgorod. The great lacustrine depression of the middle

Volga was thus reached. Under the protection of the forts in the

north-east, of the forests of Ryazan in the south, and of the

marshes of Novgorod and Tver in the north, the Great-Russian

nationality freely developed in the fertile valleys of the Oka,

absorbing the feeble Finnish tribes which formerly peopled them
;

and when the Tartar-Mongolian invasion came it encountered in

the Oka basin a dense agricultural population with many fortified

and wealthy towns, a population which the Mongols found they
could conquer, indeed, but were unable to drive before them as

they had done with so many of the Turkish stems. This invasion

only checked but did not stop the further advance of the Russians
down the Volga ; nay, it partly facilitated it, because it weakened
the Bulgarian empire, and, by keeping up on the lower Volga a

continual flow and ebb of nomads, prevented the development
there of any settled population which might ultimately have op
posed the further advance of the Russians towards the Caspian.
Two centuries elapsed before the Russians covered the 300 miles

which separate the months of the Oka and the Kama, and took

possession of Kazan. But in the meantime a flow of Novgorodian
colonization had moved eastward, in the upper portions of the left-

bank tributaries of the Volga, and had reached the Urals, thus

opening the way to Siberia.

With the capture of Kazan the Russians found the lower Volga
open to their boats, and eight years afterwards they were already
masters of the mouth of the river at Astrakhan. The Tartars and
Turks of the steppes between the Dnieper and the Volga were thus

encircled; the Little Russians endeavoured to take possession of

the lower Dnieper, and the Great Russians already had a firm foot

ing on the lower Volga. The possession of the latter opened a free

passage to the Don, up the little river Kamyshinka (now dried up
but then navigable), which gave easy means of crossing the narrow
isthmus between the Don and the Volga. Tims the lower Don
was colonized. But two centuries more elapsed before the Russians

opened for themselves a free passage to the Black Sea and became
masters of the Sea of Azoff and the Crimea

;
the Volga, however,

was their route. During these two centuries they fortified the

lower river, settled it, and penetrated also farther eastward into

the steppes, towards the upper Ural and thence to the upper parts
of the Tobol and the other great Siberian rivers. They penetrated
also into the northern parts of the Caucasus isthmus, while another

stream of armed colonization moved up the Kama and its numerous
tributaries

; finding the sources of these close to those of the Ob
and Tobol, they crossed the low watersheds of the Urals and spread
over northern Siberia, always following the river courses and tak

ing advantage of the portages for penetrating from one basin into

the next. The entire growth of Russia towards the east went on
from the Volga and its tributaries, and the long line of water com
munication (nearly 1000 miles) which flows from the upper Kama
(60 N. lat. ) to Astrakhan (46 4 ), between Europe and Asia, and
extends as far south as Astrabad on the Caspian (36 51 N. lat.),

became the basis for all further advance of Russia into Asia.

Bibliography. Semenoff s Geographical and Statistical Dictionary, 5 vols. ,

18G:j-188&quot;&amp;gt;, contains a full bibliography of tlie Volga and tributaries up to

date. See also Bacr s Kaspische. Studien, 18:)7 fq.; Ilaxtlmusen s Slut/ien ulicr

Jltis.tland; IJacr and Helmersen s IMtrugf.; Rpiski nasdenmikh iiiyest of Volga
provinces; V. Ragozin s Volga, 3 vols., 1880-81, with atlas (Russian); N. Bogo-
luboff, The Volga from Tver to Astrakhan (Russian), 1876; S. Monastyrskiy,
Illustrated Handbook of the Volga (Russian), Kazan, 1884

; Nijcgorodskiti Sbornik

(Russian); Reclus s Geographic Unicerselle, vol. v.
; Rosknschny, Die Wolga vnd

ihre Zujliisse, Lcipsic, 1887, vol. i. (history, ethnography, hydrography, and

biography, with rich bibliographical information); N. Boguslavskly, The Volga
as a Means of Communication (Russian), 1887, with detailed profile and maps ;

M. BoRdanoff, Birds and Mammals of the Black-Earth Region of the. Volga,
1869; Id., &quot;Fauna of Volga,&quot; in Mem. Kazan Natur., 1872; Peretyatkovitch,

Volga Region in the lath and IGt/t Centuries, 1877; Klopoff, Results of Explora
tion of Volga Corn Trade, 1887. For geology, sec the publications of the Geological
Committee and Mineral Society (maps of VarosTavl and lower Volga), and Memoirs
of Astrakhan Statistical Committee for fishing. (P. A. K.)

VOLHYNIA, a government of south-western Russia,

bounded by the Polish provinces of Lublin and Siedlce

on the W., Grodno and Minsk on the N., Kieff on

the E., and Podolia and Galicia (Austria) on the S.,

has an area of 27,731 square miles. A broad and flat

spur of the Carpathians the Avratynsk plateau which

enters from the west and spreads eastward towards the

Dnieper, occupies its southern portion, reaching a

maximum elevation of 1200 feet; another branch of the

Carpathians in the west of the government ranges
between 700 and 900 feet at its highest points. Both

are deeply grooved in some places, and the crags give a

hilly aspect to the districts where they occur. The
remainder of the government, which is quite flat, with

an imperceptible slope towards the marshes of Pinsk, is

known as the Polyesie (see MINSK). It is covered by

impassable marshes (sometimes as much as 400 square
miles in extent), sparsely interspersed with forests and

traversed by languid streams, with low, almost inaccessible

banks, here and there diversified by sandy dunes. The

drainage of the Polyesie is, however, being vigorously
carried on, and large tracts of meadow land have already
been reclaimed by extensive operations recently undertaken

by Government. Among the marshes are many small

lakes. Volhynia is copiously watered by a number of com

paratively unimportant rivers which rise in the Avratynsk
Hills and flow northwards towards the Dnieper; the

Pripet with the Turia, the Styr, the Goryii, the Slutch,

and other smaller tributaries of the Dnieper are navigable

by small boats, and considerable quantities of timber and

firewood are floated. By the western Bug, which separates

Volhynia from Poland, timber is floated and corn and

various goods shipped to Prussia.

The geological formation of Volhynia is very simple. The

Avratynsk Hills, consisting of granite and various crystalline rocks,

are covered with the Chalk, above which in turn are Tertiary sand

stones, sands, and clays containing lignite. The whole is covered

by Glacial deposits and Lacustrine clays, reaching a great thickness

in the north. Kaolin, pottery clay, and iron ore are the chief

mineral products ;
amber also is occasionally found in the Tertiary

sands. The climate of Volhynia, notwithstanding the influence of

its marshes, is much milder than that of central Russia within the

same latitudes. The vegetation on the southern slopes of the

Avratynsk Hills begins to show something of a West-European
character

; oaks, maples, and limes prevail, while on the northern

slope there are immense forests of Scotch fir. The forests cover

more than one-third of the entire area, and it is reckoned that

2,500,000 acres yield timber for building purposes.
The population of Volhynia in 1881 was 2,096,475, of whom

nearly four-fifths were Little Russians (from 70 to 91 per cent, in

various districts); there were 30,000 White Russians and some

10,000 Great Russians. Next in importance to the Russians come

the Jews, who numbered about 12 per cent, of the population.

The Poles are variously estimated at from 120,000 to 170,000, but

are certainly under 7 per cent, of the total population. The

Germans number about 30,000. Agriculture cannot be said to

flourish except on the Avratynsk plateau and its slopes, but is still

the chief occupation, and more than one-third of the area is under

crops. The fertile soil of the south produces a surplusage of corn,

which is either used in distilleries or exported ;
the average crops

from 1883 to 1885 were 1,606,000 quarters of rye, 550,000 of wheat,

1,145,000 of oats, 394,000 of barley, and 1,032,000 of potatoes.

}lay is exported, but cattle-breeding has boon almost stationary

since 1850. In 1883 there were 506,500 horses, 6-55,050 cattle,

and 571,500 sheep. Wool is exported. Beet is largely grown for

sugar (38,000 acres, producing 4,800,000 cwts., having been under

this crop in 1885). The culture of tobacco is rapidly extending

(7000 tobacco plantations yielding about 8000 cwts. of tobacco in

1885). In the Polyesie the principal occupations are connected

with the export of timber and firewood, the preparation of pitch,

tar, potash, and various wooden wares, and boat-building. The
wild boar, bear, fox, and hare are hunted.

The manufactures in 1884 yielded 18,884,000 roubles, as against

only 2,856,000 in 1860. The goods principally produced are sugar,

spirits, woollen cloth, paper, china, and metal wares. Wool, corn,

XXIV. 36
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hides, and tallow are partly manufactured within the government,
and partly exported to Riga and Poland. Volhynia is traversed

by a raihvay from Kieff via Berditcheff to Brest-Litovsk, with
branches to Lublin and to Lemberg. The traffic by this line is

considerable, and the Radziviloff custom-house, on the Austrian

frontier, is one of the most important in Russia.

Yolhyuia is divided into twelve districts, the chief towns of
which are ZHITOMIR (q.v.\ which had 54,830 inhabitants in 1884,
Dubno(7255), Kovel (13,980), Kremenets (10,560), Lutsk (13,770),

Novgrad Volhynskiy (13,590), Ostrog (16,520), Ovrutch (6480),
Radziviloff (7350), Rovno (7300), Staro-Konstantinoff (17,980),
and Zasiavl (10,120).

Volhynia has been inhabited by Slavonians from a remote

antiquity. In Nestor s Annals its people are mentioned under the
name of Dulebs, and later in the 12th century they were known as

Velhynians and Buzhans (dwellers on the Bug). From the 9th

century the towns of Volhynia Vladimir, Ovrutch, Lutsk, and
Dubno were ruled by descendants of Rank, and the land of

Volhynia remained independent until the 14th century, when it

fell under Lithuania. In 1659 it was annexed to Poland, and
so remained until 1795, when it was taken possession of by
Russia.

VOLNEY, COXSTANTIN FRANCOIS CHASSEBCEUF, COMTE
DE (1757-1820), was born at Craon, on February 3, 1757,
of a good but not noble family, and educated first at the

neighbouring provincial towns of Ancenis and Angers, then
at Paris. According to the common and curious habit of

the time and country he was at first surnamed Boisgirais,
but afterwards assumed the name of Volney. When he
was about four and twenty he acquired some reputation

by an essay on the chronology of Herodotus, and was
introduced into literary and philosophical society. He
then did what was at the time not common, common as it

has become since. Having inherited a sum of money, he
visited the East and spent some four years in Egypt and

Syria, writing the history of his travels when he returned,
and publishing it in 1787. He had not merely travelled

but had learnt Arabic, and had studied the politics as well

as the topography of the countries he visited. Of the

former study he gave evidence the year before the Revolu
tion by some Considerations on the war between Russia
and Turkey. He was a member both of the States-

General and of the Constituante, and distinguished himself
as an ardent reformer. In 1791 appeared the book Les

Humes, by which he is known to a great many people who
have never read it. It is a kind of essay on the philosophy
of history written from the philosophe point of view,
and of course containing some direct and much oblique
manifestation of phUosophe antipathy to religion. It

is probable, however, that those who, after the lapse of

a century, read it under the impression of the strong
denunciations of it by some orthodox writers of its own
and immediately succeeding times will be not a little

surprised. The book, of which the full title is Les Ruines,
ou Meditation sur les Revolutions dcs Empires, purports to

contain the discourses of a traveller among the ruins of

Palmyra with a very 18th-century genius. Volney was a

good deal more than a mere author. He tried to put his

politico-economic theories into practice in Corsica, where
in 1792 he bought an estate and made an attempt to

cultivate colonial produce. He was thrown into prison

during the Jacobin triumph, but escaped the guillotine.
He was some time professor of history at the newly-founded
Ecole Normale, lectured there, and published his lectures.

Then he undertook a journey to the United States, the
result of which took form in a book (chiefly geographical)
published in 1803. Next year he republished and much
enlarged his early essay on Herodotus. He was not a

partisan of Napoleon, but, being a moderate man, a savant,
and a Liberal, was impressed into service by the emperor,
who made him a count and put him into the senate, of

which he was one of the least servile members. The
restoration in the same way recruited him against his will,
and he became a peer of France. He was a member of

the Institute and latterly of the Academy proper, and,
besides his historical, political, and (as the 18th century
understood philosophy) philosophical studies, was a philo

logist of some power. He died at Paris on April 25,

1820, and his complete works appeared soon afterwards
in 8 volumes.

Volney has been called the last of the philosophes, and so, if date
and eminence together be considered, he was. It may, as in many
such cases, be doubted whether his identification with a powerful
but one-sided movement was more of service than of disservice to
him. No doubt it stimulated his work, but it also cramped and
distorted it, the curious and not wholly intelligible attitude of the
whole school towards Christianity showing itself distinctly in him
as a prejudicing and narrowing force. He was, however, an accurate

observer, a thinker of acutencss and originality if not of great
width or depth, and master of his pen in no ordinary degree. His
style suffers from the general defects of 18th-century French prose,
in being thin, colourless, and devoid of flavour despite its clearness
and brilliancy. But it serves him as a most excellent vehicle
both of description and of argument.

VOLO, a town and seaport of Greece, on the east coast
of Thessaly, at the head of the gulf to which it gives its

name. Volo lies just below the mouth of the little river

Orchestus, near the west foot of Mount Pelion, on the
southern verge of an undulating and extremely fertile

plain, which stretches thence northwards beyond Larissa,
and which is skirted on the east by the chain above which
tower Pelion, Ossa, and Olympus. The town, which has a
mixed population (1884) of 4000, comprises three distinct

quarters : the kastro, enclosed by walls and inhabited

chiefly by Turks
;
the scala, or port, centre of the trade

and shipping ;
and the squalid Graeco-Jewish suburb, which

stretches from near the kastro to the coast. Volo, which
is regularly visited by the Austrian, French, and Greek
steamers plying weekly between the Piraeus and Constanti

nople, is the only outlet for the produce of northern Greece.

The exports (tobacco, hides and skins, fruits, olive oil, raw
silk and cocoons, &c.) were valued in 1886 at 31,000,
while the imports (cereals, cotton goods, petroleum, sugar,

hardware, &amp;lt;tc.)
amounted to 259,000.

The castle of Volo stands on or close to the site of Pagasae, whence
the gulf took the name of Sinus Pagasteus or Pagasicus, and which
was one of the oldest places of which mention occurs in thu

legendary history of Greece. From this port the Argonautic expedi
tion was said to have sailed, and it was already a nourishing place
under the tyrant Jason, who from the neighbouring Phenu ruled
over all Thessaly. Two miles farther south stand the ruins of

Demetrias, founded (290 B.C.) by Demetrius Poliorcetes, and for

some time a favourite residence of the Macedonian kings. On the

opposite side of the little inlet at the head of the gulf rises the hill

of Episcopi, on which stood the ancient city of lolcus. Here Dr
Lolling discovered in 18S3 some underground sepulchral chambers

resembling those of Myeeiise and Orchomenus.

VOLOGDA, a government of north-eastern Russia,

having Archangel on the N., Tobolsk on the E., Perm,
Vyatka, Kostroma, and Yaroslavl on the S., Novgorod and
Olonetz on the W. This immense government, which

comprises an area of 155,500 square miles, stretches in a

north-easterly direction for 800 miles, from Novgorod to

the Urals, including the broad depression drained by the

Sukhona from the S.W. and the Vytchegda from the N.E.,
head-waters of the Dwina. From the basin of the Volga
it is separated by a flat, swampy, and wooded swelling,
where the heads of tributaries belonging to both Arctic

and Caspian drainage-areas are closely intermingled. The
eastern boundary of Vologda follows the main water-

parting of the Urals, which has but few points over 3000
feet

;
wide parmas, or woody plateaus, fill up the space

between the main Urals and the southern spars of the

Timansk Mountains, in the upper basin of the Petchora,
and it is above the parmas especially over those which
are nearest to the Urals proper that the highest summits
of the Urals rise in the form of dome-shaped mountains

(Tellposs, 5540 feet above sea-level
; Hoste-piiir, 4955 feet

;



V L V L 283

Idjed-kashem, 4225 feet). The Timansk Mountains are a

swampy plateau, where the rivers flowing either to the

Dwina or to the Petchora take their rise in common
marshes

;
so that on the Mylva portage boats have

to be dragged only a distance of three miles through

marshy forests to be transported from one system to the

other.

Permian sandstones and cupriferous slates cover most of the

territory ; only a few patches of Jurassic clays overlie them ;
while in

the east, in the \ji-&\ parmas, coal-bearing Carboniferous, Devonian,
and Silurian slates and limestones appear, covering the crystalline
slates of the main ridge. Vast layers of boulder clay and Lacus
trine deposits cover the whole. Rock-salt and salt springs, iron ore,

millstones, and grindstones are the chief mineral products ;
but

mining is in its infancj
7
.

Vologda is profusely watered; as many as 4800 rivers and streams

have been counted on its maps. The Sukhona, which rises in the

south-west and flows north-east past Vologda, Totma, and Velikiy

Ustyug, is navigable for 375 miles. After its junction with the

Yug (390 miles long), which comes from the south, it becomes the

Dwina, which flows north-west, and receives the Vytchegda, another

great river, 740 miles long and navigable for 570 miles, which, how
ever, waters a nearly uninhabited region. The Luza, a tributary
of the Yug, is also navigated for more than 250 miles. The
Petchora, which flows through eastern Vologda, is an artery for

the export of corn and the import of fish in the Petchora region,
otherwise difficult of access. The Pinega, the Mezeii, and the Vaga,
all belonging to the Arctic basin, rise in northern Vologda. In

the south-west the Sukhona is connected by means of Lake Kuben-

skoye and the canal of Alexander of Wurtemberg with the upper
Volga. Numberless smaller lakes occur, and marshes cover a con
siderable part of the surface.

The climate is severe, the average yearly temperature being
36 F. at Vologda (Jan., 107 ; July, 63 5) and 32

3

5 at Ust-

Sysolsk (Jan., 4
V

8
; July, 617).

The flora and the physical aspects present a great variety of

characters as the traveller moves north-cast down the Sukhona and

up the Vytchegda, towards the pannas of the Petchora. In the

south-west the forests are cleared, and the dry slopes of the hills

are covered with fields and meadows ; the population is relatively

dense, and nearly one-quarter of the area is under crops. There is

a surplus of grain, which is used for distilleries
;
and apples are

extensively cultivated. The flora is middle-Russian. Farther to the
north-east the climate grows more severe

;
but still, until the Dwina

is reached, corn succeeds well, and there is no lack of excellent

meadows 011 the river-terraces. Flax is cultivated for export ;
but

only 4 per cent, of the area is tilled, the remainder being covered
with thick fir forests, with occasional woods of deciduous trees

(birch, aspen, elder). At about the 46th degree of east longitude
the larch appears and soon supersedes the fir. Several plants
unknown in western Russia make their appearance (Silcne tartarica,

Anthylluswtlneraria, Euphorbia palustris, Filayo arvensis, Lycopo-
diuin complanatum, Sanguisorba ojficinalis). The Veratrum is

especially characteristic : it sometimes encroaches on the meadows
to such an extent as to compel their abandonment. The region of

the upper Mezeii (the Udora) again has a distinctive character.

The winter is so protracted, and the snowfall so copious, that the

/yrians are sometimes compelled to clear away the snow from their

barley-fields. But the summer is so hot (a mean of 54 for the
three summer months) that barley ripens within forty days after

being sown. The Timansk plateaus are a marked boundary for the

middle-Russian flora. Those to the east of them are uninhabitable
;

even on the banks of the rivers the climate is so severe, especially
on account of the icy northern winds, that rye and barley are

mostly grown only in orchards. The whole is covered with quite

impenetrable forests, growing on a soil permeated with water.

Mosquitoes swarm in the forusts; birds are rare. The Siberian
cedar begins, anil the lime-tree disappears. Fir, cedar, pine,
and larch chiefly compose the forests, with birch and aspen on
their outskirts. Hunting is the chief occupation of the Zyrian
inhabitants.

The population (1,172, 250 in 1883 as against 960,850 in 1861),
consists chiefly of Great Russians (88 per cent.), and Zyriaus (12

per cent.
; only 7 per cent, according to Rittich). The Zyrians

a Finnish stem akin to the Permians constitute the bulk of the

population on the Ural slopes. They formerly inhabited the Kama
and Vyatka basins, and call themselves Komi-yurt, or Komi-yas, and
in the 14th century the Russians hardly distinguished them from
the Permians

;
but they were compelled to migrate northwards into

the basins of the Dwina and Petchora, and even across the Urals,

by the religious fanaticism of the earlier Christian missionaries.
A portion of them now live in Archangel (about 15,000), and their

aggregate numbers are estimated at from 100,000 to 120,000, but the

figures are very uncertain, as they are often hardly distinguishable
from the Russians, whose religion and habits they have assumed.

They differ widely from the western Finns in having dark eyes and

hair; their honesty is proverbial, as also is their industry. They
grow corn amidst the forests, after having patiently cleared them,
and rear cattle, but are pre-eminently hunters. Their &quot;artels,&quot;

guided by a primitive compass, penetrate hundreds of miles into

the virgin forests, and bring in vast quantities of squirrel furs and
feathered game ; they fell timber for export, and gather cedar-nuts,
but in doing so are rapidly destroying the cedar-tree.

The chief occupation of the Russians is agriculture, and the

average crops of 1883 to 1885 were rye, 785,000 quarters ; barley,
926,000 ; oats, 925,000 ; other grains, 197,000 ;

and potatoes,
107,000 quarters. In 1883 they had 229,500 horses, 520,200 cattle,
and 392,900 sheep. They also fell timber, prepare tar, pitch, and

potash, and manufacture wooden utensils. In the south-west they
pursue a variety of domestic trades (spinning, weaving, sewing of

plain cloth, c.). The manufacturing industry is represented by
a few ironworks, distilleries, paper-mills, and a variety of small
manufactures ; their aggregate production was only 274,500 in

1884. Salt was raised in 1881-84 to the average amount of 65,000
cwts. Flax, linen cloth, linseed, butter, tar, pitch, timber, and
furs are the main items of export, the chief centres for trade being
Vologda, Verkhovajsk, and Ustyug.
Vologda is divided into ten districts, the chief towns (with

populations in 1881) being VOLOGDA (17,025), Gryazovets (2225),

Kadnikoff(1520), Nikolsk (1880), Solvytchegodsk (1320), Totma
(3380), Ustyug Vel ;

kiy (7980), Ust-Sysolsk (4100), Velsk (1410),
and Yarensk (1250). (P. A. K.)

VOLOGDA, capital of the above government, is situated

in its south-western corner, 302 miles to the north-east of

Moscow, with which it is connected by rail via Yarostavl.

It is an old town, having many relics of the past in its

churches, including one which dates from the 12th cen

tury, and the cathedral founded in 1565. The educa

tional institutions are in a better state than in many
other provincial towns. Vologda, though a place of only

17,025 inhabitants in 1881, is a considerable commercial

centre, flax, linseed, oats, hemp, butter, and eggs being

bought to a large amount in the neighbouring districts

and in Vyatka, and exported both to St Petersburg and

Archangel.

Vologda existed as a place of commerce as early as the 12th cen

tury. It was a colony of Novgorod, and, owing to its advantageous
position and the enterprise of the Novgorod merchants, it grew to

be a populous city. It carried on a brisk trade in flax, tallow, and

furs, which were sent in from Ustyug Velikiy, another important
colony of Novgorod; while the Byelo-ozero merchants brought to

Vologda and Ustyug corn, leather, and various manufactured goods
to be bartered against furs, or to be shipped to Klohnogory, at the

mouth of the Dwiua. In 1273 it was plundered by the prince of

Tver in alliance with the Tartars, but soon recovered. Moscow dis

puted its possession with Novgorod until the 15th century; the

Moscow princes intrigued to find support amidst the poorer inhabi

tants against the richer Novgorod merchants, and four succes

sive times Vologda had to fight against its metropolis. It was

definitely annexed to Moscow in 1447. When Archangel was

founded, and opened for foreign trade in 1553, Vologda became the

chief depot for goods exported through that channel. They were

brought on sledges from Moscow, Yaroslavl, and Kostroma
;
and

special yams, or post stations, were maintained to connect Vologda
with Moscow. Many foreigners lived at A^ologda ; Fletcher, the

British envoy, stayed there, and the first Russian envoy to Britain

came originally from Vologda. Polish bauds plundered it in 1613,
and the plague of 1648 devastated it; but it maintained its com
mercial importance until the foundation of St Petersburg, when
Russian foreign trade took another channel.

VOLSCI. See ITALY, vol. xiii. p. 445, and HOME, vol.

xx. p. 739-741.

VOLSK, or VOLJSK, a district town of Russia, in the

government of Saratoff, and 90 miles to the north-east of

that town, on the right bank of the Volga, was a century

ago but a small village (Matykovo) ; recently, however

it has grown to be one of the important towns on the

lower Volga, and its population has rapidly increased from

23,500 in 18GO to 36,315 in 1885. It is built in a

narrow valley between chalk cliffs, and has a large
cathedral and a market

;
it is surrounded by gardens,

the produce of which is exported to Nijni-Novgorod

gardening being also a distinctive feature of the wealthy
aud populous neighbouring villages.
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VOLTA, ALESSANDEO (1745-1827), was born at Como

on February 18, 1745. In 1774 he was appointed pro
fessor of physics in the gymnasium of Como, and in 1777
he left his native town for the first time to travel through

Switzerland, where he formed an intimate friendship with

De Saussure. In 1779 a chair of physics was founded in

Pavia, and Volta was chosen to occupy it. In 1782 he

undertook a journey through France, Germany, Holland,
and England, and became acquainted with nearly all the

scientific celebrities of that day. In 1791 he received the

Copley medal of the Royal Society. In 1801 Napoleon
called him to Paris, to show his experiments on contact

electricity, and a medal was struck in his honour. He
was made a senator of the kingdom of Lombardy. In

1815 the emperor of Austria made him director of the

philosophical faculty of Padua. In 1819 he retired, and
settled down again in his native town. He died on March

5, 1827.

The first published paper of Yolta (De Vi Attractiva Ignis

Elcctrici) dates from 1 769 ;
it contains no new facts, but deserves

our attention as showing us the knowledge with which Volta set

cut on his journey of discoveries, and the theoretical speculations
which seem to have given him the first impulse to experimental
work. Franklin, who was then justly considered the great authority
on these matters, had endeavoured to explain electrical phenomena
by the mutual repulsion of the particles of an electrical substance
and the attraction between that electrical substance and ordinary
matter. Volta tried to simplify the theory by assuming an action

only -between the electrical substance and matter, and he tells us

that he explained his views in a letter to the Abbe Nollet when
he was nineteen years old. The way in which he endeavoured to

account for the phenomena of attraction and repulsion and the

phenomena of the Leyden jar have no interest for us to-day, but that

part of his paper in which he showed the application of his theory
to the generation of electricity is of historical importance, for in it

we can trace the germ of many future discoveries. He imagines
all bodies in the natural state to contain electricity in such propor
tion that they are in electrical equilibrium. Ho believes that his

experimental results obtained by rubbing metals with each other
-show this. Hut when bodies are brought into close contact, as, for

instance, in friction, adopting the views of Boscovich, according to

which attraction and repulsion alternate at small distances, he con
siders that the attractions of electricity and matter may alter and a
new electrical equilibrium will establish itself. He asks the question
whether during the progress of chemical action, such as solution,
mixture of fluids, combustion, in which the particles of matter

change their position, there is no disturbance of electrical equi
librium. He expresses his conviction that this is the case, and

explains the experimental difficulties which prevent a proof, but

expresses a hope that he will succeed in obtaining signs of
electrical action during chemical operations. He shows how
atmospheric electricity might bo accounted for in accordance with
these views.

The principal point of interest in his second paper (Novus ac

Simplicissimus Elcctricorum Tentaminum Apparatus) is the attempt
to explain electrical insulation by a repulsion between the insulating
matter and electricity. The influence of Boscovich in this attempt
to explain everything by forces and centres of force is here apparent.
Theory thus seems to have given Volta the first impulse to his

electrical inquiries; but as he went on with his experimental work
the firm establishment of facts took the first place in his mind, and
after the first two papers we find hardly anything speculative iu
his writings.
On June 10, 1775, Volta announced the construction of the

electrophorus in a letter to Priestley, asking him, as the historian
of electricity, how far the discovery was new. The remainder of
the year seems to have been taken up with improvements in the
mechanical construction of the apparatus. A letter to De Saussure
in 1778 treats of the electrostatic capacity of conductors. Although
we now know that Cavendish had treated the same subject in a

much more complete way, the researches of Cavendish have only
recently been published, and Volta s experiments are a great advance
on anything that had been published at the time. The construc
tion of the condenser, and its applications to the study of electrical

phenomena, were first published in the Philosophical Transactions

(1782). By means of the delicate apparatus at his disposal he re

turned to the ideas announced in his first paper, and tried to discover

signs of electricity during the processes of evaporation and ebulli

tion, and during changes of temperature ;
after repeated failure he

at last believed himself to have succeeded in obtaining electrical
effects during the evaporation of water. The first successful experi
ments were made in Paris in the presence of Lavoisier and Laplace.

We know now that evaporation by itself does not cause a difference

in electric potential, and that Volta s effect was due to friction of

the vapour generated against the sides of the vessel
;
but this has

only been established quite recently.
The results on electrical effects due to evaporation led Volta to

the closer investigation of the phenomena of atmospheric electricity,
a subject which seems always to have had a special attraction for

him. Between 1788 and 1790 he wrote nine letters on Meteorologia
Elcttrica addressed to Lichtenbcrg. The first two letters treat of

electrical measurements. For the pith ball electroscope he substi

tutes the straw electrometer, in which the angle of divergence of two
electrified straws is measured. Different electrometers of various

sensitiveness are carefully graduated and compared with each other.

Nor is this all : Volta has never as yet received the credit of having
constructed the first absolute electrometer, and for having compared
his other instruments with it, so that it would be possible now to

refer all his measurements to absolute units. His electrometer

consisted of a balance, one pane of which was a flat round disk.

Below this disk was placed a larger parallel plate, conducted away to

earth, and stops were arranged so that the disk could not approach
the plate nearer than 2 inches. In the unclectrified state the
balance was in a state of equilibrium. When the disk is electrified

it is attracted towards the plate but kept at its proper distance by
the stops ; weights are then added in the other plate of the balance
until the disk is torn away from the stops.
The remaining letters addressed to Lichtenberg contain obser

vations on atmospheric electricity and on the action of points
and flames in discharging electricity. The reader cannot help
feeling how very little more we now know about these matters
than Volta did.

It was probably in 1790 that Galvani first made the observa
tions which have rendered him celebrated. He was struck by the
muscular contractions of a frog which had recently been killed and

skinned, and was lying on a table near an electrical machine, which
was accidentally set to work. In order to see whether he could
obtain similar contraction from atmospheric electricity, he sus

pended the thigh of a frog by means of a hook from an iron railing,
and found the contraction whenever the muscle touched the railing.
He tried to account for the observation by assuming that the nerves
and muscles of the animal body formed a kind of Leyden jar, which
was discharged whenever an external circuit brought them into

electrical contact. Volta at first agreed to this explanation, but his

own experiments soon led him to change his opinion. It is very
instructive to read the various letters and essays in which Voltn
describes his observations and his reasoning which gradually led

him up to the construction of the electrical pile. His whole ex

perimental training as well as the speculations of his early youth
seemed to force him on in the right path, and in this work, as indeed
in his whole career, none of the discoveries seems due to chance.
The muscle of the frog soon appeared to him to be nothing but a

very delicate electrometer, and lie made use of it as such. The
conductors lie divided into two classes. Conductors of the first

kind, to whicli carbon and the metals belong, he showed to become
electrified by contact, but in such a way that equilibrium is estab

lished in each circuit, so that no current of electricity can be

produced by any arrangement containing conductors of this class

only. Conductors of the second kind are what we should now call

electrolytes. An electric current is produced whenever a circuit is

arranged between two conductors of the first kind and one of the
second kind. It is impossible here to enter into the history of this

now celebrated contact theory, but, although opinions may difi er

on the interpretation of some of the experiments, there is not much
in Volta s writings on this subject which could be called incorrect

even at the present day. Volta s electric pile, was first described in

a letter to Sir J. Banks, then president of the Royal Scciety. The
letter is dated March 20, 1800, and it was read before the Society
on June 26 of the same year. The pile consisted of a number of

disks of tin and an equal number of disks of silver or copper. The
zinc and tin plates are in contact, and each pair is separated by
some porous matter which is kept moist. He describes a number
of experimental results obtained with this pile, and finally shows
that all the effects produced are the same as those which can be
obtained from electrical machines, and that therefore &quot;galvanism

&quot;

and
&quot;electricity&quot; are identical. Volta lived to see the remarkable

development of his science at the hands of Sir Humphry Davy,
Oersted, and Ampere, but he was no mathematician, and the

subject grew beyond his powers. Ho recognized this with that
frank honesty which is apparent in all his writings, and during the
last twenty-live years of his life he published nothing on electrical

subjects.
A complete history of Volta s writings ought to take in much

which must be omitted here. His investigations on gas analysis,
and his very interesting paper on the expansion of gases by heat,

deserve, however, to be mentioned. He showed the causes which
had led different experimenters to such inconsistent results, and
established independently what is now known as the law of

Charles. (A. S.*)
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VOLTAIRE, FRANCOIS MARIE AROUET DE (1694-1778),
whose real name was FRANCOIS MARIE AROUET simply,
was born on the 21st of November 1694 at Paris, and was

baptized the next day. His father was Francois Arouet,
a notary ;

his mother was Marie Marguerite Daumart

(sometimes, but less correctly, spelt D Aumard, apparently
because her family was noble). Both father arid mother

were of Poitevin extraction, but the Arouets had been for

two generations established in Paris, the grandfather being
a prosperous tradesman, and the father, as has been said, a

still more prosperous notary. The Arouet family are heard

of in Poitou as far back as the early 16th century, and

appear to have always belonged to the yeoman-tradesman
class. Their special home was the town of St Loup.
Voltaire was the fifth child of his parents twin boys (of

whom one survived), a girl, Marguerite Catherine, and
another boy who died young, having preceded him. Not

very much is known of the mother, who died when Voltaire

himself was but seven years old. She seems, however, to have

had delicate health, and she pretty certainly was the chief

cause of Voltaire s early introduction to good society, the

Abbe de Chateauneuf (his sponsor in more ways than one)

having been her friend. The father appears to have been

somewhat peremptory in temper, but neither inhospitable
nor tyrannical. Marguerite Arouet, of whom her younger
brother was very fond, married early ;

the elder brother

Armand was a strong Jansenist, and there never was any
kind of sympathy between him and Francois.

Voltaire appears to have received no very regular
education till he was ten years old

;
but the Abbe de

Chateauneuf instructed him pretty early in belles lettres

and deism, and he showed when quite a child the unsur

passed faculty for facile verse-making which always distin

guished him, and to which the literary tastes and models

of the time lent themselves with especial readiness. But
at the age just mentioned he was sent to the College
Louis-le Grand, which was under the management of the

Jesuits. This was in 1704. He remained there till 1711.

It was his whim, as part of his general liberalism, to

depreciate the education he received
;
but it seems to have

been a very sound and good education, which beyond all

doubt formed the basis of his extraordinarily wide, though
never extraordinarily accurate, collection of knowledge
subsequently, and (a more important thing still) disciplined
and exercised his literary faculty and judgment. Nor can

there be much doubt that the great attention bestowed
on acting the Jesuits kept up the Renaissance practice
of turning schools into theatres for the performance of

plays both in Latin and in the vernacular had much to

do with Voltaire s lifelong devotion to the stage. It must
have been in his very earliest school years that the cele

brated presentation of him by his godfather to Ninon de

Lenclos took place, for Ninon died in 1705. She left

him two thousand livres
&quot;

to buy books with.&quot; Voltaire s

school experience appears to have been much more like

that of English schoolboys than like the dreary imprison
ment of which in later days Frenchmen have generally

complained. He worked fairly, played fairly, lived com

fortably, made good and lasting friends. Some curious

traits are recorded of this life one being that in the

terrible famine year of Malplaquet a hundred francs a year
were added to the usual boarding expenses, and yet the

boys had to eat pain bis.

His troubles began when, in August 1711, at the age of

17, he came home, and the usual battle began between
a son who desired no profession but literature and a father

who, in those days not quite unreasonably, refused to con
sider literature a profession at all. For a time Voltaire

submitted, and read law at least nominally, doing quite
other things besides or instead of that study. The Abbe

d^ Chateauneuf died before his godson left school, but he

had already introduced him to the famous coterie of the

Temple, of which the grand prior Vendome was the head,
and the poets Chaulieu and La Fare the chief literary

stars, and which chiefly existed for purposes of sometimes

elegant and sometimes by no means elegant dissipation.
It does not appear that Voltaire got into any great scrapes,
and the anecdotes recorded of this wild oats time of his

are harmless enough. But his father naturally prognosti
cated little good to him from such society, and tried to

break him off from it, by sending him first to Caen and
then in the suite of the Marquis de Chateauneuf, the

abbe s brother, to the Hague. Here, however, he got into

what, in the paternal eyes at least, was a far worse scrape
than staying out at night or wasting his substance on the

purchase of coaches and horses. He met a certain Olyrnpe

Dunoyer (&quot; Pimpette&quot;), a girl apparently of respectable
character and not bad connexions, but a Protestant,

penniless, and daughter of a literary lady whose literary

reputation was not spotless. The mother discouraged the

affair, and, though Voltaire, with an early display of his

afterwards famous cunning, tried to avail himself of the

mania for proselytizing which then distinguished France,
his father would not hear of the match, and stopped the

whole affair by procuring a lettre de cachet, which, however,
he did not use. Voltaire, who had been sent home, sub

mitted, and for a time pretended to work in a Parisian

lawyer s office. But he again manifested a faculty for get

ting into trouble, this time in the still more dangerous

way of writing libellous poems, so that his father was

glad to send him to stay for nearly a year (1714-1715)
with Louis de Caumartin, Marquis de St Ange, in the

country. Here he was still supposed to study law, but as

usual really devoted himself in part to literary essays, in

part to storing up that immense treasure of gossiping

history which was afterwards one of his most unique pos
sessions. Almost exactly at the time of the death of

Louis XIV. he returned to Paris, to fall once more into

literary and Templar society, and to make the tragedy of

CEdipe, which he had already written, privately known.

He was now introduced to a less questionable and even

more distinguished coterie than Vendome s, to the famous
&quot; court of Sceaux,&quot; the circle of the beautiful and am
bitious Duchesse du Maine. It seems, though it is not

certainly known, that Voltaire lent himself to the duchess s

frantic hatred of the regent Orleans, and helped to com

pose lampoons on that prince. At any rate, in May 1716
he was exiled, first to Tulle, then to Sully. He was
allowed to return, but again fell under suspicion of having
been concerned in the composition of two violent libels,

one in Latin and one in French, called from their first

words the Piiero Regnante and the J ai vu, was inveigled

by a spy named Beauregard into a real or burlesque con

fession, and on May 16, 1717, was arrested and sent to the

Bastille. He remained there for eleven months, recast

(Edipe, began the Henriade, and determined to alter his

name. Ever after his exit from the Bastille in April 1718

he was known as Arouet de Voltaire, or simply Voltaire,

though legally he never abandoned his patronymic. The

origin of the famous name has been much debated, and

attempts have been made to show that it actually existed

in the Daumart pedigree or in some territorial designation.

The balance of opinion has, however, always inclined to the

hypothesis of an anagram on the name &quot;Arouet le jeune,&quot;

or
&quot; Arouet 1.

j.,&quot;
u being changed to v and ./ to i according

to the ordinary rules of the game. If it be so, the much

despised art of the anagrammatist has the triumph of pro

ducing one of the dozen or score most famous names in

literary history.

A further &quot;exile&quot; at Chatenay and elsewhere succeeded
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the imprisonment, and though Voltaire was admitted to

an audience by the regent and treated graciously it is

clear that he was not trusted, and the inconveniences he

had suffered for a time induced even his incorrigibly
mischievous nature to keep quiet. OZdipe was acted at

the Theatre Francais on 18th November of the year of

release, and was very well received, a not dissimilar rivalry
between parties to that which not long before had helped
Addison s Cato assisting its success. It had a run of

forty-five nights, was acted at court, and brought the author

not a little money in profits and presents, besides a gold
medal from the regent. Voltaire seems to have begun
with these gains his long and (among authors) almost

unique series of successful financial speculations. But

adversity had by no means done with him. In the spring
of next year the production of Lagrange-Chancel s libels,

entitled the Pldlippiques, again brought suspicion on him.

He was informally exiled, and spent much time with

Marshal Villars, again increasing his store of &quot;reminis

cences.&quot; He returned to Paris in the winter, and his

second play, Artemire, was produced in February 1720. It

was a failure, and though it was recast with some success

Voltaire never published it as a whole, and used parts of it

up in other work. He again spent much of his time with

Villars, listening to the marshal s stories and making
harmless love to the duchess. In December 1721 his

father died, leaving him property (rather more than four

thousand livres a year), which was soon increased by a

pension of half the amount from the regent. In return

for this, or in hopes of more, he offered himself as a spy
or at anyrate as a secret diplomatist to Dubois. He
had, however, an awkward brush with a fellow-servant in

this honourable kind of work, for, meeting his old enemy
Beauregard in one of the minister s rooms and making an
offensive remark, he was waylaid by Beauregard some time

after in a less privileged place and soundly beaten. This

unpleasant proceeding was only a preliminary to Voltaire s

second and most important experience of &quot; Black Will with

a
cudgel,&quot;

to use Rochester s phrase as to the proper mode
of dealing with troublesome men of letters. His visiting

espionage, as unkind critics put it his secret diplomatic

mission, as he would have liked to have it put himself

began in the summer of 1722, and he set out for it en

bonne fortune, in company, that is to say, with a certain

Madame de Rupelmonde, to whom he as usual made love,

though it may perhaps be platonic love only (for Voltaire

was not fortunate in this way), taught deism, and served

as an amusing travelling companion. He stayed at Cam-

bray for some time, where European diplomatists were
still in full session, journeyed to Brussels, where he met
and quarrelled with Jean Baptiste Rousseau, went on to

the Hague, and then returned. It does not seem that he
did anything diplomatically important, but from that day
to this French Governments have had an amiable weakness
for paying the travelling expenses of men of letters who
feel inclined to see the world. The Henriade had got on

considerably during the journey, and, according to his life

long habit, the poet, with the help of his friend Thieriot

and others, had been &quot;

working the oracle
&quot;

of puffery after

a fashion not particularly creditable, but perhaps recom
mended by a knowledge of mankind. During the late

autumn and winter of 1722-23 he abode chiefly in Paris,

taking a kind of lodging in the town house of M. de

Bernieres, a nobleman of Rouen, and endeavouring to

procure a &quot;

privilege
&quot;

for his poem. In this he was dis

appointed, but he had the work printed at Rouen never

theless, and spent the summer of 1723 revising it. In

November he caught smallpox and was very seriously ill, so

that the book was not given to the world till the spring of

1724 (and then of course, as it had no privilege, appeared

privately). Almost at the same time, March 4, his third

tragedy, Mariamne, appeared, at first with great success,
but before the curtain fell complete damnation fell on it.

The regent had died shortly before, not to Voltaire s

advantage ;
for though that rather hardly treated person

had little reason to love the poet he had been a generous

patron to him. Voltaire had made, however, a useful

friend in another grand seigneur, as profligate and nearly
as intelligent, the duke of Richelieu, and with him he

passed 1724 and the next year chiefly, recasting Mariamne

(which was now successful), writing the comedy of L lndis-

cret, and courting the queen, the ministers, the favourites,
and everybody who seemed worth courting. The end of

1725 brought a disastrous close to this period of his life.

He was insulted in one way or another by the Chevalier

de Rohan, replied with his usual sharpness of tongue, and

shortly afterwards, when dining at the Hotel Sully, was
called out and bastinadoed by the chevalier s hirelings,
Rohan himself looking on. Nobody would take his part,
and at last he challenged Rohan, who accepted the chal

lenge, but on the morning appointed for the duel Voltaire

was arrested and sent for the second time to the Bastille.

This was nearly three months after the outrage. Voltaire

had been ostentatiously taking lessons in fencing mean
while, and it requires some effort to sympathize with him
in all the circumstances. He was only kept in confine

ment a fortnight, and was then packed off to England in

accordance with his own request. In the then state of

social matters in France this was probably the best end of

the matter, and nobody comes out of it so badly as the

duke of Sully, who, by the code of gentlemen of all ages,
was clearly bound to take the part of the guest who had
been trepanned from his OAVU table, and did not take it.

But here also Voltaire took the best means of putting him
self in the wrong and his enemies in the right by cutting
Maximilien de Bethune s name out of the Henriade.

No competent judges have ever mistaken the importance
of Voltaire s visit to England, and the influence it exercised

on his future career. In the first place, the ridiculous and
discreditable incident of the beating had time to blow
over

;
in the second (as a previous experience of J. B.

Rousseau s, which a good man of business like Voltaire

was not likely to forget, had shown), England was a very
favourable place for Frenchmen of note to pick up guineas ;

in the third, and most important of all, his contact with a

people then far more different in every conceivable way
from their neighbours than any two peoples of Europe are

different now, acted as a sovereign tonic and stimulant on

his intellect and literary faculty. Before the English visit

Voltaire had been an elegant trifler, an adept in the forms

of literature popular in French society, a sort of superior
Dorat or Bouffiers of earlier growth. He returned from
that visit one of the foremost literary men in Europe, with

views, if not profound or accurate, yet wide and acute

on all les grands sujets, and with a solid stock of money
to make him independent of those great men of his own

country who had taught him how dearly their patronage
was to be purchased. The visit lasted about three years,
from 1726 to 1729; and, as if to make the visitor s luck

certain, George I. died and George II. succeeded soon after

his arrival. The new king was not fond of &quot;

boetry,&quot;
but

Queen Caroline was, and the international jealousy (which,

though there was no actual war, was never stronger than

then) was pleased at the thought of welcoming a distin

guished exile from French illiberality. The Walpoles, Bubb

Dodington, Bolingbroke especially, Sir Everard Falkener,
a merchant and a diplomatist, Young, Congreve, Sarah

Marlborough, Pope, were among his English friends. He at

least tried to appreciate Shakespeare, and at least attained

to the length of now copying and now reviling him. He
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was much struck (and it would appear not unfrequently

hoaxed) by English manners, was deeply penetrated by

English toleration for personal freethought and eccen

tricity, and (though the amount is very variously stated)

certainly gained some thousands of pounds from an auth

orized English edition of the llenriade dedicated to the

queen. But he visited Paris now and then, without per
mission (at other times he obtained permission to go with

out visiting it),
and his mind, like the mind of every exiled

Frenchman, was always set thereon. He at last gained
full licence to return in the spring of 1729.

He was full of literary projects, and immediately after

his return he is said to have increased his fortune im

mensely by a lucky lottery speculation. The llenriade was

at last licensed in France
; Brutus, a play which he had

printed in England, was accepted for performance, but kept
back for a time by the author

;
and he began the celebrated

poem of the Pucelle, the amusement and the torment of

great part of his life. But he had great difficulties with

two of his chief works which were ready to appear, and
did after a fashion appear in 1731, to wit, Charles XII.
and the Lettres sur les Awjlals. With both he took all

imaginable pains to avoid offending the censorship ;
for

Voltaire had, more than any other man who ever lived, the

ability and the willingness to stoop to conquer. At the

end of 1730 Brutus did actually get acted with not incon

siderable but gradually decreasing success. Then in the

spring of the next year he went to Rouen to get Charles

XII. surreptitiously printed, which he accomplished. In

all this nomadic life of his, which had now reached more
than

&quot;

the middle of the
way,&quot;

he had never had a house

of his own, nor had he now, though for a rather unusually

long time he was half-guest half-boarder with the Comtesse
de Fontaine-Martel. In 1732 another tragedy, Eriphile,

appeared with the same kind of halting success which had

distinguished the appearance of its elder sisters since

(Edipe. But at last, on August 13, 1732, he produced
Zaire, the best (with Merope) of all his plays, and one of

the ten or twelve best plays of the whole French classical

school. Its motive was borrowed to some extent from

Othello, but that matters little. In the following winter

the death of his hostess turned him out of a comfortable

abode. He still, however, did not set up housekeeping,
but took lodgings with an agent of his, one Demoulin, in

an out-of-the-way part of Paris, and was, for some time at

least, as much occupied with contracts, speculation, and all

sorts of means of gaining money as with literature.

It was in the middle of this period, however, in 1733,
that two important books, the Lettres Philosophiques sur les

Anglais and the Temple du Gout appeared. Both were

likely to make bad blood, for the latter was, under the

mask of easy verse, a satire on contemporary French litera

ture, especially on J. B. Rousseau, and the former was, in

the guise of a criticism or rather panegyric of English

ways, an attack on everything established in the church

and state of France. It was published with certain &quot;

re

marks &quot; on Pascal, more offensive to orthodoxy than itself,

and no mercy was shown to it. The book was condemned

(June 10, 1734), the copies seized and burnt, a warrant

issued against the author, and his dwelling searched. He
himself, as usual henceforward, took care to be out of the

way of danger, and was safe in the independent duchy of

Lorraine with Madame du Chatelet, not having taken,
but very shortly about to take, up his abode with that
&quot;

respectable Emily
&quot;

at her famous chateau of Cirey.
If the English visit may be regarded as having finished

Voltaire s education, the Cirey residence may be justly said

to be the first stage of his literary manhood. He had
written important and characteristic work before

;
but he

had always been in a kind of literary Wanderjahre. He

now obtained a settled home for many years, and, taught

by his numerous brushes with the authorities, he began
and successfully carried out that system of keeping out of

personal harm s way, and of at once denying any awkward

responsibility, which made him for nearly half a century at

once the chief and the most prosperous of European
heretics in regard to all established ideas. He was in no

great or immediate danger on this particular occasion,

especially as he was perfectly ready to deny his authorship,
and he travelled about for some time, visiting the camp at

Philippsburg, where some not very important fighting,
notable only for being the last campaign of Eugene, was

going on. It was not till the summer of 1734 that Cirey, a

half-dismantled country house on the borders of Champagne
and Lorraine, was fitted up with Voltaire s money and be

came the headquarters of himself, of his hostess, and now
and then of her accommodating husband. Many pictures
of the life here, some of them not a little malicious, survive.

It was not entirely a bed of roses, for the &quot;respectable

Emily s
&quot;

temper was violent, and after a time she sought
lovers who were not so much des cerebraux as Voltaire. But
it provided him with a safe and comfortable retreat and
with something of the same kind of convenience for literary
work which matrimony provides for more commonplace or

more scrupulous men of letters. In March 1735 the ban
was formally taken off him, and lie was at liberty to return

to Paris, a liberty of which he availed himself but sparingly
now and ever afterwards, finding himself better away from
the capital. At Cirey he wrote indefatigably and did not

neglect business. The principal literary results of his

early years here were the play of Alzirc, (1736) and a long
treatise on the Newtonian system which he and Madame
du Chatelet an expert mathematician wrote together.
But as usual A7oltaire s extraordinary literary industry was
rather shown in a vast amount of fugitive writings than

in substantive works, though for the whole space of his

Cirey residence he was engaged in writing, adding to, and

altering the Pucelle. In the very first days of his sojourn
he had thus written a pamphlet with the imposing title

of &quot; Treatise on Metaphysics.&quot; Of metaphysics proper
Voltaire neither now nor at any other time understood

anything, and the subject, like every other, merely served

him as a pretext for laughing at religion with the usual

reservation of a tolerably affirmative deism. In March
1736 one of the least creditable events of his life, yet still

not wholly discreditable, happened. An avowal of the

Enr/lish Letters was got out of him privately and then used

publicly as an engine of extortion. In the same year he

received his first letter from Frederick of Prussia, then

crown prince only. He was soon again in trouble, this

time for the poem of the Mondain, and he at once crossed

the frontier and then made for Brussels. He spent about

three months in the Low Countries, and in March 1737

returned to Cirey, and continued writing, making experi
ments in physics (he had at this time a large laboratory),

and busying himself not a little with iron-founding, the

chief industry of the district. The best known accounts

of Cirey life, those of Madame de Grafigny, date from the

winter of 1738-39; they are, as has been said, somewhat

spiteful but very amusing, depicting the constant quarrels
between Madame du Chatelet and Voltaire, Jiis intense

suffering under criticism, his constant dread of the sur

reptitious publication of the Pucelle (which nevertheless he

could not keep his hands from writing or his tongue from

reciting to his visitors), and so forth. The chief and most

galling of his critics at this time was the Abbe Desfontaines,

and the chief of Desfontaines s attacks was entitled La
Voltairomanie, in reply to a libel of Voltaire s called Le

Preservatif. Both combatants had, according to the absurd

habit of the time, to disown their works, Desfontaines s
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disavowal being formal and procured by the exertion of

all Voltaire s own influence both at home and abroad.

For he had as little notion of tolerance towards others as

of dignity in himself. In April 1739 a journey was made

to Brussels, to Paris, and then again to Brussels, which was

the headquarters for a considerable time owing to some

law affairs of the Du Chatelets. Frederick, now king of

Prussia, made not a few efforts to get Voltaire away from

Madame du Chatelet, but unsuccessfully, and the king
earned the lady s cordial hatred by persistently refusing or

omitting to invite her. At last, in September 1740,
master and pupil met for the first time at Cleves, an

interview followed three months later by a longer visit at

Remusberg. Brussels was again the headquarters in 1741,

by which time Voltaire had finished the best and the

second or third best of his plays, Merope and Mahomet.

Mahomet was played first in the year and at the place just

mentioned
;

it did not appear in Paris till August next

year, and Merope not till 1743. This last was and de

served to be the most successful of its author s whole

theatre. It was in this same year that he received the

singular diplomatic mission to Frederick which nobody
seems to have taken seriously, and after his return the

oscillation between Brussels, Cirey, and Paris was resumed,
in a manner rather difficult to record in a short biography.

During these years Voltaire s production of miscellanies

was as constant as usual, but his time allotted to serious

work was chiefly given to history and much of the Essai

sur les Moeurs and the Siede de Louis XIV. was now com

posed. He also returned, not too well-advisedly, to the

business of courtiership, which he had given up since the

death of the regent. He was much employed, owing to

Richelieu s influence, in the fetes of the dauphin s marriage,
and was rewarded on New Year s day 1745 by the appoint
ment to the post of historiographer-royal, once jointly held

by Racine and Boileau. The situation itself and its ac

companying privileges were what Voltaire chiefly aimed

at, but there was a salary of two thousand livres attached,

and he had the year before come in for three times as

much by the death of his brother. In the same year he

wrote a poem on Fontenoy, he received medals from the

pope, and dedicated Mahomet to him, and he wrote court

divertissements and other things to admiration. But he

was not a thoroughly skilful courtier, and one of the best

known of Voltairiana is the contempt or at least silence

with which Louis XV. a sensualist but no fool received

the maladroit and almost insolent inquiry Trajan est-

il content ? addressed in his hearing to Richelieu at the

close of a piece in which the emperor had appeared with

a transparent reference to the king. All this assentation

had at least one effect. He who had been for years ad

mittedly the first writer in France had been repeatedly

passed over in elections to the Academy. He was at last

elected in the spring of 1746, and received on May 9.

Then the tide began to turn. His favour at court had

naturally exasperated his enemies
;

it had not secured him

any real friends, and even a gentlemanship of the chamber

was no solid benefit, except from the money point of view.

He did not indeed hold it very long, but was permitted to

sell it for a large sum, retaining the rank and privileges.

He had various proofs of the instability of his hold on the

king during 1747 and in 1748. He once lay in hiding for

two months at Sceaux, and afterwards for a time lived

chiefly at Luneville, where Madame du Chatelet had estab

lished herself at the court of King Stanislaus, where she

carried on her flirtations with Saint Lambert, and where,
in September 1749, she died, not in, but about four days

after, childbirth.

The death of Madame du Chatelet is another turning

point in the history of Voltaire. He was now not ayoving

man indeed he was fifty-five but he had nearly thirty

years more to live, and he had learnt much during what

may be called his Cirey cohabitation. On the one hand,
he had discovered that it was undesirable that a man
should not have a household

;
on the other, he had dis

covered that it was still more undesirable that a man
should put himself under illegitimate petticoat government.
For some time, however, after Madame du Chatelet s death

he was in a state of pitiable unsettlement. At first, after

removing his goods from Cirey, he hired the greater part
of the Chatelet town house and then the whole. He had
some idea of settling down in Paris, and might perhaps
have done so if mischief had not been the very breath of

his nostrils. He could not bring himself to testify in any
open and dangerous manner for what he thought to be the

truth
;
he could not bring himself to refrain from attack

ing, by every artifice and covert enginery, what he thought
to be falsehood. He went on writing tales like Zadnj,

He engaged in a foolish and undignified struggle with

Crebillon pere (not fils), a dramatist who, in part of one

play, Rhadamiste et Zenobie, has struck a note of tragedy
in the grand Cornelian strain, Avhich Voltaire could never

hope to echo, and who, in most of his other efforts, was and
is mainly futile. He used the most extraordinary efforts

to make himself more popular than he was, but he could

not help being uncomfortable in a city where the court

all but threatened, and where the city did more than all

but laugh.
All this time Frederick of Prussia had been continuing

his invitations, and the &quot;

respectable Emily
&quot; was no longer

in the way. It does not appear that, at any rate at first,

Frederick made any real difficulty as to money. Indeed

he behaved on the whole very generously. Voltaire left

Paris on the 15th June 1751, and reached Berlin on the

10th July.
This Berlin visit might itself be treated, without undue

extension, at the length of the present article
;
but its

circumstances may be presumed to be already more or less

familiar to most English readers from the two great essays
of Macaulay and Carlyle as well as from the Frederick of

the latter. It is desirable, if not altogether necessary, to

say that these two masters of English were not perhaps
the best qualified to relate the story. Both were unjust to

Voltaire, and Macaulay was unjust to Frederick as well.

It is quite certain that at first the king behaved altogether
like a king to his guest. He pressed him to remain

;
he

gave him (the words are Voltaire s own) one of his orders,

twenty thousand francs a year, and four thousand ad

ditional for his niece, Madame Denis, in case she would

come and keep house for her uncle. But Voltaire s con

duct was from the first Voltairian. He sent a letter, in

which Madame Denis pleaded with him to return, to

Frederick an odd way of ingratiating his niece with that

monarch. He insisted on the consent of his own king,
which was given without delay and on very liberal terms,

Louis XV., if gossip is to be trusted, pointing out with

considerable shrewdness that it was not his fault if Voltaire

would put himself constantly in hot water, and still less

his fault that there were so few men of letters in Prussia

that it suited the king of Prussia to ask them to dinner,

and so many in France that it was quite impossible for the

king of France to do so. Frenchmen, always touchy on

such a point, regarded Voltaire as something of a deserter
;

and he was not long before he bitterly repented his deser

tion, though his residence in Prussia actually lasted for

nearly three years. It was quite impossible that Voltaire

and Frederick should get on together for long. Voltaire

was not humble enough to be a mere butt, as many of

Frederick s led poets were
;
he was not enough of a gentle

man to hold his own place with dignity and discretion
;
he
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was constantly jealous both of his equals in age and re

putation, such as Maupcrtuis, and of his juniors and in

feriors, such as Baculard D Arnaud. lie was greedy,

restless, and in a way Bohemian. Frederick, though his

love of teasing for teasing s sake has been exaggerated by

Macaulay, was anything but amiable in disposition, was a

martinet of the first water, had a sharp though one-sided

idea of justice, and had not the slightest intention of

allowing Voltaire to insult or to tyrannize over his other

guests and servants. If he is to be blamed in this parti

cular matter, the blame must be chiefly confined to his

imprudence in inviting Voltaire at the beginning and to

the brutality of his conduct at the end. Within Voltaire

there was always a mischievous and ill-behaved child
;
and

he was never more mischievous, more ill-behaved, and

more childish than in these years. But, knowing as we do

what he was, there is much excuse for him. He tried to

get D Arnaud exiled and succeeded. He got into a quite

unnecessary quarrel with Lessing, the most distinguished,
or at least the most gifted, German author of the day.
He had not been in the country six months before he

engaged in a discreditable, and in Prussia directly illegal,

piece of financial gambling with Hirsch, the Dresden Jew.

He had the extreme unwisdom and meanness to quarrel
with this agent of his about money, and was at least

accused of something like downright forgery that is to

say, of altering a paper signed by Hirsch after he had

signed it. The king s very well justified disgust at this

affair (which came to an open scandal before the tribunals)
was so great that he was on the point of ordering Voltaire

out of Prussia, and Darget the secretary had no small

trouble in arranging the affair (February 1751). Then it

was Voltaire s turn to be disgusted with an occupation he

had undertaken himself the occupation of &quot;backwash-

ing
&quot;

the king s French verses. However, he succeeded in

finishing and printing the Siecle de Louis XIV., while the

Dictionnaire Philosophique is said to have been devised

and begun at Potsdam. But Voltaire s restless temper
was brewing up for another storm. In the early autumn
of 1751 La Mettrie, one of the king s parasites, and a

man of much more talent than is generally allowed,
horrified Voltaire by telling him that the king had in con

versation applied to him, Voltaire, a proverb about &quot; suck

ing the orange and flinging away its skin;&quot; and about

the same time the dispute with Maupertuis, which had
more than anything else to do with his exclusion from

Prussia, came to a head. No one quite knows how it

began, though it is probably enough to say that Maupertuis
and Voltaire had been of old quasi-rivals in the favour

of the &quot;divine Emilie,&quot; that as president of the Berlin

Academy Maupertuis was in a manner Voltaire s literary

superior, that he was a man of rough and boorish manners,
and that he is said at least to have refused his aid in the

Hirsch affair. He also seems to have had something at

least to do with a tedious and complicated squabble arising
from the work of a certain La Beaumelle, a literary hack of

the time, not without ability, who chose to visit Berlin

and court Voltaire. The final rupture was provoked b}

Maupertuis himself, though indirectly, by a dispute into

which he got with one Konig. The king took his pre
sident s part ;

Voltaire (unluckily for him, but with suffi

cient adroitness to make no open breach) took Konig s.

But Maupertuis must needs write his Letters, and there

upon (1752) appeared one of Voltaire s most famous, though
perhaps not one of his most read works, the Diatribe du
Docteur Akakia. Even Voltaire did not venture to publish
this lampoon on a great official of a prince so touchy as

the king of Prussia without some permission, and if all

tales are true he obtained this by another piece of some

thing like forgery getting the king to endorse a totally

different pamphlet on its last leaf, and affixing that last

leaf to Akakia. Of this Frederick was not aware
;
but he

did get some wind of the Diatribe itself, sent for the

author, heard it read to his own great amusement, and
either actually burned the MS. or believed that it was
burnt. In a few days printed copies appeared. Now
Frederick did not like disobedience, but he still less liked

being made a fool of, and he put Voltaire under arrest.

But again the affair blew over, which is at least a proof
that the king was not wanting in long-suffering. He
believed that the edition of Akakia confiscated in Prussia
was the only one. Alas ! Voltaire, according to his usual

fashion, had sent copies away ;
others had been printed

abroad
;
and the thing was irrecoverable. Of course it

could not be proved that he had ordered the printing, and
all Frederick could do was to have the pamphlet burnt by
the hangman. Things Avere now drawing to a crisis.

One day Voltaire sent his orders, &amp;lt;fcc.,
back

;
the next

Frederick returned them, but Voltaire had quite made up
his mind to fly. A kind of reconciliation occurred in

March, and after some days of good-fellowship Voltaire at

last obtained the long-sought leave of absence and left

Potsdam on the 26th of the month (1753). It was nearly
three months afterwards that the famous, ludicrous, and
brutal arrest was made at Frankfort, on the persons of him
self and his niece, who had met him meanwhile. There
was some faint excuse for Frederick s wrath. In the first

place, after a plea of business in Paris, of the necessity of

the waters of Plombieres, and so forth, it was a little in

congruous that the poet should linger at Leipsic. In the

second place, in direct disregard of a promise given to

Frederick, a supplement to Akakia appeared, more offen

sive than the main text, and was followed by a paper war
of letters with Maupertuis. But the king cooked his

spleen and bided his time. From Leipsic, after a month s

stay, Voltaire moved to Gotha, and seemed once more in

no hurry to go on, his excuse being the compilation of

Annals of the Empire, asked of him by the duchess of

Saxe-Weimar. Once more, on May 25, he moved on to

Frankfort, and here the blow fell. Frankfort, nominally
a free city, but with a Prussian resident who did very
much what he pleased, was not like Gotha and Leipsic.
An excuse was provided in the fact that the poet had a

copy of some unpublished poems of Frederick s, and as

soon as Voltaire arrived the thing was done, at first with

courtesy enough. The resident, Freytag, was not a very
wise person (though he probably did not, as Voltaire would
have it, spell &quot;pocsie&quot; &quot;po6shie&quot;);

constant references to

Frederick were necessary; and the affair was prolonged so

that Madame Denis had time to join her uncle. At last

Voltaire did the unwisest thing he could have done by
trying to steal away. He was followed, arrested, his niece

seized separately, and sent to join him in custody; and the

two, with the secretary Collini, were kept close prisoners at

an inn called the Goat. This situation lasted some time

(a time, indeed, since the &quot;ceuvre de poeshie
&quot; was at once

recovered, rather unintelligible except on the score of

Freytag s folly), and was at last put an end to by the city

authorities, who probably felt that they were not playing
a very creditable part. Voltaire left Frankfort on July
7th, travelled safely to Mainz, and thence to -Mannheim,

Strasburg, and Colmar. The last-named place he reached

(after a leisurely journey and many honours at the little

courts just mentioned) at the beginning of October, and
here he proposed to stay the winter, finish his Annals of
the Empire, and look about him.

Voltaire s second stage was now over, and he was about

to try what an Englishman would have tried long before
. complete independence of hosts and patrons, mistresses

and friends. Even now, however, in his sixtieth year, it

XXIV. -37
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required some more external pressure to induce him to

take this apparently obvious step. He had been, in the

first blush of his Frankfort disaster, refused, or at least

not granted, permission even to enter France proper, a

rebuff probably due in about equal parts to a wish not to

displease or disoblige Frederick, and a wish to punish
Voltaire himself for selecting Prussia as a home. At

Colmar he was not safe, especially when in January 1754

a pirated edition of the Essai sur les Mceurs, written long

before, appeared. Permission to establish himself in

France was now absolutely refused
;
and even Madame de

Pompadour was powerless, if indeed she cared greatly to

exert her power. Nor did an extremely offensive per
formance of Voltaire s the solemn partaking of the

eucharist at Colmar after due confession at all mollify
his enemies. His exclusion from France, however, was

chiefly metaphorical, and really meant exclusion from

Paris and its neighbourhood. In the summer he went to

Plombieres, and after returning to Colmar for some time

journeyed in the beginning of winter to Lyons, and after

a month there went, as it may almost be said,
&quot; home &quot;

to a home which he had never yet visited, but which was,

with slight changes of actual domicile, but with no change
of neighbourhood, to shelter him for the rest of his life.

His first resting-place, Geneva, was reached in the

middle of December
;
but Voltaire had no purpose of re

maining in the city, and almost immediately bought a

country house just outside the gates, to which he gave the

name of Les Delices. This, the first house of his own
which he can be said to have possessed, is still standing,

though now absorbed in the suburbs. It was pretty, with

fine views
;
but it had advantages of a non-a?sthetic kind

for its owner, of which he made no secret. He was here

practically at the meeting-point of four distinct jurisdic

tions Geneva, the canton Vaud, Sardinia, and France,
while other cantons were within easy reach. Before finally

settling in Ferney he bought other houses dotted about

these territories, so as never to be without a refuge close

at hand in case of sudden storms. At Les Delices he set

up a considerable establishment, which his great wealth

(obtained chiefly by speculation in the manner already
more than once hinted at) made him able easily to afford.

He kept open house for visitors
;
he had printers close

at hand in Geneva
;
he fitted up a private theatre in which

he could enjoy what was perhaps the greatest pleasure of

his whole life acting in a play of his own, stage-managed

by himself. His residence at Geneva brought him into

correspondence (at first quite amicable) with the most

famous of her citizens, J. J. Rousseau. His Orphelin de la

Chine, performed at Paris in 1755, was very well received;
and the earthquake at Lisbon, which appalled other people,

gave Voltaire an excellent opportunity for ridiculing the

beliefs of the orthodox, first in verse (1756) and later in

the (from a literary point of view) unsurpassable tale of

Candide (1759). All was, however, not yet quite smooth

with him. Geneva had a law expressly forbidding theatrical

performances in any circumstances whatever. Voltaire,

as has been said, had infringed this law already as far as

private performances went, and he had thought of building
a regular theatre, not indeed at Geneva but at Lausanne.

In July 1755 a very polite and, as far as Voltaire was

concerned, indirect resolution of the consistory declared

that in consequence of these proceedings of the Sieur de

Voltaire the pastors should notify their flocks to abstain,
and that the chief syndic should be informed of the con

sistory s perfect confidence that the edicts would be carried

out. Voltaire obeyed this hint as far as Les Delices was

concerned, and consoled himself by having the performances
in his Lausanne house. But he never was the man to take

opposition to his wishes either quietly or without retalia

tion. He undoubtedly instigated D Alembert to include

a censure of the prohibition in his Encyclopedic article on
&quot;

Geneva,&quot; a proceeding which provoked Rousseau s

celebrated Lettre a D Alembert sur les Spectacles. As for

himself, even still restless, he looked about for a place
where he could combine the social liberty of France with

the political liberty of Geneva, and he found one. At the

end of 1758 he bought the considerable property of Ferney,
on the shore of the lake, about four miles from Geneva,
and on French soil. At Les Delices (which he sold in

1765) he had become a householder on no small scale
;
at

Ferney (which he increased by other purchases and leases)

he became a complete country gentleman. He set about

establishing himself handsomely in his new abode, and

though he.did not absolutely abandon his other houses he

was henceforward known to all Europe as squire of Ferney,

hardly less than as author of the Henriade and the Pucelle,

of Charles XII. and ATcdkia,.

From this time forward many of the most celebrated

men of Europe visited him there, and large parts of his

usual biographies are composed of extracts from their

accounts of Ferney. His new occupations by no means

quenched his literary activity, but on the contrary stimu

lated it. He did not make himself a slave to his visitors,

but appeared only occasionally and reserved much time for

work and for his immense correspondence, which had for a

long time once more included Frederick, the two getting
on very well when they were not in contact. Above all,

he now, being comparatively secure in position, engaged
much more strongly in public controversies, and, without

wholly abandoning, resorted less to, his old labyrinthine
tricks of disavowal, garbled publication, and private libel.

The suppression of the Encyclopedic, to which he had been

a considerable contributor, and whose conductors were his

intimate friends, drew from him a shower of lampoons
directed now at &quot;1 infame&quot; (see infra) generally, now at

literary victims, such as Le Franc de Ponipignan (who had
written one piece of verse so much better than anything
serious of Voltaire s that he could not be forgiven), or

Palissot (who had boldly gibbeted most of the philosophes
in his play of that name, but had not included Voltaire),
now at Freron, an excellent critic and a dangerous writer,

who had attacked Voltaire from the conservative side, and

at whom the patriarch of Ferney, as he now began to be

called, levelled in return the very inferior farce-lampoon of

UEcossaise, of the first night of which Freron himself did

an admirably humorous criticism.

How he built a church and got into trouble in so doing
at Ferney, how he put

&quot; Deo erexit Voltaire&quot; on it (1760-

61) and obtained a relic from the pope for his new build

ing, how he entertained a grand-niece of Corneille, and for

her benefit wrote his well-known &quot;commentary&quot; on that

poet, are matters of interest, but to be passed over briefly.

Here, too, he began that series of interferences on behalf of

the oppressed and the ill-treated which, whatever mixture

of motives may have prompted it, is certainly an honour

to his memory. Volumes and almost libraries have been

written on the Calas affair, and it is impossible here to

give any account of it or of the only less famous cases of

Sirven (very similar to that of Calas, though no life was

actually lost), Espinasse (who had been sentenced to the

galleys for harbouring a Protestant minister), Lally (the
son of the unjustly treated but not blameless Irish-French

commander in India), D Etalonde (the companion of La

Barre), Montbailli, and others.

In 1768 he entered, it would seem out of pure wanton

ness, into an indecent controversy with the bishop of the

diocese (who, like an honest man, was not particularly
well satisfied with his occasional conformity) ;

he had

differences with the superior landlord of part of his estate,
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the president De Brosses
;
and lie engaged in a long and

tedious return match with the republic of Geneva, in which

the scoring was alternate and rather bewildering, Geneva

playing at one time an insult to Voltaire s friend and patron
Catherine of Russia, and Voltaire replying at another by
setting up a rival colony of watchmakers at Ferney. The
match went on the whole in favour of Voltaire, for during
its course a theatre was authorized in the city, and he

himself, a kind of exile from it, was applied to to mediate

between different classes of the community. But the

general events of this Ferney life are somewhat of that

happy kind which are no events the distractions and

employments of a man who has nothing serious to occupy
himself about.

In this way things went on for many years, and

Voltaire, who had been an old man when he established

himself at Ferney, became a very old one almost without

noticing it. The death of Louis XV. and the accession of

Louis XVI. excited even in his aged breast the hope of re-

entering Paris, but he did not at once receive any en

couragement, despite the reforming ministry of Turgot.
A much more solid gain to his happiness was the adop
tion, or practical adoption, in 177G of Heine Philiberte de

Varicourt, a young girl of noble but poor family, whom
Voltaire rescued from the convent, installed in his house

as an adopted daughter, and married to the Marquis de

Villette. Her pet name was &quot; Belle et Bonne,&quot; and

nobody had more to do with the happiness of the last

years of the &quot;

patriarch
&quot;

than she had. It is doubtful

whether his last and fatal visit to Paris was due to his

own wish or to the instigation of his niece, Madame
Denis

;
but it is fair to say that this lady a woman of

disagreeable temper, especially to her inferiors appears
to have been rather hardly treated by Voltaire s earlier,

and sometimes by his later, biographers. The suggestion
which has been made that the success of Beaumarchais

piqued him has nothing impossible in it. At any rate he

had, at the end of 1777 and the beginning of 1778, been

carefully finishing a new tragedy Irene for production in

the capital ;
he started on the 5th of February, and five

days later arrived at the city which he had not seen for

eight and twenty years.
Abundant as is the information respecting the whole, or

almost the whole, of his life, it is nowhere more abundant
than in respect to these last months. He was received

with immense rejoicings, not indeed directly by the court,

but by the Academy, by society, and by all the more im

portant foreign visitors. About a fortnight after his

arrival age and fatigue made him seriously ill, and a con

fessor was sent for. But he recovered, scoffed at himself

as usual, and prepared more eagerly than ever for the

first performance of Irene, on March 16. At the end of

the month he was able to go out and attend a performance
of it, which has often been described, and was a kind of

apotheosis. He was crowned with laurel in his box, amid
the plaudits of the audience, and did not for the moment
seem to be the worse for it, enjoying several other triumphs,

during one of which he had, in full Academic seance, to

embrace Franklin after the French manner. He even

began or proceeded with another tragedy, Ayathocle,
and attended several Academic meetings. But such pro

ceedings in the case of a man of eighty-four were impossible.
To keep himself up he exceeded even his usual excess in

coffee, and about the middle of May he became very ill.

For about a fortnight he was alternately better and worse
;

but on May 30 the priests were once more sent for, to

wit, his nephew the Abbe Mignot, the Abbe Gaultier, who
had officiated on the former occasion, and the parish priest,
the cure of St Sulpice. He was, however, in a state of half

insensibility, and petulantly motioned them away. The

legends set afloat about his dying in a state of terror and

despair are certainly false
;
but it must be regarded as

singular and unfortunate that he who had more than once

gone out of his way to conform ostentatiously and with his

tongue in his cheek should have neglected or missed this

last opportunity. The result was a difficulty as to burial

which was compromised by hurried interment at the

abbey of Scellieres in Champagne, anticipating the inter

dict of the bishop of the diocese by an hour or two. On
July 10, 1791, the body was transferred to the Pantheon,
but it was not to rest there, and during the Hundred Days
it was once more, it is said, disentombed, and stowed away
in a piece of waste ground. His heart, taken from the

body when it was embalmed, and given to Madame Denis

and by her to Madame de Villette, was preserved in a silver

case, and when it was proposed (in 1864) to restore it to

the other remains the sarcophagus at Sainte Genevieve

(the Pantheon) was opened and found to be empty.
In person Voltaire was not engaging, even as a young

man. His extraordinary thinness is commemorated, among
other things, by the very poor but well-known epigram at

tributed to Young, and identifying him at once with
&quot;

Satan, Death, and Sin.&quot; In old age he was a mere

skeleton, with a long nose and eyes of preternatural

brilliancy peering out of his wig. He never seems to have

been addicted to any manly sport, and took little exercise.

He was sober enough (for his day and society) in eating
and drinking generally ;

but drank coffee, as his contem

porary, counterpart, and enemy, Johnson, drank tea, in a

hardened and inveterate manner. It may be presumed
with some certainty that his attentions to women were for

the most part platonic ; indeed, both on the good and the

bad side of him, he was all brain. He appears to have

had no great sense of natural beaut}
7

,
in which point he

resembled his generation (though one remarkable story is

told of his being deeply affected by Alpine scenery) ; and,

except in his passion for the stage, he does not seem to

have cared much for any of the arts. Conversation and

literature were, again as in Johnson s case, the sole gods
of his idolatry. As for his moral character, the wholly
intellectual cast of mind just referred to makes it difficult

to judge that. His beliefs or absence of beliefs emanci

pated him from conventional scruples ;
and it must be ad

mitted that he is not a good subject for those who main
tain that a nice morality may exist independently of

religion. He was good-natured when not crossed, generous
to dependants who made themselves useful to him, and

indefatigable in defending the cause of those who were

oppressed by the systems with which he was at war. But
he was inordinately vain, and totally unscrupulous in

gaining money, in attacking an enemy, or in protecting
himself when he was threatened with danger. In these

three cases he stuck at no lie, found no weapons too foul

to use, and regarded no gain as too dirty to pouch. His

peculiar fashion of attacking the popular beliefs of his

time has also failed to secure the approval of some who
have very little sympathy with those beliefs, of not a few

even who go so far as to approve of ridicule and indeed of

mere ribaldry being used to wean those who hold things
sacred from their belief in them. The only excuse made
for the alternate cringing and insult, the alternate abuse

and lying, which marked his course in this matter, has been

the very weak plea that a man cannot fight with a system,
a plea which is sufficiently answered by the retort that

a great many men have so fought and have won. But
this comes so closely to the discussion of Voltaire s works

and intellectual character that it may be dismissed for the

present with only one more remark, by no means new, but

it would seem constantly requiring repetition. Voltaire s

works, and especially his private letters, constantly contain
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the word &quot;

1 infame
&quot; and the expression in full or abbrevi

ated &quot;ecrasez 1 infame.&quot; This has been misunderstood in

many ways, the mistake going so far as in some cases to

suppose that Voltaire meant Christ by this opprobrious

expression. No careful and competent student of his

works, whatever that student s sympathies, has ever failed

to correct this gross misapprehension.
&quot; L infame &quot;

is not

God
;

it is not Christ
;

it is not Christianity; it is not even

Catholicism. Its briefest equivalent may be given as
&quot;

persecuting and privileged orthodoxy
&quot;

in general, and,
more particularly, it is the particular system which Voltaire

saw around him, of which he had felt the effects in his

own exiles and the confiscations of his books, and of which
he saw the still worse effects in the hideous sufferings
of Galas and La Barre, and in the less hideous but still

severe miseries of persons perfectly guiltless, even accord

ing to their tormentors, such as the families of Galas

and Sirven.

Vast and various as the work of Voltaire is, no article such as

the present could be even approximately complete without some

attempt to give an outline of its general contents and character

istics, for its vastness and variety are of the essence of its writer s

peculiar quality. The divisions of it have long been recognized,
and may be treated in order.

The iirst of these divisions in order, not the least in bulk, and,

though not the first in merit, inferior to none in the amount of

congenial labour spent on it, is the theatre of Voltaire. Between

fifty and sixty different pieces (including a few which exist only in

fragments or sketches) are included in his writings, and they cover
the entire stretch of his literary life. It is at first sight remarkable
that Voltaire, whose comic power was undoubtedly far in excess of

his tragic, should have written many tragedies of no small excel

lence in their way but only one fair second-class comedy, Naninc.
His other efforts in this latter direction are quite inferior, being
either slight and almost insignificant in scope, or, as in the case of

the somewhat famous Ecossaise, deriving all their interest from

being personal libels. His tragedies, on the other hand, though
they can never fully satisfy those who have been accustomed to

the stronger meat of romantic drama, are works of extraordinary
merit in their own way. Although Voltaire had neither the perfect
versification of Racine nor the noble poetry of Corneille, he sur

passed the latter certainly, and the former in the opinion of some
not incompetent judges, in playing the difficult and artificial game
of the French tragedy. Zaire, among those where love is admitted
as a principal motive, and Meropc, among those where this motive
is excluded and kept in subordination, yield to no plays of their
class in such sustaining of interest as is possible on the model, in

adaptation of that model to stage effect, and in uniform, if never

very transporting or extraordinary, literary merit. Voltaire was
an enthusiastic lover of the stage ;

he was intimately acquainted
with its laws

;
he knew that the public opinion of his time reserved

its highest prizes for a capable and successful dramatist ;
and he

was determined to win those prizes. He therefore set all his
wonderful cleverness to the task, going so far as to adopt a little

even of that romantic disobedience to the strict classical theory
which he condemned, and no doubt sincerely, in Shakespeare. The
consequence is that his work in its kind is unlikely ever to be sur

passed.
It is very different with his poems proper, of which there are

two long ones, the Hcnriade and the Puccllc, besides smaller pieces,
of which it is enough to say that a bare catalogue of them fills

fourteen royal octavo columns. The value of these is very unequal.
The Hcnriade has by universal consent been relegated to the posi
tion of a school reading book, and perhaps does not hold even that

very securely. Constructed and written in almost slavish imitation
of Virgil, employing for medium a very unsuitable vehicle the
alexandrine couplet (as reformed and rendered monotonous for

dramatic purposes) and animated neither by enthusiasm for the

subject nor by real understanding thereof, it could not but be an

unsatisfactory performance to posterity. The Pucclle, if morally
inferior, is from a literary point of view of far more value. It is

desultory to a degree ; it is a base libel on religion and history ; it

differs from its model Ariosto in being, not, as Ariosto is, a mixture
ofromance and burlesque, but a sometimes tedious tissue of burlesque
pure and simple ; and it is exposed to the objection often and
justly urged that much of its fun depends simply on the fact that
there were and are many people who believe enough in Christianity
to make its jokes give pain to them, and to make their disgust at
such jokes piquant to others. Nevertheless, with all the Pucelle s

faults, it is amusing less so indeed than its author s prose tales,
but still amusing. The minor poems are as much above the Pucelle
as the Puccllc is above the Ilcnriade. It is true that there is nothing,

or hardly anything, that properly deserves the name of poetry in
them no passion, no sense of the beauty of nature, only a narrow
&quot;criticism of life,&quot; only a conventional and restricted choice of

language, a cramped and monotonous prosody, and none of that
indefinite suggestion which has been rightly said to be of the poetic
essence. But there is immense wit, a wonderful command of such
metre and language as the taste of the time allowed to the poet,

occasionally a singular if somewhat artificial grace, and a curious

felicity of diction and manner on occasions proper to the poet s

genius.
The third division of Voltaire s works in a rational order (though

it is usually placed later in the editions) consists of his prose
romances 6r tales. These productions incomparably the most
remarkable and most absolutely good fruit of his genius were

usually, if not always, composed as pamphlets, with a purpose of

polemic in religion, politics, or what not. Thus Candide attacks

religious and philosophical optimism, L Hommc aux Quarante Ecus
certain social and political ways of the time, Zadig and others the
received forms of moral and metaphysical orthodoxy, while some
are mere lampoons on the Bible, the unfailing source of Voltaire s

wit. But (as always happens in the case of literary work where
the form exactly suits the author s genius) the purpose in all the
best of them disappears almost entirely. It is in these works more
than in any others that the peculiar quality of Voltaire ironic

style without exaggeration appears. That lie learned it partly from
St Evremond, still more from Anthony Hamilton, partly even from
his own enemy Le Sage, is perfectly true, but he gave it perfection
and completion. There is no room to analyse it here

; but, if one

especial peculiarity can be singled out, it is the extreme restraint

and simplicity of the verbal treatment. Voltaire never dwells too

long on his point, stays to laugh at what he has said, elucidates

or comments on his own jokes, guffaws over them, or exaggerates
their form. The famous &quot;

pour encourager les autres
&quot;

(that the

shooting of Byng did &quot;encourage the others&quot; very much is not to

the point) is a typical example, and indeed the whole of Candide
shows the style at its perfection.
The fourth division of Voltaire s work, as we shall rank it here,

his historical icork, is the bulkiest of all except his correspond
ence, and some parts of it are or have been among the most read,
but it is far from being the best, or even among the best. The

universally known small treatises on Charles XII. and Peter the
Great are indeed models of clear narrative and ingenious if some
what superficial grasp and arrangement in little of considerable

subjects. The so-called Siecle de Louis XIV. and Sicclc de Louis
XV. (the latter inferior to the former but still valuable) contain a

great miscellany of interesting matter, treated by a man of great
acuteness and unsurpassed power of writing, who had also had
access to much important private information. But even in these

books defects are present, which appear much more strongly in the

singular olla jwdrida entitled E-ssai sur les Mccurs, in the Annalcs
de I Empire, and in the minor historical works of which there are

many. These defects are an almost total absence of any compre
hension of what has since been called the philosophy of history,
the constant presence of gross prejudice, frequent inaccuracy of

detail, and, above all, a complete incapacity to look at anything
except from the narrow standpoint of a half pessimist and half self-

satisfied philosophe of the 18th century. Attempts have been made
to argue that Voltaire s admitted want of catholicity and apprecia
tion was merely the fault of his time

; but, while this would be an
insufficient plea if granted, it is not the fact. Montesquieu, to

name no other of his contemporaries, had if not a perfect yet a

distinct sense of the necessity of dealing with other times and other

manners so as to take to some extent the point of view of the actors
;

Voltaire had none. And, though he was very far from being an
idle man, he cannot be said to have been extraordinarily anxious

to secure accuracy of fact.

His work in physics concerns us less than any other here
;
it is,

however, not inconsiderable in bulk, and is said by experts to give

proof of aptitude.
To his own age Voltaire was pre-eminently a poet and a

philosopher; the unkindness of succeeding ages has sometimes

questioned whether he had any title to either name and especially
to the latter. His largest philosophical work, at least so-called, is

the curious medley entitled Didionnairc Philosopliiquc, which is

compounded of the articles contributed by him to the great

Encyclopedic and of several minor pieces. No one of Voltaire s

works shows his anti-religious or at least anti-ecclesiastical animus
more strongly. The various title-words of the several articles are

often the merest stalking horses, under cover of which to shoot at

the Bible or the church, the target being now and then shifted to

the political institutions of the writer s country, his personal foes,

&c.
,
and the whole being largely seasoned with that acute, rather

superficial, common-sense, but also commonplace, ethical and social

criticism which the 18th century called philosophy. The book
ranks perhaps second only to the novels as showing the character,

literary and personal, of Voltaire ;
and despite its form it is nearly

as readable. The minor philosophical works are of no very different
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character. In the brief Traite dc Mctnphysiqnc the author makes
his grand effort, but scarcely succeeds in doing more than show
that he had no real conception of what metaphysic is. His Philo-

fiophc Ignorant is a clever .skit on the contradictions of philosophers,
his Lettrcs dc Memmius a fair instance of his habit of taking oblique
shots at one thing under cover of another and while apparently
aiming at a third. And all the minor works commonly called

philosophical, though they are voluminous enough, come to little

more than the same result.

In general criticism and miscellaneous writing Voltaire is not
inferior to himself in any of his other functions. Almost all his

more substantive works, whether in verse or prose, are preceded by
prefaces of one sort or another, which are models of hir own light

pungent causerie; and in a vast variety of nondescript pamphlets
and writings he shows himself a perfect journalist. In. literary
criticism pure and simple his principal work is the Commcntaire
sur Corncille, though he wrote a good deal more of the same kind
sometimes (as in his Life and notices of Molierc) independently,
sometimes as part of his Sieclcs. Nowhere, perhaps, except when
lie is dealing with religion are Voltaire s defects felt more than
here. His great acquaintance with stage matters often enabled
him to make valuable technical criticism in that department, and
his unrivalled acuteness of course served him in literary as in other
matters. But he was quite unacquainted with the history of his

own language and literature, and more here than anywhere else

he showed the extraordinarily limited and conventional spirit
which accompanied the revolt of the French 18th century
against limits and conventions in theological, ethical, and political
matters.

There remains only the huge division of Voltaire s correspondence,
which fills some three thousand pages, double-columned, large, and

closely printed, in the compactest editions, which is constantly
being augmented by fresh discoveries, and which, according to
M. Georges Bengesco, the best living authority, has never been

fully or correctly printed, even in some of the parts longest known.
In this great mass Voltaire s personality is of course best shown,
and perhaps his literary qualities not worst. His immense energy
and versatility, his adroit and unhesitating flattery when he chose
to flatter, his ruthless sarcasm when he chose to be sarcastic, his

rather unscrupulous business faculty, his more than rather un
scrupulous resolve to double and twist in any fashion so as to escape
his enemies, all these things appear throughout the whole mass
of letters.

After giving an account of Voltaire s personal character, and a
sketch of the characteristics of the different sections of his work,
his intellectual and literary position in history can be briefly
summed up, though the summary is not one to be lightly under
taken. Most judgments of him have been unduly coloured by
sympathy with or dislike of what may be briefly called his

polemical side. When sympathy and dislike are both carefully
discarded or allowed for, he remains certainly one of the most
astonishing, if not exactly one of the most admirable, figures of
letters. That he never, as Carlyle complains, gave utterance to

one great thought is strictly true. That his characteristic is for

the most part an almost superhuman cleverness rather than posi
tive genius is also true. But that he was merely a mocker, which
Carlyle and others have also said, is not strictly true or fair. In

politics proper he seems indeed to have had few or no constructive

ideas, and to have been entirely ignorant or quite reckless of the
fact that his attacks were destroying a state of things for which as
a whole he neither had nor apparently wished to have any substi
tute. In religion he protested stoutly, and no doubt sincerely,
that his own attitude was not purely negative ;

but here also he
seems to have failed altogether to distinguish between pruning and

cutting down. Both here and elsewhere his great fault was an
inveterate superficiality. But this superficiality was accompanied
by such wonderful acuteness within a certain range, by such an

absolutely unsurpassed literary aptitude and sense of style in all

the lighter and some of the graver modes of literature, by such

untiring energy and versatility in enterprise, that lie has no parallel
among ready writers anywhere. Not the most elaborate work of
Voltaire is of much value for matter

;
but not the very slightest

work of Voltaire is devoid of value as form. In literary craftsman

ship, at once versatile and accomplished, lie has no superior and
scarcely a rival.

The bibliography of Voltaire is a very large subject, and it has for years been
the special occupation of a Roumanian diplomatist of much erudition and judg
ment, M. Georges ISengesco, the first volume of whose work was published at
Paris in 18S2. The latest, and on the whole tlie best, edition of the works is that

completed not long ago by M. Louis Moland in 52 volumes (Paris, Gamier); the
handiest and most compact is that issued in 13 volumes royal octavo some fifty

years ago by Furne, and kept in print by the house of Didot. Of the earlier

editions, though their bulk is an objection, several are interesting and valuable.

Especially may be noticed the so-called edition of Kelil, in which Voltaire himself,
and later Bi-aumarchais, were concerned (70 vols., 1785-89); those of Dalibon and
liaudouin, each in 97 vols. (from which &quot;the hundred volumes of Voltaire&quot; have
become a not infrequent figure of speech); and the excellent edition of Bcuchot
(1829) in 72 volumes. Editions of separate or selected works arc innumerable,
and so are books upon Voltaire. There is no really good detailed life of him,
with complete examination of his work, in any language as yet, though the works

containing materials for such arc numerous, and (especially in the case of M.
Desnoiresterres) sometimes excellent. In English the essays of Carlyle and Air
John Jloiley are bolh in their way invaluable, and to a great extent correct one
another. The principal detailed life in our language is that of an American
writer, Mr James Parton, which nives the facts with very considerable detail and
fair accuracy, but with no power of criticism. Fresh correspondence of Voltaire
is constantly being discovered, sometimes showing that his published works have
been considerably garbled, so that an edition definitive from such manuscripts as
exist, and containing all the variants of his own constantly altered issues, is likely
to be a matter long delayed. (G. SA.)

VOLTERRA, a town of Italy, in the province of Pisa,
51 miles by rail east-south-east from Leghorn, and 35 by
road west-north-west from Siena, stands on a commanding
olive-clad eminence about 1600 feet above sea-level, and
is surrounded by the massive remains of its ancient walls,
some 4|- miles in circuit. The most important relic of its

Etrurian period is the Porta dell Arco, an archway of

dark grey stone, about 20 feet in height, the corbels of

which are adorned with almost obliterated heads, probably

representing the guardian deities of the city. Volterra

possesses several public buildings of interest, dating from
the period of its republican independence in the 13th

century. The Palazzo dei Priori, or Palazzo Pubblico

(1208-57), is a handsome building, unfortunately some
what modernized in its windows and mouldings ;

it con
tains a very valuable collection of Etruscan antiquities,

especially cinerary urns. The cathedral, consecrated in

1120, but enlarged and adorned by Niccolo Pisano in 1254,
has a fine pulpit of that period, and on the high altar are

sculptures by Mino da Fiesole; in the transept is a remark

ably fine Annunciation by Luca Signorelli. The baptistery

also, supposed to date in part from the 7th century, largely

belongs to the 13th; the font is by Andrea di Sansovino,
and the ciborium by Mino da Fiesole. The citadel, now
a house of correction, consists of two portions, the Rocca

Vecchia, built in 1343 by Walter de Brienne, duke of

Athens, and the Rocca Nuova, built by the Florentines

(1472). The inhabitants are chiefly employed in the

manufacture of vases and other ornaments from alabaster,
of good quality, found in the vicinity of Volterra and near

Leghorn. The population in 1881 was 5347 (commune
14,063).

Volaterrie (Etrurian Vc7athri) appears to have been one of the
twelve confederate cities of Etruria (see ETBUKIA, vol. xiii. p. 636).
It received a military colony under the triumvirate, but is included

by Pliny among the municipal towns of Etruria. It was destroyed
in the 10th century, and rebuilt under the Othos. In the 12th
and 13th centuries it enjoyed free institutions

;
in the 14th it fell

under the power of Florence. Persius the satirist and Daniele da
Volterra (see RICCIARELLI) were both natives of the town.

VOLUNTEERS. Although it would be difficult to

assign a period when the principle of volunteer organiza
tion for national defence was first adopted in England, it

is certain that societies to promote this object existed in

various parts of the country in the reign of Henry VIII.,
who in fact granted a charter in 1537 to the &quot;

Fraternity
or Guylde of Saint George : Majsters and Rulars of the

said Science of Artillary as aforesaid rehearsed for long-
bowes Cros-bowes and Hand-Gonnes.&quot; This ancient vol

unteer corps is now the Honourable Artillery Company of

London, whose muster-rolls have borne the names of many
distinguished personages, including John Milton. Al

though the Honourable Artillery Company has always been

a distinct volunteer association, it was at one time (notably

during the wars of the Commonwealth) a centre of instruc

tion for the City trained bands, whose officers indeed were

required by statute to be members also of the company.
It is an interesting fact in connexion with this company
that there exists at Boston, U.S., a volunteer corps bear

ing the name of the &quot;Antient and Honorable Artillery

Company of Massachusetts.&quot; This legacy of the pilgrim-
fathers was formed in 1638 after its London prototype,
and its Puritan origin is still recognized in the &quot;

election

sermon&quot; which celebrates the anniversary of its formation.

It was not, however, until 1779 that volunteer organiza-
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tion became an integral part in national defence. In that

year, Ireland being threatened with invasion by France

and Spain, a levy of 40,000 Protestants was made by the

gentry in the north. The energy and patriotism thus

promptly manifested no doubt averted the impending

danger, but not without unexpected results, for the volun

teers then enrolled availed themselves of the opportunity
to assert claims on their own account for the extension of

civil liberty. The close of the 18th and the early part of

the present century saw in Great Britain itself a more com

plete development of the national instinct for self-defence,

when the aggressive wars of France, following upon the

Revolution of 1789, threatened the safety of the United

Kingdom. Between 1794 and 1804 successive Acts of

Parliament were passed providing for the administration

and discipline of the volunteer force, which, in 1805, when
invasion by the first Napoleon was imminent, amounted
to 429,165 men (70,000 of whom were Irish). AVhen

peace, however, was restored, this force was disbanded,
with the exception of the yeomanry or volunteer cavalry,
which continues to this day.

After an interval of nearly half a century the warlike

attitude of France, under Napoleon III., caused the British

once more to arm for the protection of their country. This

long interval, however, had been used differently by the

respective nations. England, from a questionable economy,
had allowed both army and navy to decline in strength and

efficiency ;
France on the other hand, by the energetic

development of her military anfl naval power, and the

early application of steam to ships of war, brought the pos
sibilities of the invasion of England in 1846 within measur
able distance, while a feeling of hostility was fostered and
inflamed by her political writers. England at this time

was awakened to the gravity of the situation by the publi
cation of a well-known letter from the duke of Wellington,
then commander-in-chief, to Sir John Burgoyne,

1 followed

by a well-timed pamphlet by General Sir Charles Napier,
entitled The Defence of England by Volunteer Corps and
Militia. This characteristic sketch of the true principles
of defence for a free people became seven years later the

basis of the volunteer organization.
In 1857 the French press became more and more

menacing. The United States had dismissed the resident

British minister, and in consequence reinforcements had to

be sent to Canada and New Brunswick. The war going
on in China required an army and employed a fleet. The
Indian Mutiny taxed the resources of England to the

uttermost, while at home (save the actual garrisons) an

unsatisfactory reserve of barely 36,000 militia was all that

could be counted on. This threatening condition of affairs

tended to aggravate, if not to produce, a serious commercial

panic. It was then that the volunteer movement began,
and by a popular impulse.
A circular letter, dated 12th May 1859, from the

secretary for war to the lord-lieutenants of counties in

Great Britain, authorized the formation of volunteer corps.

The statute under which the general enrolment took

place was the same that had governed the organization
of the volunteer force in the beginning of the century.-
The main provisions of that Act, however, were found

inapplicable to the altered conditions under which invasion

was now possible (through the application of steam); they
failed also to meet the new system entertained of main

taining the volunteer force on a permanent footing in

peace. A new Act was therefore passed, the most important

provision of which 3 was that apprehended invasion should

constitute a sufficient reason for the sovereign to call

out the volunteers for service, in lieu of the old condition

1
Life and Letters of field-Marshal Sir John Burgoyne.

2 44 Geo. III. cap. 54. 3 Volunteer Act, 1863, s. 17-

which required the actual appearance of the enemy upon
the coast. To carry this provision into effect, the appre
hension has to be first communicated to parliament, or if

parliament is not sitting declared by the queen in council

and notified by proclamation. The volunteers are there

upon bound to serve in Great Britain until released by a

proclamation declaring the occasion to have passed. When
so called out, they receive pay on the army scale.

The force thus brought into existence is composed of

corps of light horse, artillery, engineers, mounted rifles,

and rifle volunteers. There exist also in connexion with

the Admiralty special volunteer corps for the defence of

the coast-line, called &quot;

Royal Naval Artillery Volunteers.&quot;

The term &quot;

corps
&quot;

possesses no tactical signification.

Any body of persons, great or small, whose offer of

service the queen has accepted constitutes a &quot;

corps.&quot;
The

property belonging to the corps is vested in the command

ing officer, and is administered by a committee of officers

under the rules of the corps. These rules are in the first

instance agreed on at a general meeting of officers and

men, and, having received the queen s approval, become

legal, and may be enforced by a magistrate s order. The

commanding officer has power to dismiss a man from the

corps, and a volunteer not on actual service may ter

minate his engagement on giving fourteen days notice.

Volunteers, when assembled under arms, whether for

actual service or for exercise, are under the command
of the commander-in-chief or of general or other field-

officers of the regular army appointed to command them,
who must be senior in rank to every officer of the volun

teers present. But it is a fundamental law that volunteers

are to be led by their own officers. For the purposes of

training, a permanent staff of adjutants and sergeant-in
structors is provided from the regular army.

The formation of corps constituted as described was so

rapid that in the course of a few months in 1859-60 a

force of 119,000 volunteers was created. For adminis

trative purposes, and for instruction, small corps were

grouped in their several counties into &quot; administrative

battalions.&quot; This provisional arrangement has since been

abolished (a questionable measure), and the small &quot;

corps,&quot;

deprived of much of the status necessary as nuclei of

battalions in time of war, are converted into constituent

parts or companies of what had been their administrative

battalions. These latter are now not only constituted

&quot;corps&quot;
in the meaning of the Act, but are called

&quot; con

solidated
corps,&quot; though their constituent parts are widely

scattered. Though this arrangement is convenient during

peace, confusion would probably result under pressure of

apprehended invasion.

On the 7th March 1860 the queen held a levee in

London, at which 2500 officers of volunteers were pre
sented. On the 23d June a royal review was held in

Hyde Park, when 21,900 volunteers marched past; and
at Edinburgh on the 7th August another royal review

took place, at which 22,000 volunteers from the northern

corps were under arms.

Public confidence was thus restored, but yet more
remained to be done. An end had to be put to the ever-

recurring panics that paralysed from time to time the

commercial system of the country. The Government,
which in the beginning had tolerated rather than en

couraged the movement, now followed the lead of public

opinion, and decided on maintaining the volunteer force

as a part of the regular defensive system of the country.
The personnel of the volunteer corps (with a few essential

exceptions) thereupon underwent a change. The wealthy
and professional classes, who had at first joined the ranks

in anticipation of war, cared no longer to bear arms.

Their places were taken by the artisan class, which added
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materially to the number and permanence of the force.

But, as contributions and subscriptions now flagged, it

became evident that public grants would have to be voted

for its maintenance. A Royal Commission was therefore

appointed in 1862 to inquire into the requirements of

the volunteers, as well as to determine the conditions on

which the public grant should be given, and a scale of

ordinary and special capitation allowances, subject to regu

lation, was fixed on that commission s recommendation.

It was not to be expected that this so-called mushroom

army should escape a certain amount of professional ridi

cule, which the inefficiency of the old volunteers associated

with the name. Nor was this tendency unmixed with

apprehension in certain quarters that the public grants
voted for the force might in some way affect the interests

of the regular army. But a generous appreciation and

sympathy took the place of adverse criticism, as the

earnestness of the volunteers and their devoted loyalty
became apparent. Nor were they unsuccessful in their

own efforts to keep pace with modern military training,

and even to introduce improvements. Lord Elcho, a

prominent leader of the volunteer movement, revived in

the National Rifle Association the ancient English pastime
of practising at the butts. The queen herself fired the

first shot (a bull s-eye) at Wimbledon in 1860, and thus

inaugurated those great national meetings where many
thousands compete annually for prizes, the aggregate value

of which has now reached 14,680, with 126,463 entries.

Colonel Harcourt followed Lord Elcho in establishing
the National Artillery Association, whose meetings are held

annually at the School of Gunnery at Shoeburyness. The
volunteers in this arm of the force are more than 40,000

strong, and belong chiefly to the mechanic class. Their

aptitude to learn the use of the great modern ordnance

which their presence at the School of Gunnery encourages,
and their steady discipline when in garrison, have impressed
the officers of the Royal Artillery with their value as a

reserve for manning the coast defences, as well as for the

equipment of field batteries. Special provision has now
been made for the latter, on the condition that the batteries

are fully horsed by the volunteers, and that three com

plete detachments of men per gun are maintained in

training.
The regular attendance of detachments of colonial vol

unteers at these great annual national competitions has

exercised for some years past a silent and beneficial

influence, by fostering the military sympathy of the

colonies with the mother country as regards the interests

of imperial defence. This feeling found practical expres
sion in the expedition to the Soudan in 1885.

A novel and peculiarly national arm was also introduced

in 1860 by Colonel Bower, then master of the Hambledon
hounds at Droxford, who trained members of the hunt as

a corps of mounted riflemen to occupy ground from point
to point across country.
When the number of hunting men in Great Britain is

considered, all of whom would be ready to turn out, thus

equipped, to harrass the flank of an invader, beyond reach

even of his cavalry, some estimate may be formed of the

value of this contribution to the plan of defence.

The late Lord Ranelagh, another leader of mark among
volunteers, initiated the great Easter volunteer field-days
at Brighton and elsewhere. His views, at first opposed,
are now officially acted on, and the annual Easter assem
blies have developed into manoeuvres, interesting as well

as instructive to all engaged. The Easter holidays afford

also opportunity to artillery volunteers to go into garrison in

forts, as at Sheerness and other coast works, where means
of practising are available. Facilities in camp instruction

are also extended to volunteers in summer, an arrangement

which enables the small scattered corps to unite for drill.

As many as 100,000 volunteers were in camp in 1887.

Perhaps the most important organization of all, alike for

the service of the army and the auxiliary forces, is that

known as the &quot;Engineer and Railway Transport Corps,&quot;

formed by the patriotic exertions of the late Charles

Manby, civil engineer, and a lieutenant-colonel in the corps.
The term

&quot;corps&quot; presents in this case a council of officers

composed of the following elements : (1) eminent civil

engineers ; (2) the general managers of the main lines of

railway ; (3) the chief employers of labour. These officers

have the rank of lieutenant-colonel. There are also other

officers of the same classes, subordinate to the above, and
not belonging to the council. The functions of the corps
include (a) the arrangement and the carrying into effect of

any sudden and general concentration of troops to oppose

invasion, and (b) the rapid execution of works upon the

railways and lines of defence by the means at the disposal
of the great contractors directed by the civil engineers.
The ready labour power of this useful corps is estimated

at from 12,000 to 20,000 navvies, with tools, barrows, and

commissariat complete. It has already performed important
service in tabulating, and printing at great private cost,

complete time-tables and special reports for six general
concentrations against possible invasion. A special return

was also prepared by the corps (the first of its kind) of the

entire rolling stock of all the railways in Great Britain.

This important work which is corrected and republished

annually shows where the requisite numbers of carriages
of every description can be obtained for the composition
of troop trains.

The opinion of military judges has been that the main
weakness of the whole volunteer system rests with the

officers. But this judgment has undoubtedlybeen modified

of late years by the eagerness displayed by the officers of

all ranks to become capable leaders of their men. While

advantage is taken of the facilities provided by the

Government such as schools of instruction, temporary
attachment to regular and militia regiments, and half-

yearly examinations in tactics officers of volunteers are

making progress among themselves by initiating societies

in various parts of the country for the study and discussion

of military subjects, war games, &c. Individually, some
officers have already taken a prominent position as students

in the art of war. One of these, Colonel Macdonald, C.B.,

commanding the Edinburgh Rifle Volunteers, has originated

important improvements in the system of infantry drill, and
his modifications have been approved in principle by the

adjutant-general. An ambulance service has been organized,
and a scheme for battalion transport brought out.

The foregoing organization has not exhausted the re

sources of volunteer national defence. Science and com
mercial wealth combined are now creating an outer line,

the former for the defence of the Humber, Tees, Tyne,

Mersey, &c., by means of volunteer marine mining corps,

and the latter by the institution of the Naval Volunteer

Defence Association, having for its object the protection
of merchant ships, by fitting out in British ports a number
of merchant vessels to serve in time of war as a cordon

around the coasts of the kingdom, within which the ship

ping may pass in security.

There is yet another weak point, of equal importance, in

the personal equipment of the volunteers, which, as a rule,

is deficient for field service. But now that the jurisdiction
has been transferred from the lord-lieutenants of counties

to the crown, the whole subject of equipment for the field

is entrusted to direct and responsible military authority.
The still graver question arises as to the issue of war

like stores in general in the time of national danger.

Notwithstanding that such stores are already partially in
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possession of the services, the issue to the levee en masse

(or augmentation of the volunteer force) alone will be a

matter of extreme difficulty for one arsenal to manage.
This difficulty will be best understood by the following
statement. The volunteer force in Great Britain at the

beginning of the century numbered 359,165. Since then,

however, the population has nearly doubled. Therefore,

supposing all other conditions to be equal, the number
that would now come forward to defend the country would
be about 700,000, or 481,800 more than the present peace

footing of the volunteer force. One arsenal is not sufficient

to sustain the strain that would then be put upon it.

Strategically considered also, the situation of that at

Woolwich is not such as to justify the accumulation there

of all the warlike material the nation would have to depend
on. A central arsenal, if not a northern one as well,

appears to be a national necessity.
The existence of the volunteer force averts conscription

for the country s defence, and it forms, as the first Lord

Brougham characterized it, a &quot; national insurance.&quot; The
cost to the country is trifling compared with the magni
tude of the issues, being in 1885 767,400 for 218,000
&quot;efficient&quot; volunteers entitled to the public grant, that

is 3, 8s. 6d. per volunteer, or barely 6d. per head of the

population to be defended. The value of the volunteer

force is not, however, to be estimated by the numbers

actually enrolled. It is in fact, in its present form, a

great training school of citizen soldiers, through which

thousands pass annually into a reserve ready to join in

case of need. And every year of its valuable service con

firms the wisdom of Sir Charles Napier s last words of

advice to his countrymen, viz.,
&quot;

Militia and volunteers

are the proper forces to prepare for danger in time of

peace.&quot; (M. M M.)

VOLUSENUS, FLORENTITJS (that is, FLORENCE WILSON
or WOLSEY, though in an English letter lie writes himself

VOLUZEXE), a Scottish humanist of the first half of the

16th century, whose elegant Latinity, but still more the

thoughtful beauty of his Christian philosophy, claims for

him a high place among the scholars of his age. That he

was born near Elgin, and studied philosophy at Aberdeen,
as is stated in the notice of his life published in 1619 by
Thomas Wilson in Adamsoni Poemata Sacra, may be only
an inference (though probably a just one) from a passage
in the dialogue De Tranquillitate Animi, more than half

of which consists of a description of the abode of tran

quillity, based on a dream that, as we are told, came to the

author, when he had been a student of philosophy for

four years, after a conversation on the pleasant banks of

the Lossie with John Ogilvy, afterwards rector of Cruden.

Proceeding to Paris, he became tutor to a nephew (or really
a bastard son) of Cardinal Wolsey, and this connexion led

to repeated visits to England, where he was well seen by
the king, and formed, with men like John Fisher, Stephen
Gardiner, and Thomas Cromwell, connexions that were

not dissolved by Wolsey s fall, for he was in England as

late as 1534. In Paris he knew George Buchanan, who
afterwards wrote a graceful epitaph on his friend s death,
and found patrons in the cardinals Jean de Lorraine (to
whom he dedicated in 1531 a Latin exposition of Psalm

xv.) and Jean du Bellay. With the latter he started in

1534 for Italy, but, being detained by sore sickness at

Avignon, found a new patron in the bishop of the diocese,
the learned and pious Sadolet, who procured for him the

mastership of the school at Carpentras, with a salary of

seventy crowns. Volusenus felt himself a little out of

place in a grammar school, all his tastes leaning to philo

sophy, and it would seem that from Carpentras he made

repeated visits to Lyons (where Gesner saw him, still a

young man, in 1540), probably also to Italy, where he

made many friends, perhaps even to Spain, for Alciat tells

us that he had acquired French, Italian, and Spanish

&quot;par frequentation des nations.&quot; A letter of Sadolet

from Rome in 1546 shows that he had then resolved to

return to Scotland, and was concerned to know what course

he should hold in the religions dissensions of the time.

He died on the journey, however, at Vienne in Dauphine.
The authorities for the life of AVilson are well brought together

by Irving in the Lives of Scottish Writers (1839) ;
with the excep

tion of two letters in the liannatyne Miscellany, vol. i., the most

important of them had already been collected in Wishart s edition

of the De Tranquillitate (8vo, Edin., 1751). Irving, however,
overlooked Wilson s earliest works, Fl. Vol. ad illustr. Dom. Card.

LotliaringorumPs. xv. Encrratio (ito, Paris, 1531) and Fl. Vol. Brit-

anni in Psalmum nobis 50 Hebreeis vero 51 ad . . . Stephanum Winto-
niensem Episcopum Enar. (4to, Paris, 1532). These show that his

linguistic studies embraced Hebrew as well Greek and Latin.

Wilson s reputation, however, rests on the beautiful dialogue already

cited, and first printed by Gryphius at Lyons in 1543. From in

ternal evidence it appears to have been composed about that time,
but the subject had exercised the writer for many years. The

dialogue shows us Christian humanism at its best, not yet breaking
with the church and somewhat afraid of authority, but open to new

light, tolerant and yet believing. Volusenus is a great admirer of

Erasmus, but censures in him a lack of purity in his Latin and a

certain want of philosophy. Latinity and philosophical training
are his own distinguishing points, but his philosophy is Christian

and Biblical rather than classical or scholastic. To analyse his

argument would here be out of place ;
the title of the dialogue

itself shows that he takes a fresh and independent view of the

chief good of Christian ethics, and it is sufficient to observe that

from this point of view he ultimately reaches a doctrine as to the

witness of the Spirit and the assurance of grace which breaks

with the traditional Christianity of his time and contains ethical

motives akin to, though not identical with, those of the German
Reformation. The verses which occur in several parts of the

dialogue, and the poem which concludes it, give Wilson a place

among Scottish poets, but not nearly so high as that which he

occupies among philosophical writers on Christianity.

VONDEL, JOOST VAN DER (1587-1679),&quot;Dutch poet.

See HOLLAND, vol. xii. p. 94.

VORAGINE, JACOBUS DE
(c. 1230-1298), archbishop

of Genoa, is said to have been born at the little village of

Varaggio, near Savona, about the year 1230. He entered

the order of St Dominic in 1244, and is said to have

preached with great success in many parts of Italy, as well

as to have taught in the schools of his own fraternity.

From the office of prior in 1267 he was raised to be

provincial of all Lombardy. This post he held till 1286,
when he was removed at the meeting of the order in Paris.

He also represented his own province at the councils of

Lucca (1288) and Ferrara (1290). On the last occasion

he was one of the four delegates charged with signifying
Nicholas IV. s desire for the deposition of Munio de Zamora,
who had been master of the order from 1285, and was

deprived of his office by a papal bull dated April 12, 1291.

i In 1288 Nicholas empowered him to absolve the people
!

of Genoa for their offence in aiding the Sicilians against
Charles II. Early in 1292 the same pope, himself a

Franciscan, summoned James to Rome, intending to con

secrate him archbishop of Genoa with his own hands.

James reached Rome on Palm Sunday (March 30), but

only to find his patron ill of a deadly sickness, from which

he died on Good Friday (April 4). The cardinals, how

ever, &quot;propter bonorem Communis Januse,&quot; determined

to carry out this consecration on the Sunday after Easter,

and thus, to quote his own words, &quot;he returned with joy
to his own city, and was reverently received by the

people.&quot;
If we may trust Echard, he was a model bishop,

and especially distinguished himself by his efforts to

appease the civil discords of Genoa. His death seems to

have taken place in June 1298. He was buried in the

Dominican church at Genoa. A story, mentioned by
Echard as unworthy of credit, makes Boniface VIII., on

the first day of Lent, cast the ashes in the archbishop s

eyes instead of on his head, with the words,
&quot; Remember
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that thou art a Ghibclline, and with thy fellow Ghibellincs

wilt return to naught.&quot;

Jacobus do Voragine has left us a list of his own works. Speak
ing of himself in his Chronicon Januense, he says,

&quot; While he was
in his order, and after he had been made archbishop, he wrote many
works. For he compiled the legends of the saints (Legendas

Sanctorum] in one volume, adding many things from the Historia

Tripartita ct Scholastica, and from the chronicles of many writers.&quot;

The other writings he claims are two volumes of
&quot; Sermons con

cerning all the Saints
&quot; J whose yearly feasts the church celebrates.

Of these volumes, he adds, one is very diffuse, but the other short

and concise. Then follow Scrmoncs de Omnibus Evangeliis Domi-
nicalibus for every Sunday in the year ; Scrmoncs de Omnibus

Evangeliis, i.e., a book of discourses on all the Gospels, from Ash

Wednesday to the Tuesday after Easter
;
and a treatise called

&quot;Marialis, qui totus est de B. Maria compositus,&quot; consisting of

about 160 discourses on the attributes, titles, &c., of the Virgin

Mary. In the same work the archbishop claims to have written

his Chronicon Januense in the second year of his pontificate (1293),
but it extends to 1296 or 1297. To this list Ecnard adds several

other works, such as a defence of the Dominicans, printed at Venice
in 1504, and a Summa Virtutum ct Vitiorum Guillclmi Feraldi,
a Dominican who died about 1250. James is also said to have
translated the Old and New Testaments into his own tongue.

&quot;But,&quot; adds Echard, &quot;if he did so, the version lies so closely
hid that there is no recollection of it.

&quot;

His two chief works are the Chronicon Januense and the Golden

Lcrjcnd or Lombardica Hystoria. The former is partly printed in

Muratori (Scriptorcs Rer. Ital., ix. 6). It is divided into twelve

parts. The first four deal with the mythical history of Genoa
from the time of its founder, Janus the first king of Italy, and
its enlarger, a second Janus, &quot;citizen of

Troy,&quot;
till its conversion

to Christianity &quot;about twenty-live years after the passion of

Christ.&quot; Part v. professes to treat of the beginning, the growth,
and the perfection of the city; but of the first period the writer

candidly confesses he knows nothing except by hearsay. The
second period includes the Genoese crusading exploits in the East,
and extends to their victory over the Pisans (c. 1130), while the

third reaches down to the days of the author s archbishopric.
The sixth part deals with the constitution of the city, the seventh
and eighth with the duties of rulers and citizens, the ninth with
those of domestic life. The tenth gives the ecclesiastical history
of Genoa from the time of its first known bishop, St Valentine,
&quot;whom we believe to have lived about 530 A.D.,&quot; till 1133, when
the city was raised to archiepiscopal rank. The eleventh contains

the lives of all the bishops in order, and includes the chief events

during their pontificates ;
while the twelfth deals in the same way

with the archbishops, not forgetting the writer himself.&quot;

The Golden Legend, one of the most popular religious works of

the Middle Ages, is a collection of the legendary lives of the greater
saints of the mediaeval church. The preface divides the ecclesias

tical year into four periods corresponding to the various epochs of

the world s history, a time of deviation, of renovation, of recon

ciliation, and of pilgrimage. The book itself, however, falls into

five sections: (a) from Advent to Christmas (cc. 1-5); (b) from-

Christmas to Septungesima (6-30); (c) from Septuagesima to Easter

(31-53); (d) from Easter Day to the octave of Pentecost (54-76);
(e) from the octave of Pentecost to Advent (77-180). The saints

lives are full of puerile legend, and in not a few cases contain

accounts of 13th-century miracles wrought at special places, par
ticularly with reference to the Dominicans. The author is very

particular in giving the derivation of proper names, and indred

generally supplies a copious choice of alternatives. He is nearly

always careful to assign a yearly date to the saints he treats of,

but seldom, if ever, mentions their feast days. As he reaches the

great seasons of the year he inserts treatises dealing with their signi
ficance and interpretation. These we have for Advent, Christmas,
Good Friday, Easter, Whitsunday, &c. The last chapter but one

(181)
&quot; De Sancto Pelagio Papa,&quot;

contains a kind of history of the
world from the middle of the 6th century; while the last (182) is a

somewhat allegorical disquisition,
&quot; De Dedicatione Ecclesi;e.&quot;

Tlic Gcililen Legend was translated into French by Jean Belet dc Vigny in the
14th century. It was also one of the earliest books to issue from the press. A
Latin edition is assigned to about 1469; and a dated one was published at Lyons
in 1473. Many other Latin editions were printed before the end of the century.
A French translation by Master John Hataillier is dated 1470; Jean de Vipny s

appeared at Paris, 1488; an Italian one by Nic. Manerbi (? Venice, 1475); a
Bohemian one at 1 ilsen, 1475-9, and at Prague. 1495; Caxton s English versions,
1483, 1487, and 1493; and a German one in 1489. Several 15th-century editions
of the Sermons are also known, and the Marialt was printed at Venice in l-!97

and at Pai i.s in 1503.

VORARLBERG, the most western division of the

Austrian-Hungarian monarchy, is bounded on the N.

1 Printed without name or place, 1484.
2 The adjective &quot;golden&quot; has been transferred from this to other

works of the author.

by Bavaria, on the W. by the Lake of Constance,

Liechtenstein, and Switzerland, on the S. by Switzer

land, and on the E. by Tyrol. Though united for

administrative purposes with Tyrol, it enjoys a con

stitution of its own. and ranks as a separate member of

the empire. It is emphatically an Alpine region, being
traversed by various spurs of the Rhoetian Alps (Arlberg,

Bregenzer Wald, &c.), attaining a height of 6000 to 9000

feet, and even possessing a few small glaciers. The
name is derived from the Arlberg Pass (i.e., Adlerberg, or

Eagle s Mountain, 5895
ft.), separating it from Tyrol and

forming the means of communication between Innsbruck
and the Lake of Constance. The pass is now traversed by
a railway, the tunnel under the Arlberg itself (opened Oct.

1884), being 6-^-
miles in length. Vorarlberg is watered by

numerous small streams, most of them flowing into the

Rhine, which is in contact with the west side of the crown-

land for a distance of about 20 miles. About one-third

of the surface (almost exactly 1000 square miles in extent)
is occupied by pasture, upwards of one-sixth by forests,

one-seventh by meadows, and only one-twentieth by arable

land. In correspondence with these figures, we find that

the chief employments of the inhabitants are cattle-rearing,

dairy-farming, and forestry.

In 1881 the district contained 61,115 cattle, and cheese is

produced in large quantities. Grain is cultivated in the valley-

bottoms, but not more than enough is raised to cover the home
consumption ; potatoes, fruit, and wine are also produced. The

manufacturing industry is also by no means unimportant, occupy
ing nearly 30 per cent, of the population. The chief branch is the

spinning and weaving of cotton, which is carried on with special

vigour in the neighbourhood of the towns and larger villages. A
characteristic industry is the construction of wooden chalets, which
are exported to Switzerland by water. Many of the men spend
the summer in Switzerland as masons and labourers, returning to

their homes in winter. In 1881 the population numbered 107,373,

nearly all of Teutonic stock and the Roman Catholic faith. The
chief towns, none of which are large, are Bregenz (4736 inhabit

ants), the capital, and the port of Austria on the Lake of

Constance, Bludenz (3150 inhabitants), Feldkirch (3600), and
Dornbirn. Vorarlberg belongs to the see of Brixen, the prince-

bishop of which is represented by a vicar-general at Feldkirch.

The provincial diet consists of twenty-one members, including the

vicar-general. The crownland sends two representatives to the

imperial parliament.

Vorarlberg is formed out of the old duchies and countships of

Bregenz, Feldkirch, Bludenz, Sonnenberg, and Hohcnems, all of

which had come into the possession of the house of Austria by the

14th century, chiefly by purchase. Prior to 1782 it was counted

part of Hither Austria, but since then it has been administratively
united with Tyrol. The peace of Pressburg (1805) assigned it to

Bavaria, along with northern Tyrol, but it was restored to its old

allegiance in 1814.

VORONEZH, a government of southern Russia, is

bounded by Tamboff on the N., Saratoff and the Don
Cossacks on the E., Kharkoff on the S., and Kursk and

Orel on the W., and has an area of 25,448 square miles.

It occupies the southern slopes of the Middle-Russian

plateau, and its average elevation is from 450 to 700 feet

above sea-level. The surface is hilly, and broken by
ravines in the west (where two ranges of chalk hills

separated by a broad valley run north and south), but

flat and low to the east of the Don. Devonian sandstones

crop out in the north, but farther south these are covered

with chalk. Glacial clays with northern erratics spread
as far south as Voronezh, and extensive areas are covered

with Lacustrine clays and sands. The soil is very fertile,

owing to the large prevalence of the black earth
;

it

becomes, however, sandy towards the east. Voronezh lies

on the border between the forest aud meadow-region of

Middle Russia and the southern steppes ;
the forests

rapidly disappear as one advances south, and those which

in the time of Peter the Great still covered the upper

parts of the tributaries of the Don, and were used for

shipbuilding, are now almost entirely destroyed. Less

XXIV. - -
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than one-tenth of the entire area is under wood, and both

timber and firewood have to be imported.
The Don traverses Voronezh from north to south-east,

watering it for more than 400 miles
;

it is an important
channel for the export of corn, tallow, and other raw pro

duce, as well as for the import of wood, floated from the

north. Its tributary the Voronezh is also navigated,
and another large tributary, the Vorona, flows through
the eastern part of the government. Many other small

streams flowing into the Don intersect the territory, but

the influence of the dry steppes begins to make itself felt
;

there are no lakes, and marshes persist only in the valleys.
The climate is therefore continental, and, although the mean

temperature at Voronezh is 42 7 F., that of January is as

low as 8 &quot;3 and that of July as high as 74 -

2.

The population is steadily increasing, and reached 2,532,840 in

1883 as against 1,974,400 in 1860. It is Little Russian in the
south-west (from 35 to 40 per cent., according to different estimates),
and Great Russian elsewhere. There are also a few German colonies

with some 3500 inhabitants, and a few Poles (2000).

Agriculture is the chief occupation, and corn is exported to a
considerable amount. The average crops from 1883 to 1885 reached

3,467,800 quarters of rye, 901,600 of wheat, 958,000 of oats,

1,680.000 of various grains, and 960,100 of potatoes. 17,000 acres

were under beet (176,000 cwts. in 1885); tobacco is also largely
cultivated, and the crop of 1885 yielded 1,723,000 ft. The sun
flower has also been much cultivated of late for oil. The Voronezh
horses enjoy a high reputation in Russia, as also do its cattle, and

cattle-breeding has advanced during the last thirty years. In 1883
there were 535,500 horses, 649,100 cattle, and 1,348,100 sheep.
Bees are kept in many villages, and honey is gathered to the
annual amount of more than 10,000 cwts. Market-gardening and

fishing are also of importance. The manufactures are of recent

growth; the production reached 2,066,000 in 1884, the chief

products being spirits, oil, sugar, woollens, and tallow. Wheat
and other grains, flour, flax, tallow and hides, wool, and cattle are

the chief items of export.
Voronezh is divided into twelve districts, the chief towns of

which are Voronezh (56,185 inhabitants in 1885), Biryutch (4435),

Bobroff(8660), Bogutchary (4230),Korotoyak (1840), Nijne-Dyevitsk
(2635), Novokhopersk (8015), Ostrogozhsk (8610), Pavlovsk (8390),
Valuiki (4425), Zadonsk, with a great monastery (9940), and Zem-
lyansk (3870). These are mostly mere administrative centres

;
and

several villages, such as Buturlinovka (21,700),Katatch (13,000), and
Vorontsovka (12,000), have larger populations and more commerce.

VORONEZH, capital of the above government, is

situated on a high bank of the river of the same name,
365 miles by rail to the south of Moscow. It is almost

entirely built of wood, and only recently began to re-

acquire importance as an entrepot on the railway which
connects Moscow with the Sea of Azoff. It has a military
school of cadets, gymnasiums for boys and girls, and a
number of schools for elementary education. Its theatre,
now rebuilt, has a name in the history of the Russian

stage, and the town was also the birthplace of two

peasant poets, to whom we owe some of the finest ex

amples of Russian poetry Koltsoff and Nikitin. A
memorial to the former has been erected on a public pro
menade. A few factories for cleansing wool and for the

preparation of tallow and oil, as well as some distilleries,

have arisen of late. The population of the town in

creased from 39,800 in 1860 to 56,185 in 1885. It is

now an important entrepot for corn, flax, tallow, hides,

sugar, wood, and coal from the Don
;
the railway traffic

amounts to 2^ million cwts., and that of the Razdelnaya
junction, close by, is nearly thrice that amount.

Voronezh was founded in 1586, as a fort against Tartar raids, on
a site which had been occupied from the llth century by a Khazar
town, but had been deserted during the 14th and 15th centuries.
Four years afterwards it was burned by the Tartars, but again re

built, and soon became an important trading place. Its wooden
fort was rebuilt in 1672. Peter I. recognized its importance, and
in 1694 erected on an island of the river a wharf, where a flotilla of

sixty-six boats (2546 guns and 17,000 men) was built, under the
direction of Dutch shipbuilders, for the conquest of Azolf. It thus
became the basis of further advances towards the Black Sea. The
town was almost completely destroyed by fire in 1703, 1748, and
1773, but was always rebuilt and has steadily developed.

VORTEX MOTION. See HYDROMECHANICS, vol. xii.

p. 450 sq.

VOSGES, a mountain range of central Europe, stretching

along the west side of the Rhine valley in a north-north

east direction, from Basel to Mainz, for a distance of 150
miles. Since 1871 the southern portion, from the Ballon

d Alsace to Mont Donon, has been the political boundary
between France and Germany. There is a remarkable

similarity between the Vosges and the corresponding range
of the Black Forest on the other side of the Rhine : both

lie within the same degrees of latitude and have the same

geological formation; both are characterized by fine forests

on their lower slopes, above which are open pasturages and
rounded summits of a uniform altitude; both have a steep
fall to the Rhine and a gradual descent on the other side.

The Vosges in their southern portion are mainly of granite,
with some porphyritic masses, and of a kind of red sand

stone (occasionally 1640 feet in thickness) which on the

western versant bears the name of &quot;

gres Vosgien.&quot;

Geographically the range is divided from south to north into

four sections : the Grandest Vosges (62 miles), extending from
Belfort to the valley of the Bruche

;
the Central Vosges (31 miles),

between the Bruche and the Col de Saverne
;
the Lower Vosges (30

miles), between the Col de Saverne and the source of the Lauter
;

and the Hardt (25 miles). The rounded summits of the Grandes

Vosges are called &quot;ballons.&quot; The departments of Vosges and
Haute Saone are divided from Alsace and the territory of Belfort

by the Ballon d Alsace or St Maurice (4100 feet). Thence north
wards the average height of the range is 3000 feet, the highest point
of all, the Ballon de Guebwiller (Gebweiler) or Soultz, rising on

the east to a height of 4680 feet. The Col de Saales, between the

Grandes Vosges and the central section, is 1900 feet high ;
the

latter is both lower and narrower than the Grandes Vosges, the

Mont Donon and other chief heights not exceeding 3300 feet. The

railway from Paris to Strasburg and the Rhine and Marne Canal
traverse the Col de Saverne (1085 feet). No railway crosses the

Vosges between Saverne and Belfort, but there are very good
carriage roads over the passes of Bussang (2410 feet) from Remire-
mont to Thann, the Schlucht (3746 feet) from Gerardmer to

Minister, the Bon Homrae (3100 feet) from St Die to Colmar, and
from St Die to St Marie-aux-Mines (2625 feet). The Lower Vosges
are a sandstone plateau ranging from 1000 to 1850 feet high, and
are crossed by the railway from Hagenau to Sarreguemines, defended

by the fort of Bitche. The Hardt, a sterile region, covered with
heath and low brushwood, has for its highest point the Donners-

berg (Mont Tonnerre), 2264 feet high ;
it is traversed through deep

ravines by the railways from Deux-Ponts to Landau, and from
Kaiserslautern to Spires and Worms. Meteorologically, the differ

ence between the eastern and western versants of the range is very
marked, the annual rainfall being much higher and the mean

temperature being much lower in the latter than in the former.

On the eastern slope the vine ripens to a height of 1300 feet
;
on

the other hand, its only rivers are the 111 and other shorter streams,
which afford water-power rather by their rapid fall than by their

abundance. The Moselle, Meurthe, and Sarre all rise on the

Lorraine side. Moraines, boulders, and polished rocks testify the

existence of the glaciers which formerly covered the Vosges. The
lakes, surrounded by pines, beeches, and maples, the green meadows
where hundreds of cows with tinkling bells peacefully graze, and
the fine views of the Rhine valley, Black Forest, and snow-covered
Swiss mountains combine to make the district charmingly pictur

esque. The lower heights and buttresses of the main chain on the

Alsatian side are covered with numerous castles, generally in ruins,
in connexion with which curious legends and interesting historical

incidents are told. At several points on the main ridge, especially
at St Odile above Ribeauvillo (Rappoltsweiler), are the remains of

a wall of unmortared stone with tenons of wood, 6 to 7 feet thick
and 4 to 5 feet high, called the pagan wall (Mur Pay en). It was

certainly used for local defence in the Middle Ages, and archaeolo

gists are divided as to whether it was built for this purpose by the

Romans, or before their arrival.

VOSGES, a frontier department of eastern France, was
formed in 1790, for the most part of territory previously

belonging to Lorraine, with fragments of Franche-Comte,

Champagne, and Alsace. The portion belonging to Alsace

was ceded to Germany in 1871. Lying between 47 48
and 48 32 N. lat., and 5 22 and 7 10 E. long., the

department is bounded by Alsace-Lorraine on the E. and

by the departments of Meurthe-et-Moselle on the N., Meuse
on the N.W., Haute-Marne on the W., and Haute-Saone on
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the S. The Vosges Mountains form a natural boundary
on the E. The highest point is the Hohneck (4482

feet) near the Schlucht. The south of the department is

traversed by the Monts Faucilles (2000 feet), which form

part of the European watershed, separating the basins of

the Rhine and the Ehone. The Moselle and the Meuse,
tributaries of the Rhine, have the largest drainage areas

in the department ;
a small district in the north-west

belongs to the basin of the Seine (Ornain and Marne),
the rest to that of the Rhone. The Moselle rises in the

Col de Bussang, and in a N.W. course of 75 miles receives

the Moselotte and Vologne on the right ;
the Mortagne

and the Meurthe on the right and the Madon on the left

bank also belong to Vosges, though they join the Moselle

outside the department. The source of the Saone is on

the south-east slope of the Monts Faucilles, and the Canal

de 1 Est follows the course of the Coney, a tributary of

the left bank. The height above the sea, the northward

exposure of the valleys, and the impervious subsoil com
bine to make the climate severe

;
the average temperature

at Epinal (1070 feet) is 49 F. The annual rainfall is 24

inches at Epinal, 31 at St Die, and more in the mountains.

Of a total area of 1,452,181 acres, arable land occupies 603,201

acres, grass 199,839, wood 361, 526, heath, pasture, and uncultivated
land 81,486, and vineyards 12,054. The live stock in 1881 included

31,811 horses (of a small but strong breed), 357 asses and mules,
143,827 cattle, 45,634 sheep, 81,488 pigs, 19,615 goats, more than

17,000 dogs, 500,000 head of poultry; 17,952 beehives yielded
43 tons 7 cwts. of honey and 18 tons 11 cwts. of wax. 872 tons

of cheese were made at Geiardmer. The crops in 1884 were wheat

1,911,470 bushels, meslin 494,483, rye 710,627, barley 103,262,
oats 3,225,755, buckwheat 63,409, potatoes 17,787,404, dry vege
tables 45,974, fodder beetroot 25,060 tons, tobacco 33 tons, hops
79 tons, hemp seed 138 tons, hemp 99 tons, linseed 39 tons, flax

22 tons, hemp, flax, and poppy oils 94 tons, colza seed 206 tons,
fodder 457,383 tons, wine 2,869,000 gallons (average of preceding
ten years 3,964,441). The department stands first in France for

the extent and importance of the woods under forest rule, though
only third for the actual area of forest land. The state owns one-

third of the forests, private individuals one-fifth, and the communes
the rest. Oaks, beeches, hornbeams, birches, aspens, and maples
thrive on the plains, beeches and oaks on the higher grounds, and

firs, beeches, and pines on the mountains. The annual value of

timber produced is 280,000, and 9,000,000 fir planks, besides

other kinds, are annually cut in 300 sawmills. Traces of gold are

found, and the department contains silver and lead mines, copper
ore, iron ore (4530 tons of iron annually), zinc, manganese, cobalt,
and antimony. In 1884, 681 tons of coal were mined, and in 1882
1595 tons of peat were dug; 1336 persons are employed in 432

quarries of marble, sandstone, granite, and building and lithographic
stones. The department is rich in hot, cold, sulphate, sodic,

calcium, iron, bicarbonate, and gaseous mineral springs. Those at

Piombieres were known to the Romans. 37,000 hands are employed
in the manufacture of pig and cast iron (for all which wood is the
chief fuel) and wares of iron and steel. The cotton industry
(135,000 looms and 423.724 spindles) has been largely developed
since 1871

;
canvas and linen are woven at Gerardmer (3000 looms).

The manufacture of cloth employs 500 workmen, of lace 1000,

embroidery by the hand and loom 40,000 workwomen, silk spin

ning 1000 spindles. Wool is spun and hosiery manufactured.

(, oopers work (over 300 tons) is exported, as are also sabots. At

Epinal several hundred workmen are engaged in the manufacture
of images; and musical instruments are made at Mirecourt. 1000
workmen are employed in glass-works, and 1937 in paper-mills
(10,000 tons of paper and cardboard). The department contains
in all 409 industrial establishments; 200,000 tons of coal are

imported. There are 281 miles of railway, 177 of national roads,
and 3096 of other roads. The Eastern Canal connects the Saone
with the Moselle and Meuse. The population in 1881 was 408,862,
of whom 189,176 were engaged in agriculture and 131,253 in manu
factures

; the population in 1S86 was 413,707. The department
forms the diocese of St Die, has its court of appeal and academy
at Nancy, belongs to the district of the corps d armee of Chalons-

sur-Marne, and is divided for administrative purposes into 5 arron-

dissements (Epinal, Mirecourt, Neufchateau, Kemircmont, St Die),
29 cantons, and 530 communes. The chef-lieu is Epinal.

VOSS, JOHANN HEINRICII (1751-1826), German poet,

archaeologist, and translator, was born at Sommersdorf in

Mecklenburg on the 20th February 1751. In the same

year his father, a farmer, removed from Sommersdorf to

Penzlin. From 1766 to 1769 Voss attended school at

Neubrandenburg. In the latter year, in consequence of

misfortunes which had overtaken his father, he was obliged
to accept a tutorship in the family of a private gentleman
near Penzlin. He went to Gottingen in 1772, in response
to the invitation of Boie, whose attention he had attracted

by poems contributed to the Gottingen Musenalmanach.
At Gottingen he studied with enthusiasm ancient and

modern literature, and became one of the leading members
of the famous &quot;

Dichterbund.&quot; In 1775 Boie made over

to him the editing of the Musenalmanach, which he con

tinued to issue for many years. He married Boie s sister,

Ernestine, in 1777, and in the following year he accepted
the position of rector at Ottendorf in Hanover. As the

climate of Ottendorf did not suit his health, he resigned
this office in 1782, and went as rector to Eutin, where he

remained until 1802. He then lived for some time in

Jena, but in 1805 he accepted a call to a professorship at

Heidelberg. He died at Heidelberg on March 29, 1826.

Voss was a man of a remarkably independent and vigorous

character, and lie achieved distinction in several kinds of literary

activity. In 1785-95 he published in two volumes a collection of

original poems, to which he afterwards made many additions. The
best of these works is his idyllic poem

&quot;

Luise,&quot; in which lie sought,
with much success, to apply the style and methods of classical

poetry to the expression of modern German thought and sentiment.

In his Mylholoyische Briefe (2 vols., 1794), in which he attacked

the ideas of Heyne, in his Antisymbolik (2 vols., 1824-26), written

in opposition to Creuzer, and in other writings he made im

portant contributions to the study of mythology. He was also

prominent as an advocate of the right of free judgment in religion,
and at the time when some members of the Romantic school were

being converted to the Roman Church lie produced a strong im

pression by a powerful article, in Sophronizon, on his friend Friedrich

von Stolberg s repudiation of Protestantism. It is, however, to his

work as a translator that Voss chiefly owes his place in German
literature. All his renderings of the works of ancient writers indi

cate not only sound scholarship but a thorough mastery of the

laws of German diction and rhythm. The most famous of his

translations are those of Homer, which were published together,
in 4 volumes, in 1793. Of these the one generally preferred is

the translation of the Odyssey, as originally issued in 1781. He
also translated Hesiod, Theocritus, Bion and Moschus, Virgil,

Horace, Tibullus, Propertius, and other classical poets, and he

prepared a critical edition of Tibullus. In 1818-29 was published,
in 9 volumes, a translation of Shakespeare s plays, which he com

pleted with the help of his sons Heinrich and Abraham, both

of whom were scholars and writers of considerable ability.

See Puulus, Lebens- u. Todeskunden iiuer J. H. Voss (1820), and Herbst, /. //.

Voss (2 vols., 1872-76).

VOSSIUS, GERARDUS JOHANNES (1577-1649), classical

scholar and theologian, was born near Heidelberg in 1577.

His father Johannes Vos, a native of the Netherlands,
had fled as a Protestant from the persecutions in his own

country into the Palatinate, and became pastor in the

village near Heidelberg where Gerard was born
; but, as

he was a Calvinist, the strict Lutherans of the Palatinate

caused him once more to become a wanderer. In 1578 he

settled at Leyden as student of theology in the university,

and finally as pastor at Dort, where he died in 158G,

leaving Gerard an orphan. Here the boy received his

education, until he entered the theological college and then

the university of Leyden. He there became the lifelong

bosom friend of Hugo Grotius, and pursued with great
zest the study of the classics, Hebrew, ecclesiastical history,

and theology. In 1600 he was made rector of the high
school at Dort, where he devoted himself, to philology
and historical theology. From 1614 to 1619 he filled the

office of director of the theological college at Leyden.
The moderation of his theological views and his abstention

from controversy brought him under the suspicion of

heresy, in consequence of which he escaped expulsion from

his office only by resignation (1619). The year before

he had published his valuable work the Ilistoria Pdayiana,
which his enemies considered favoured the views of the

Arminians or Remonstrants. But in the year 1622 he
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received the appointment of professor of rhetoric and

chronology, and subsequently of Greek, in the university.
In 1624: the university of Cambridge offered him a

professorship, which he declined. Two years afterwards

another unsuccessful effort was made to induce him to

settle in England, but he accepted from Archbishop Laud
a prebend in Canterbury cathedral of the value of 100

per annum, without residence, coming over to England to be

installed in 1629, when he was made LL.D. at Oxford.
In 1632 he left Leyden to take the post of professor of

history in the newly founded Athenaeum at Amsterdam,
which he held till his death, March 17^1649.
He was one of the great scholars of the world, and his character

added lustre to his learning. His works, of which a complete
edition appeared at Amsterdam, 1695-1701, in 6 vols. fol., are

philological, historical, and theological. He made invaluable con
tributions to the correct study of Latin grammar and of the Greek
and Latin historians. He was amongst the first to treat theoiogical
dogmas and the heathen religions from the historical point of view.
His principal works are Hiatoria Pdagiana (1618) ; Etymologicum
Linguie Latinse (1662); Commentariorum Rhetoricorvm Libri VII.

(1606); De Historicis Grascis Libri III. (1624); DeHistoricis Latinis
Libri III. (1627); De Theologia Gentili (1642); Dissertationes Trcs
de Tribus Symbolis, Apostolico, Atlianasiano, et Constantinopolitano
(1642).
See Niceron, Memoires pour serrii a I Histoire des Homines Illtistres, vol. xiii.,

Paris, 1730; Herzog s Realencyk/cpaJie, art.
&quot;

Vossius.&quot;

VOSSIUS, ISAAC (1618-1689), son of the preceding,
was born at Leyden in 1618, and was carefully educated

by his father. After three years spent on a learned tour

through England, France, and Italy, which he used in

making the acquaintance of the first scholars and the

great libraries of those countries, and from which he

brought back many valuable MSS., he accepted in 1648 an
invitation to the court of the brilliant Queen Christina of

Sweden, whom he taught Greek. He declined the offer

of the chair of history at Amsterdam vacated by his

father s death, and continued for some years in Sweden,
with occasional visits to Holland. In 1658 he finally left

Sweden. His father s merits and his own learning pro
cured him favour with Louis XIV. of France and in

England. In 1670 he came to reside in England, was
made LL.D. of Oxford, and in spite of notorious looseness

of morals and levity of character received a canonry at

Windsor from Charles II. in 1673, residing in the castle,
where he died in February 1689.

His learning was great, and he rendered valuable services in
connexion with ancient history, antiquities, chronology, and
geography, though they were marred by the admixture of great
levity and want of judgment. To him is owing the first Greek-
text of the six shorter epistles of Ignatius (1646). He published
valuable editions of the geographer Scylax (1639), of Justin (1640),
of Pomponius Mela (1648), and of Catullus (1684). In his various
dissertations on chronology he maintained the greater accuracy
of the system of the Septuagint in comparison with that of the
Hebrew text, and generally asserted the greater genuineness of the
Greek translation as compared with the Massoretic text. He in
herited his father s valuable library, which, to the great sorrow of

Evelyn, went after his death back to Holland.
Comp. Nicdron s Memoires, vol. xiii.

VOTKINSK, an iron-work in the Urals, in the Russian

government of Vyatka, 47 miles north of Sarapul, and 8
miles from the Kama, was founded in 1756. Its popula
tion reached 15,480 in 1885. Together with the Kamsk
iron-work, Votkinsk was till lately one of the chief Govern
ment establishments for the construction of steamers for

the Caspian flotilla, as well as of locomotives for the
Siberian railway, and it has long been renowned for its

excellent tarantasses and other smaller iron-wares, as well
as for its knitted goods. JSTo large orders having been
received from the Government, a number of workmen
recently united into an &quot;

artel
&quot;

or co-operative society for
the manufacture of agricultural machinery, already known
throughout Russia for its excellence and cheapness.
VOUET, SIMON (1590-1649), French painter, born at

Paris, January 9, 1590, passed many years in Italy, where

he married, and established himself at Eome, enjoying
there a high reputation as a portrait painter. Louis
XIII. recalled him to France, lodged him in the Louvre
with the title of First Painter to the Crown, and gave him
a considerable salary. All royal work for the palaces of

the Louvre and the Luxembourg was placed in his hands
;

the king became his pupil ;
he formed a large school, and

renewed the traditions of that of Fontainebleau. Amongst
his scholars was the famous Lebrun (who raised on the

foundations laid by his master the tyranny by which he
dominated the whole artistic world during the reign of

Louis XFV.), Lebrun s rival Errard, Louis Lerambert, the

two Testelins, Poerson, and Dorigny. Vouet was an

exceedingly skilful painter, especially in decoration, and
executed important works of this class for Cardinal

Richelieu (Rueil and Palais Royal) and other great nobles.

His better easel pictures bear a curious resemblance to

those of Sassoferrato, but, being much in demand, he fell

into mannerisms, and of the enormous quantity of work

produced by himself or with the aid of his pupils little has
survived worth study. Almost everything he did was

engraved by his sons-in-law Tortebat and Dorigny.
VOW, a solemn undertaking to do something which is

held to be acceptable to the Deity. In the antique re

ligions mere prayer, without some material expression of

homage, was not held to be a complete or normal act of

worship (cf. SACRIFICE). Supplications, therefore, were

generally presented to the Deity in connexion with a

sacrifice, or, if the moment of need was one at which a

ritual offering could not well be presented, the prayer for

help was naturally accompanied by a promise to present a

gift at a future time. Thus prayer together with a vow
is a sort of imperfect act of worship, which has to be com

pleted by the discharge of the vow at the sanctuary. So in

Greek the same word eu^ is equally applicable to the prayer
which opened a service of sacrifice and to a vow taken at

the commencement of an enterprise or in other time of need.

So too the Latin votum means both &quot; vow &quot; and &quot;

desire.&quot;

In the Old Testament, in like manner, it is generally a
sacrifice or gift at the sanctuary which is promised in vows,
and the word &quot;vow&quot; (neder) means also &quot;a votive sacrifice,&quot;

as distinguished from obligatory sacrifices (piacular offer

ings and stated festal sacrifices; 1 Sam. i. 21).
The vows of which we read in the Old Testament and

in classical authors are generally conditional on the fulfil

ment of the petition with which they are coupled. Such
vows are made on occasions of special need, or difficulty

(Ps. Ixvi. 13 sq.; Pliny, H. N., viii. 21 [57], &quot;turn prsecipuus
votorum locus est cum spei nullus

est&quot;),
as before a peril

ous enterprise (Gen. xxviii. 20
; Judg. xi. 30). The pay

ment offered may be a victim for the altar, or any other

gift which the ritual of the religion acknowledges as

acceptable. But, as vows are generally made on extra

ordinary occasions, the thing promised will often be excep
tional in kind or magnitude. The vow of Jephthah (Judg.

xi.) is a case in point, and also illustrates by an extreme

example the principle that a vow once taken must be ful

filled at any cost. This principle was so far modified in

later times, in Israel, that exceptional vows were by law
redeemed at a valuation (Lev. xxvii.). Hannah s vow, de

voting her unborn son to the service of the sanctuary

(1 Sam. i. 11), would have fallen under this law. Moreover,
the law provided that the vow of an unmarried daughter
or of a wife might be disallowed by the father or husband

respectively (Numb. xxx.). On the other hand, a widow or

a divorced woman was free to make what vow she pleased.
These provisions are important evidence of the legal posi
tion of woman in Hebrew society, and also, ex silentio, as

implying that Hebrew sons (at least after infancy) were not

subject to patria potestas of the Roman kind.
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Of ordinary vows a common type in antiquity was a

promise made in peril by sea, sickness, or other straits, to

suspend in a temple a picture or other symbol of the danger

against which the Divine aid was implored. This usage

passed into Christianity and survives in Catholic countries,

where votive pictures and models of eyes, hands, ike.,

cured in answer to prayer, are still seen in churches. At
the council of Lestines (743 A.D.) the use of such models

was condemned as a pagan practice.
In point of obligation, vows were analogous to oaths

(Numb, xxx. 2); their sanction was not human but Divine

(Deut. xxiii. 21). Thus slackness or fraud in the fulfil

ment of vows is the mark of an age of declining faith

(Mai. i. 14
; Harith, Moatl., 1. G9 Arnold; Lucian, Jupiter

Trag., c. 15
; cf. Eccles. v. 4). Among the Arabs the

speedy fulfilment of vows was favoured by a rule of ab

stinence from certain enjoyments and conveniences (ikram),
which custom imposed till the vow Avas fulfilled. This

appears to have been the ancient practice of other Semitic

nations also
; among the Hebrews it survives in the

Nazarite vow (see NAZARITE), and probably also in the

esar or issdr (interdict), which is mentioned along with vows
in Numb, xxx., and is described in verse 13 as &quot;an oath of

abstinence to afflict the
soul,&quot; words which seem to show

that fasting is specially contemplated. As there is no as

cetic tendency in Hebrew religion, in which fasting and
similar observances have not positive religious value, but are

only expressions of penitent supplication, it seems reason

able to interpret the oath of abstinence by the aid of the

examples in Psalm cxxxii. 2 sq., Acts xxiii. 12
(cf. also

1 Sam. xiv. 24 #/.), and to understand it, like the Arabian

ihram, as an obligation of abstinence till a positive vow
was fulfilled. The detail in the Psalm,

&quot;

I will not enter

my house or rest in my bed
till,&quot; (ire., has its parallel in

Arabia and in Syrian heathenism (Sur. ii. 185 where to

enter the house from behind is an evasion of the rule
;

Lucian, Dea Syr., 55; cf. Wellhausen, Skizzen, iii. 117).
It is to be observed that in Arabia, where there was little

or no development of obligatory ritual sacrifices, offerings
were usually votive, and vows were often simple and .not

conditional promises; so too in Deut. xxiii. 23, Lev. vii. 16,
vows are closely associated Avith free-will offerings. A
purpose of sacrifice formed at a distance from a sanctuary

naturally found expression in a vow. Occasions of sacri

fice are not frequent in nomad life and it may be conjec
tured that the earliest vows Avere simply deferred sacrifices,

Avithout the element of bargaining Avith the Divinity which
is prominent in later times. The simple VOAV presupposes
that the sanctuary or the customary day of sacrifice is re

mote; the conditional vow, on the other hand, may often be

made at the sanctuary itself, Avhere the Godhead is nearest

to man (Gen. xxviii. 20
;

1 Sam. i. 11; Iliad, vii. 93).
In Christian times vows to present a material gift (vota

realm) have been less important than vows to adopt a

certain course of life (vota personalia}, a change Avhich

naturally followed from the modification of the idea of

sacrifice in Christianity (see SACRIFICE). The personal
vows recognized by the Catholic church are of various kinds,

covering all manner of actions religiously meritorious (e.g.,

pilgrimage or crusading) ;
but the most prominent have been

VOAVS of abstinence (fasting, chastity), to which the growth
of asceticism gave a positive value. Most important of all

is the monastic vow of poverty, chastity, and obedience (see

MONACHISM). The presupposition of all such VOAVS is that

there is a higher life of godliness, Avhich cannot be attained

to by Christians at large, and which all are not bound to

attempt, although there is merit in consecrating oneself to

it. From this point of view it came about in process of

time that vows of self-consecration Avere viewed as neces

sarily perpetual. To fall back from a purpose of higher life

Avas not at all the same thing as never to have formed such

a purpose. Hence, e.g., the vow of chastity, which Cyprian
still regards as terminable by marriage in the case of virgins
who have not strength to persevere in continence, Avas de
clared to be of perpetual obligation as early as the council

of Ancyra (314 A.D.). On the other hand, the church was
careful to guard against the rash assumption of vows,

by requiring certain formalities in the act, and by the in

stitution of the noviciate, as a period of probation. The

power of the pope to dispense from vows, which appears
in the Decretals, was of later growth. Protestantism, deny
ing the superior merit of the ascetic life, rejects all per

petual VOAVS, and indeed shows little favour to vows of any
kind. (w. R. s.)

VRANCX, SEBASTIAN, born about 1572, Avas a painter
of the Antwerp school, of very moderate ability. Most of

his pictures represent scenes of Avar, such as the sack of

to\vns, cavalry combats, and the like. Though occasionally

vigorous in drawing, his paintings are dull and heavy in

tone. The date of his death is uncertain.

VULCAN, the old Roman fire-god, answering to the

Greek HEPH.ESTUS (q.v.}, Avith whom he was confounded

by the ancients. The etymology of the name is uncertain :

it has been proposed to derive it from the root var,

&quot;Avarm&quot;;
ulka in Sanscrit is a firebrand. How closely

Vulcan Avas identified with the fire, regarded as a person,

appears from the stories of the birth of Ceeculus and
Servius Tullius, both of Avhom Avere called sons of Vulcan,
and Avere supposed to have been conceived by virgins who
had been impregnated by sparks of fire from the hearth.

At Rome his temple was in the Campus Martius outside

the city walls. But there was also a place sacred to him
in the comitium. It Avas not a temple, but only a raised

area, called the Volcanal. It Avas said to have been founded

by Romulus, and a lotus tree in it Avas thought to be as

old as the city. Statues of persons who or Avhose statues

had been struck by lightning were sometimes set up in

the Volcanal. There Avas a festival of Vulcan called the

Volcanalia on August 23d, in which the people threw

animals into the fire instead of themselves. On the 7th

of June there Avas a fishermen s festival, Avith games, held

under the superintendence of the &quot;praetor urbanus,&quot; and
the fish were brought to the Volcanal and sacrificed to the

god instead of human victims. Another festival of Vulcan
Avas the Tubilustria, or purification of trumpets, on May
23d, Vulcan being regarded as the father of trumpets.
At Ostia there Avas a festival of Vulcan (Volcanalia) pre
sided over by a &quot;

praitor sacris Volcani faciundis,&quot; and at

Ostia there Avere also a temple and a pontifex of Vulcan.

At Rome there Avas a &quot; flamen
&quot;

of Vulcan, who sacrificed

to Maia, Avife of Vulcan, on the 1st of May. According
to others the name of Vulcan s Avife was Majesta.
VULCANO. See LIPARI ISLANDS, vol. xiv. p. 682.

VULGATE. See BIBLE, vol. iii. p. 647.

VULTURE, the name of certain birds Avhose best-

known characteristic is that of feeding upon carcases, and
these birds, owing to this obscene habit, are in many hot

countries regarded Avith favour as useful scavengers. The

genus Vultur, as instituted by Linnaeus, is now restricted

by ornithologists to a single species, V. monackus, of which

more presently, the other species included therein by him,
or thereto referred by succeeding systematists, being else-

Avhere relegated (cf. LAMMERGEYER); but the most im

portant taxonomic change that has been introduced is that

by Prof. Huxley (Proc. Zool. Society, 1867, pp. 462-464),
who pointed out the complete structural difference between

the Vultures of the New &quot;World and those of the Old,

regarding the former as constituting a distinct Family,
Cathartidx (which, lioAvever, Avould be more properly
named Sarcorhamphidx), while he united the latter with
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the ordinary diurnal Birds-of-Prey as Gypaetidae. This

arrangement seems to overlook the signification of some

considerable distinctions, and to the present writer it

would appear more reasonable to recognize the existence

of a Family Vulturidx, confined to the true Vultures of

the Ancient Continent, equal in rank to the Falconidse,

while fully admitting the claim made on behalf of the

New-World forms for the same standing.
The American Vulture may be said to include four genera : (1)

Sarcorhcnnphus, the gigantic Condor, the male distinguished by a

large fleshy comb and wattles; (2) Gypagus, the King-Vulture,
with its gaudily-coloured head and nasal caruncle

; (3) Catharista,

containing the so-called Turkey- Buzzard of English-speaking
Americans with its allies

;
and (4) Pseudogryphus, the great

California!! Vulture of very limited range on the western slopes of

North America, and threatened with speedy extinction through the

use of poison. Though all these birds are structurally so different

from the true Vultures of the Old World, in habits the Vulturidse,

and SarcorhamphidsB are much alike, and of several of the latter

King-Vulture (Oypagus papa&quot;].

particularly of the Condor and the Turkey-Buzzard we possess
rather elaborate accounts by excellent observers, as Darwin, Alex
ander Wilson, and Mr Gosse whose works are readily accessible.

The true Vultures of the Old World, Vulturidee in the restricted

sense, are generally divided into five or six genera, of which

Neophron has been not unjustifiably separated as forming a dis

tinct Subfamily, Ncophroninse, its members, of comparatively
small size, differing both in structure and habit considerably
from the rest. One of them is the so-called Egyptian Vulture or

Pharaoh s Hen, N. percnopterus, a bird whose delicacy of build and

appearance contrast forcibly with its choice of the most filthy
kind of food. It is a well-known species in some parts of India,

1

and thence westward to Africa, where it has an extensive range.
It also occurs on the northern shores of the Mediterranean, and on
three occasions has strayed to such a distance from its usual haunts
as to have twice suffered capture in England, and once even in

Norway. Of the genera composing the other Subfamily, Vulturinse,

space is wanting to say much. Gyps numbers seven or eight local

species and races, on more than one of which the English name Griffon

has been fastened. The best known is G. fulvus, which by some
authors is accounted &quot;

British,&quot; from an example having been taken
in Ireland, though under circumstances which suggest its appear
ance so far from its nearest home in Spain to be due to man s inter

vention. The species, however, has a wider distribution on the

European continent (especially towards the north-east) than the

Egyptian Vulture, and in Africa nearly reaches the Equator, extend

ing also in Asia to the Himalaya; but both in the Ethiopian and
Indian Regions its range inosculates with that of several allied

lorms or species. Pseudogyps with two forms one Indian, the

1 In the eastern part of the Indian peninsula it is replaced by a

smaller race or (according to some authorities) species, N. ffingianus,
which has a yellow instead of a black bill.

other African differs from Gyps by having 12 instead of 14

rectrices. Of the genera Otogyps and Lophogyps nothing here need
be said

;
and then we have Vultur, with, as mentioned before, its

sole representative, V. monachus, commonly known as the Cinereous

Vulture, a bird which is found from the Straits of Gibraltar to the
sea-coast of China. 2 Almost all these birds inhabit rocky cliffs, on
the ledges of which they build their nests.

The question whether Vultures in their search for food

are guided by sight of the object or by its scent has long
excited much interest, and the advocates of either opinion
have warmly contended in its behalf. Without denying
to them the olfactory faculty, it seems to be now gene

rally admitted, notwithstanding the assertions to the con

trary of Waterton and a few more, that the sense of

sight is in almost every case sufficient to account for the

observed facts. It is known that, directly a camel or

other beast of burden drops dead, as the caravan to which
it belonged is making its way across the desert, Vultures

of one sort or another appear, often in considerable

numbers, though none had before been observed by the

ordinary traveller, and speedily devour the carcase over

which they are gathered together. The mode in which
communication is effected between the birds, which are

soaring at an immense height, seems at first inexplicable,
but Canon Tristram has suggested (Ibis, 1859, p. 280)
the following simple solution of the supposed mystery :

&quot;The Griffon who first descries his quarry descends from his

elevation at once. Another, sweeping the horizon at a still greater
distance, observes his neighbour s movements and follows his

course. A third, still further removed, follows the flight of the

second
;
he is traced by another

;
and so a perpetual succession is

kept up so long as a morsel of flesh remains over which to consort.

I can conceive no other mode of accounting for the number of

Vultures which in the course of a few hours will gather over a

carcase, when previously the horizon might have been scanned in

vain for more than one, or at the most two, in
sight.&quot;

The Canon goes on to suppose that in this way may
be explained the enormous congregation of Vultures in

the Crimea during the siege of Sevastopol, where they
had before been scarce :

&quot;

the habit of watching the

movements of their neighbours&quot; may &quot;have collected

the whole race from the Caucasus and Asia Minor
&quot;

he

might have added the Balkans
&quot;

to enjoy so unwonted
an abundance.&quot; Doubt may be entertained whether the

last supposition be correct, but none as to the accuracy of

the first. (A. N.)

VYATKA, or VIATKA, a government of north-eastern

Russia, with Vologda on the N., Perm on the E., Ufa and
Kazan on the S., and Nijni Novgorod and Kostroma on the

W., has an area of 59,124 square miles. It has on its

northern boundary the flat water-parting which separates
the basins of the Northern Dwina and Volga, and its surface

is an undulating plateau of from 800 to 1400 feet above sea-

level, deeply grooved by rivers and assuming a hilly aspect
on their banks, broken up as they are by ravines. Permian

sandstones, marls, and limestones cover it
;
over these is

boulder clay, with extensive forests and marshes. The
Kama rises in the north-east, and, after making a wide

sweep through Perm, flows along its south-eastern boundary,
while the whole of the government is watered by the

Vyatka and its numerous tributaries. Both the Kama
and the Vyatka are navigable, as also are several of their

tributaries; the Izha and Votka, which flow into the latter,

have important iron-works on their banks. As many as

1,700,000 cwts. of corn, iron, hides, leather, tallow, timber,
and wooden wares were loaded in 1883 at the landing-

places of Vyatka, while the traffic on the Kama is still

more important. There are no railways, but the province
is traversed by the great highway to Siberia, and two other

roads by which goods from the south are transported to

3 The geographical range of the various species of Vultures has been

exhaustively treated by Mr Sharpe (Journ. Linn. Society, Zoology,
xiii. pp. 1-26, pis. i.-ix.

).
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loading-places on the Vytchegda and the Yug to be shipped
farther north to Archangel. Lakes are numerous, and

vast marshes are met with everywhere, especially in the

north; three-quarters of the area are under forests. The
climate is very severe, the average yearly temperature

being 36 F. at Vyatka (January, 8 2; July, 67 0), and

35 at Slobodskoi (January, 3 5
; July, 65 -3).

The population ( 2,859,000 in 1883, as against 2,170,221 in

1861), though sparse on the average, is somewhat dense in the

better-situated valleys. The bulk consists of Great Russians (81

per cent.), but there are also considerable remains of the aboriginal
Votiaks (250,000), Tcheremisses (about 150,000), Tartars, Tepters,

Permians, and even Bashkirs. Mohammedans number about

100,000, and pagans (Tcheremisses and Votiaks) about 11,000.
The Votiaks (Otiaks), a Finnish stem of the Permian group, call

themselves Ot, Ut, or Ud, and the Tartars call them Ar, so that it

is supposed that they may be akin to the Ars of the Yenisei. They
are middle-sized, with fair hair and eyes, often red-haired; and the

general structure of the face and skull is Finnish. By their dialect

they belong to the same branch as the Permians. They are excel

lent agriculturists, very laborious, and excel in bee-keeping.
The soil is fertile, especially in the valleys of the south

; rye,

barley, oats, buckwheat, and to some extent wheat are grown.
The crops of 1885 were rye, 4,006,000 quarters ; oats, 3,957,000;

barley, 734,000 ; wheat, 98,000; potatoes, 231,000 quarters. Corn
is exported to the Kama or to the north, as also are fiax and hemp.
There is no want of natural meadows in the south, and cattle-

rearing prospers. The Vyatka horses, a fine breed, though rather

small, are well known throughout Russia. There were in 1883

706,600 horses, 925,100 cattle, and 1,446,400 sheep. Attempts
are being made to introduce finer breeds of cows and sheep.

Industries are developing steadily, there having been in 1884
684 establishments, which employed 9700 workmen, and showed a

yearly return of 1,510,000. They include distilleries (885,600),
iron-works, chemical works, tanneries, soap and glass works, and
cotton and paper mills. VOTKINSK (q.v.) has a considerable yearly

production of agricultural machinery and steam-engines. The
crown manufactory of guns at Izhevsk works up yearly 10,000 cwts.

of steel. Domestic trades give occupation to more than 40,000

persons, and their returns in 1884 reached 706,800. The manu
facture of wooden vessels, window frames, doors, furniture, sledges,
and carts supplies a considerable export trade to the steppe pro
vinces of the lower Volga. Domestic weaving produces, it is esti

mated, about 5,400,000 yards of linen every year. Many peasants
have nevertheless to leave their homes in search of work, either as
&quot;

burlaki
&quot;

for shipping and dragging boats or as porters ; hunting
and bird-catching still have some importance in the forest tracts.

Trade is considerable, iron, copper, tar, pitch, glass, leather,

paper, timber, and wooden wares, as also corn, hides, flax, linseed,

honey, and other raw produce being exported to Nijui Novgorod,
Orenburg, and Siberia

;
while groceries and various manufactured

goods are imported.
Vyatka is one of those few governments of Russia where the

~cmstvo, consisting to a great extent of representatives of the

peasantry, has succeeded in creating a series of educational institu

tions without incurring the displeasure of the Government. It

distinguishes itself very favourably by its schools, libraries, surgeons,
and hospitals in villages, and by its elaborate house-to-house statis

tical descriptions of several districts, and statistical publications.
There were in 1884 641 primary and 22 secondary schools.

Vyatka is divided into eleven districts those of VYATKA (24,480
inhabitants in 1885) ; Elabuga (9750) ; Gtazoff (1945) ;

Kotclnitch

(4490) ; Matmyzh (3400) ;
Nolinsk (3990) ; Ortoff (3380) ; Sarapul

(12,370); Stobodskoi (9225); Urzhum (5100); Yaransk (2855).
VOTKINSK (q.v.) has 15,480 inhabitants, and Izhevsk has 21,500.

VYATKA, capital of the above government, is situated

on the Vyatka river, 653 miles to the north-east of Moscow.
It is built mostly of wood, on the steep hills which rise

above the river, as well as on their slopes and at their base.

Its old walls have been demolished, and its old churches
built anew. Two public gardens, a small public library,
and the usual educational institutions of a Russian

provincial town are all that it can boast of. Its manu
factures are insignificant, but its trade in corn, leather,

tallow, candles, soap, wax, paper, and furs (exported), and
in all kinds of manufactured and grocery wares (imported),
is important. The population in 1885 was 24,480.
Vyatka was founded in 1181 by the Novgorodians, under the

name of Khtynoff, for the purpose of maintaining their dominion
among the Votiaks, Tcheremisses, and Tartars. The squirrel and
beaver furs, especially the latter (beaver being then common in the

region), and the Vyatka horses, as also wax and honey, were the

chief attractions for trade
; and, notwithstanding the dangers then

encountered on the route to Vyatka and Perm, via Vologda, the

Novgorod merchants and ulcshuiniki (plundering merchants) will

ingly visited Vyatka and settled there. The town soon grew around
the fort, and had to be enclosed within new walls. In 1391 it was

plundered by the Tartars, and again in 1477. The power of Nov
gorod was decaying, and the Moscow princes, always pursuing the
same policy of intrigue, and showing themselves ready to take up
the cause of the poorer classes against the richer merchants, made
advantageous use of internal struggles, and annexed KhtynofF to
Moscow in 1489. It received the name of Vyatka in 1780.

VYAZMA, a district town of Russia, in the govern
ment of Smolensk, and 109 miles by rail to the north-east

of that town, was a populous place as early as the llth

century, and carried on a lively trade with Narva on the

Gulf of Finland. In the 15th century it fell under the
dominion of the Lithuanian princes, but was too close to

Moscow to remain in their hands, and was retaken by
the Russians by the end of the century. The Poles took
it again, however, during the outbreak of 1611, and kept
it till the peace of 1634. At present it is an important
centre for the trade of Smolensk

; corn, hemp, linseed and

hemp seed, tallow, and hides are exported to St Petersburg
and Riga, while fish, metals, and manufactured goods are

supplied to the neighbouring region chiefly by the Vyazma
merchants. The population was 13,000 in 1882.

VYERNYI, formerly AtMATY, capital of the Russian
Central-Asian province of Semiryetchensk, is situated on
a plateau at the base of the Trans-Ili Alatau, in 43 16
N. lat., 47 miles to the south of the Hi river. It was
founded in 1854 as a small blockhouse, but from the

advantages of its situation the fertility of the surround

ing country, the ample water-supply from the Atma-
tinka river, and of timber and firewood from the valleys
of the Alatau it rapidly increased; in 1884 the popula
tion numbered 17,545, nearly 3000 of them military.
Around the central blocks are several suburbs of wooden
and brick houses

;
the streets are broad and planted with

trees. Most of the houses are surrounded by thick growths
of poplar and elm as well as by fruit-gardens, and the

streets and squares are refreshed by channels of running
water. The Little Russian, Kirghiz, and Tarantchi villages
which surround the town, and have excellent orchards,

amply supply Vyernyi with all necessaries. The Tarantchis

proved specially helpful to the young settlement on account
of their laborious habits and their acquaintance with the

agriculture of the steppes. Situated as it is on the site

of the old Atmaty, at the crossing of two roads from

Kuldja to Tashkend, and from Semipalatinsk to Kashgar
Vyernyi carries on an active trade in wheat, rice, corn,

tea, oil, and tobacco. The dislocation of the rocks on the

northern slope of the Alatau Mountains is the cause of

severe earthquakes, the last of which, on June 9, 1887,

destroyed or damaged nearly a thousand stone houses in

Vyernyi and its neighbourhood, killing 326 persons.

Slighter shocks were felt up till February 1888.

VYSHNIY VOtOTCHOK, a district town of Russia,
in the government of Tver, 82 miles by rail to the north-west

of that city, owes its importance to its situation in the

centre of the Vyshne-Vototsk navigation system, which
connects the upper Volga with the Neva. The portage

(volok) of less than 17 miles between the Tvertsa, a tribu

tary of the Volga, and the Tsna, which flows into the

Msta and the Volkhoff (Lake Ladoga), had long been used

for transporting boats from the one basin to the other, and
the canal, which was afterwards dug, soon became one of

the most important links of connexion between the Volga
and the Neva

; now, however, the boats prefer the

Mariinsk system, and the prosperity of Vyshniy Vototchok
is declining. The inhabitants (11,590 in 1884) support
themselves chiefly by shipping, and partly by the cotton

industry. The trade is still considerable.
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Wis simply double v, so far as the form goes ;
but its

value, like its name, is double u, and it dates back

to a time when u and v had not been fully differentiated,

one into a vowel, the other into a consonant (see under

U). The oldest form of the letter was mi, sometimes u

only; e.g., uulfheard, uilfrith, in the Liber Vitse, 9th cen

tury. Later, a peculiar symbol appears, y, called
&quot;

wen&quot;;

this belonged to the runic alphabet, which the Latin super
seded: it undoubtedly represented the it -sound. It died

out about 1300, probably through the influence of French

copyists. As early as the llth century we find vv, later w.

The sound denoted by W is a voiced labial, formed by
rounding the lips so much that the voice cannot escape
without friction. In the nature of the case no hard and
fast line can be drawn between it and the vowel u (any
more than between i and y) : it is impossible to say exactly
at what point the open position of the lips for u ceases and
sufficient closure for a definite consonant begins. We may
perhaps mark out three noticeable sounds : (1) the clear

vowel u
; (2) a consonant u, equivalent to a

&quot;glide&quot;
in the

diphthongs
&quot;

eu,&quot;

&quot;

ou,&quot; &c., i.e., a sound which is held not

long enough to be a vowel as forming a syllable by itself,

yet without sufficient friction to make a consonant
; (3)

the consonant w. The difference between (2) and (3) may
be illustrated by the initial sounds of French &quot; oui

&quot; and

English
&quot;

we&quot;;
the ou in &quot;oui&quot; is a consonant u

;
it does

not make a syllable distinct from the following i, and so it

is not a vowel
; yet it is quite distinguishable from the iv

in
&quot;

we.&quot; It is probable, from some slight indications,

principally in Sanskrit, that both (2) and (3) were sounds

of the Indo-European language. But it could hardly be

supposed that they would be kept rigorously distinct in the

derived languages ; they lie too near together.
It has been already pointed out (see article U) that the

representatives of the sound iv varied much in the different

languages. In Greek we find / and sometimes v (as in

ei aSe, &c.); in Latin there was no symbol to distinguish
it from the vowel u. The English varieties are mentioned
above.

For the history of this sound in connexion with the

velar k of the original speech see article Q. This sound
died out in most of the derived languages, but left traces

in Greek (1) in the symbol koppa, (2) in the phonetic

change called
&quot;

labialism,&quot; by which the slight labial of

the original sound developed and eventually changed the

guttural explosive into a labial, e.g., kou became TTOU.

Similarly in Italy the Latin qu of
&quot;qui,&quot;

&quot;

quantus,&quot; &c.,

preserved the original symbol and sound, whereas the Oscan
and Umbrian agreed with the Greek in labializing.

In English the to-sound has commonly held its own. It

has survived in writing, even in the almost impossible com
bination ivr, as in

&quot;wrath,&quot; &quot;write,&quot; &quot;wreck,&quot; &quot;wretch,&quot;

but the sound is lost. In several Old English words the

combination cw was exchanged for qu, as was natural under
French influence, e.g., quoth (O.E. cwseft), quell (O.E.

cwellan), queen (O.E. cwen).
The digraph luh denotes the voiceless sound correspond

ing to the voiced w. In the great majority of cases where
it occurs it represents original Ic&quot;,

as in who, what (original
base

k&quot;a) ;
these were originally written hwa, hwset

;
so

also &quot;while&quot; was
&quot;hwil,&quot; &quot;wheeze&quot; was &quot; hwaes

&quot;

(Lat.

ques-tus). In similar combinations with I and r the h has

been lost, as in
&quot;

loud,&quot; formerly
&quot;

hliid
&quot;

(K\VTOS), raven

(hrsefn), ring (hring) ;
and in hw the h seems to have

robbed the w of its voice (a result denoted by the writing

wli), and then fallen off here also as an independent sound.

&quot;VVACE, whom most modern writers without any autho

rity call ROBERT, but who simply calls himself &quot; MAISTRE
A\

T
ACE,&quot; was a clerk

(&quot;clerc
lisant

&quot;)

and trouvere of the

12th century, who was born in Jersey, studied at Caen,
and received from Henry II. a prebend at Bayeux with

other gifts. Nothing is known certainly of the dates of his

birth or death
;
but the one is conjecturally put at about

1120 and the other at about 1180. He seems to have
been much about the reigning house of Normandy and

England : he boasts of the kindness of Henry to him (he

knew, he says, three Henrys, the third being Prince Henry,
the eldest son of Henry II.), and is said by Layamon to

have dedicated his Brut to Eleanor of Aquitaine. This

shadowy personality is partly compensated by a consider

able literary work. Waee has left two long romances, the

Roman de Brut and the Roman de Rou, both of which
are interesting monuments of Norman French, while the

latter is a document of some importance for English his

tory, the writer informing us that he got some direct

information from his father, who no doubt was not his

only source. The Roman de Brut, the longer of the two,
is in octosyllabic couplets of a facile and somewhat undis

tinguished kind. It has generally been regarded as a mere

versifying of Geoffrey of Monmouth, a point which turns to

some extent of course on the vexed question of Geoffrey s

own originals. The Roman de Rou, a chronicle of the

Norman dukes, is much more interesting and much more

vigorously written. The greater part of it is also in

octosyllables, but there is a large insertion of assonanced

alexandrines in something like the form of the chansons

de geste. Wace is not in mere poetical value a very good
example of the trouveres, but his subjects give him interest,

especially for Englishmen.
The first and hitherto the only edition of the Brut is that of Le

Koux de Lincy (1838) ;
the Rou, after being edited by Pluguet in

1827, has been recently(1877) re-edited by I)r Hugo Andresen.

WACO, a city and the county seat of M Lennan

county, Texas, U.S., is situated on the west bank of the

Brazos river, at the mouth of the Bosque, in an agricultural
and pastoral region. It contains Waco university (Baptist)
and a female college. The population in 1880 was 7295,
more than one-third being negroes.
WADAI. See SOUDAN, vol. xxii. p. 279.

WADDING, LUKE (1588-1657), ecclesiastical historian,

born at Waterford in 1588, emigrated with his parents to

Spain in early youth, and from Spain passed to Portugal,
to study at the Irish College in Lisbon. While still a

student, he entered the order of Cordeliers, or Friars

Minim, in 1604, taking the name Michael Angelo of St

Romulus, and his early reputation for learning soon ob

tained for him a professorship of theology at Salamanca.

Philip III. of Spain was anxious to procure the formal

definition of the Immaculate Conception B. V. M., which

had been left open by the council of Trent, and sent Diego
de Torres, bishop of Cartagena, as ambassador to the pope
for that purpose. Torres, being himself a Cordelier, made
choice of Wadding to accompany him on his embassy, and
the young divine created so favourable an impression at

Rome that another chair of theology was bestowed upon him

there, and he was made vice-commissary and procurator-

general of his order. He made Rome his headquarters for

the remainder of his life, dying there as principal of the

Irish College of St Isidore in 1657.
His earliest publication was an account of the embassy in which

he had taken part, ITpecr/Seia, sive Legatio Philippi III. et IV.,

Hispaniarum llegutn, ad Summos Pontifices Paulum V.
, Grcgorium

XV., ct Urbanum VIII., pro definicnda Controversial Immaculatas



W A F W A G 305

Conccptionis Bcatx Marias Virginia (Louvain, 1624, fol.). He
contributed, many years later, a work to this question himself,

Immaculatsei Conccptionis Bcatss Marias, Opusculum (Rome, 1655,

8vo), now of extreme rarity. He was also author of a treatise on

the Hebrew language and other occasional writings, but his literary

reputation rests chiefly upon the important works he published in

connexion with the Franciscan order. The principal of these are

Annalcs Ordinis Minorum, 8 vols. folio (Lyons and Rome, 1628-

1654), a book of high repute, recast and enlarged by Fonseca, 19

vols. folio (Rome, 1731-1745), and since continued by Michelesi,

1794, and Melchiori de Ceretto, 1844
; Scriptorcs Ordinis Minorum

(Rome, 1650), to which is subjoined a reprint of a Syllabus FF.

Minor iini, a list of the English Franciscans who were put to death

in Tudor days, which had become extremely rare, because most of

the original impression was sent to England during the legateship
of Cardinal Pole, and was seized and destroyed by order of Queen
Elizabeth, because of its reflexions upon the character of Henry
VIII. ;

an edition of the Concordantize Bibliorum Hcbraicie of

Calasio, 4 vols. folio (Rome, 1621); Opera Omnia Joannis Duns
Scoti, 12 vols. in 11, folio (Lyons, 1639); Sti Framisci Assisiatis

Opuscula (Antwerp, 1623); and Sti Antonii Paduani Concordantiee

Morales (Rome, 1624).

WAFERS, as articles of stationery, consist of thin,

brittle, adhesive disks, used for securing papers together,
and for forming a basis for impressed official seals.

Wafers are made of a thin paste of very fine flour, baked

between &quot; wafer irons
&quot;

over a charcoal fire till the thin

stratum of paste becomes dry and brittle, and the flour

starch is partly transformed into glutinous adhesive

dextrin. The cake is cut into round disks with suitable

steel punches. Bright non-poisonous colouring matter is

added to the paste for making coloured wafers. Wafers
of gelatin are also made.

WAGER. The law of wagers may be divided for

purposes of convenience into two great classes, dealing

respectively with procedure and with substantive law. In

both classes the legal importance of the wager has tended

to diminish.

Procedure, Determination of cases, civil and criminal,

by means of wager or analogous forms of procedure is a

characteristic feature of archaic law. The leyis actio

sacramenti at Rome at first a real, then a fictitious

wager the wager of battle and of law in England, of the

highest antiquity in their origin, survived up to a com

paratively late period in the history of both legal systems.
The form of the wager survived long after its reason had
been forgotten. The general prevalence of the wager
form of proceeding is perhaps to be attributed to the early

conception of a judge as a mere referee who decided the

dispute submitted to him, not as an executive officer of

the state, but as an arbitrator casually called in (see

Maine, Ancient Law, c. x.). Wager of battle in England
was a mode of trial which was allowed in certain cases,

viz., on a writ of right (see WKIT), and on appeals of

treason and felony (see APPEAL). A full account of the

judicial combat will be found under DUEL and ORDEAL.

Wager of law (vadiatio leyis) was a right of a defendant in

actions of simple contract debt and of detinue. It super
seded the ordeal (itself called lex in the Assize of Clarendon
and other ancient constitutional records). The mode of

proceeding in a wager of law was an interesting relic of

that system of compurgation traced by Blackstone to the

Mosaic law, Ex. xxii. 10 which was employed in many
legal systems, especially the Scandinavian, and had

probably an appreciable effect on the development of the

English JURY (q.v.). It also has some points of re

semblance, perhaps some historical connexion, with the

sponsio and the decisory oath of Roman law, and the

reference to oath of Scots law (see OATH). The use of

the oath instead of the real or feigned combat real in

English law, feigned in Roman law no doubt represents an
advance in legal development. The technical term sacra-

mentuni is the bond of union between the two stages of

law. In the wager of law the defendant, with eleven

compurgators, appeared in court, and he swore that he
did not owe the debt or (in detinue) that he did not de

tain the plaintiff s chattel
;
while the compurgators swore

that they believed that he spoke the truth. It was an

eminently unsatisfactory way of arriving at the merits of

a claim, and it is therefore not surprising to find that the

policy of the law was in favour of its restriction rather

than of its extension. Thus it was not permitted where
the defendant was not a person of good character, where
the king sued, where the defendant was the executor or

administrator of the person alleged to have owed the debt,
or in any actions other than those named, even though the

cause of action were the same. No wager of law was
allowed in assumpsit, even though the cause of action were
a simple debt. This led to the general adoption of as-

sumpsit proceeding originally upon a fictitious averment
of a promise by the defendant as a means of recover

ing debts. Where a penalty was created by statute, it

became a common form to insert a proviso that no wager
of law was to be allowed in an action for the penalty.

Wager of law was finally abolished by 3 and 4 Will. IV.

c. 42. Another form of the judicial wager in use up to

1845 was the feigned issue by which questions arising in

the course of Chancery proceedings were sent for trial by
jury in a common law court. The plaintiff averred the

laying of a wager of .5 with the defendant that a certain

event was as he alleged ;
the defendant admitted the

wager, but disputed the allegation ;
on this issue was

joined. 8 and 9 Viet. c. 109 enabled such questions to be

referred by the Chancery to the common law courts in a

direct manner.

Substantive Laiv. A wager may be defined as &quot; a promise
to pay money or transfer property upon the determination

or ascertainment of an uncertain event
&quot;

(Anson, Law of

Contract, p. 171). At common law wagers were legally

enforceable, subject to certain rules dictated by considera

tions of public policy, e.g., that they did not lead to

immorality or breach of the peace, or expose a third person
to ridicule. Actions or wagers were not favoured by the

judges; and, though a judge could not refuse to try such

an action, he could, and often did, postpone it until after

the decision of more important cases. Parliament gradu

ally intervened to confine the common law within narrower

limits, both in commercial and non-commercial wagers,
and both by general and temporary enactments. An
example of the latter was 7 Anne c. 16, avoiding all

wagers and securities relating to the then war with France.

The earliest general enactment was 16 Car. II. c. 7, pro

hibiting the recovery of a sum exceeding .100 lost in

games or pastimes, or betting on the sides or hands of

the players, and avoiding securities for money so lost.

9 Anne c. 19 avoided securities for such wagers for any
amount, even in the hands of bona fide holders for value

without notice, and enabled the loser .of 10 or upwards
to sue for the money he had lost within three months. The

hardship of the Act, as it affects securities in the hands of

bona fide holders, was remedied by f&amp;gt; and 6 Will. IV. c.

41, which enacted that such securities should be taken to

be held for illegal consideration. Finally, 8 and 9 Viet,

c. 109, 18, enacted &quot;that all contracts or agreements,
whether by parole or in Avriting, by way of -gaming or

wagering shall be null and void
;
and that no suit shall

be brought or maintained in any court of law or equity for

recovering any sum of money or valuable thing alleged to

be won upon any wager, or which shall have been deposited
in the hands of any person to abide the event on which

any wager shall have been made
; provided always that

this enactment shall not be deemed to apply to any sub

scription, or contribution, or agreement to subscribe or

contribute, for or towards any plate, prize, or sum of

XXIV. 39
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money to be awarded to the winner or winners of any
lawful game, sport, pastime, or exercise.&quot;

What is a lawful game depends upon numerous statutes from 33

Hen. VIII. c. 9 downwards, among which may be classed the

Lottery Acts (see LOTTERIES). A curious exception is made in

some of the statutes in favour of unlawful games if they are played
in a royal palace. The mere making of a wager is not now illegal,

as it was under the earlier statutes
;

it is simply unenforceable.

The winner has no legal remedy against the loser or the stake

holder. The loser can recover his stake where it still remains in

the stakeholder s hands or has been paid over to the winner after

notice from the loser to the stakeholder not to pay it over. He
cannot recover where it has been paid over to the winner without
notice. The agent in a wagering contract may have legal rights

against his principal, though the principal has none against the

other party. Agreements between buyers and sellers of stocks and
shares to pay or receive differences only (sometimes known as

&quot;time-bargains&quot;) are within 8 and 9 Viet. c. 109, but a broker

employed to speculate on the understanding that only differences

should be paid by his principal may recover indemnity against the

principal. Employment of an agent to bet in his own name may
imply an authority to pay the bet if lost, an authority that may
become irrevocable after payment to the winner. Though wagers
themselves are now void and not illegal, securities for wagers, by
the combined effect of 5 and 6 Will. IV. c. 41 and 8 and 9 Viet,

c. 109, are still either illegal (as a bet on the result of a game) or

void (as a bet on the result of something other than a game, such
as a contested election). This difference is important as affecting
the question of burden of proof in actions on securities originally

given for wagering purposes. Where the consideration is illegal,
the plaintiff must show affirmatively that he gave value, but the

mere absence of consideration throws on him no such duty. In

commercial matters the most important examples are wagering
policies of insurance, that is, policies made by persons having no
insurable interest, and made void by statute (see INSURANCE).
Sir John Barnard s Act, 7 Geo II. c. 8 (called &quot;An Act to prevent
the infamous practice of stock-jobbing &quot;), prohibited contracts for

liberty to accept or refuse any public stocks or securities, and

wagers relating to the stocks.

In Scotland the courts refuse to try actions on wagers, as being
sponsioncs hidicrse, unbecoming the dignity of the courts. 9 Anne
c. 19 and 5 and 6 Will. IV. c. 41 extend to Scotland, but the

weight of judicial opinion is that 8 and 9 Viet. c. 109 does not.

In the United States the loser may, by the legislation of some

States, recover his money if he sue within a limited time, as he

might have done in England under 9 Aune c. 19.

Defini- WAGES. Wages, although one of the most common
and familiar terms in economic science, is at the same
time one of the most difficult to define accurately. The
natural definition is that wages is the &quot; reward for labour,&quot;

but then we are at once confronted with the difficulty so

well stated by Adam Smith: &quot; The greater part of people
understand better what is meant by a quantity of a

particular commodity than by a quantity of labour
;
the

one is a plain palpable object, the other an abstract

notion, which, though it can be made sufficiently intelligible,
is not altogether so natural and obvious.&quot; If we regard

wages as the reward for a quantity of labour, it is clear

that to make the meaning precise we must give a precise

meaning to this abstract notion of Adam Smith. From
the point of view of the labourer the quantity of labour

refers not so much to the work accomplished (e.g., raising
so many foot-pounds) as to &quot;

all the feelings of a disagree
able kind, all the bodily inconvenience or mental annoyance,
connected with the employment of one s thoughts or muscles

or both in a particular occupation
&quot;

(J. S. Mill). But this

analysis seems only to make the task of definition more

difficult, for the class of labourers, in this wide sense of

the term labour, would include the capitalist who racks his

brains in making plans just as much as the navvy who

digs with the sweat of his brow. Thus &quot;

profits,&quot;
in the

ordinary sense of the term, instead of being contrasted,
would to a large extent be classified with wages, and in

fact the wages of superintendence or of management is

one of the recognized elements in the classical analysis of

profits. It is, however, only when we refer to the list of

occupations
&quot;

in any civilized country that we can really
form an adequate idea of the variety of classes to which

the term labour, as defined by Mill, may be extended. In

the General Report of the census (1881) in England and
Wales (published 1883) an analysis is given of the &quot;un

occupied class.&quot; After deducting children and young
persons under fifteen, persons over sixty-five years of age,

who for the most part had been engaged in work of some
kind previously, and those between the ages of fifteen and

twenty, who might be considered as training for work, there

remained 4,641,190 between the ages of twenty and sixty-

five without specified occupation. But of these 4,458,908
were &quot;

women, of whom by far the greater part were married

and engaged in the management of domestic
life,&quot;

and thus

the number of males in the working period of life (20-65)
of the &quot;

unoccupied
&quot;

class was reduced to 182,282. Thus

practically nearly the whole of the efficient male population
of the country was engaged in some form of

&quot; labour
&quot;

and in receipt of some form of
&quot;

wages.&quot;

It may be granted that in certain economic inquiries it is

extremely useful to bring out the points of resemblance

between &quot; workers
&quot;

at the various stages of the social scale,

and it is especially serviceable in showing that the op

position between &quot;employer&quot; and the &quot;employed,&quot;
and

the &quot;

classes
&quot; and the &quot;

masses,&quot; is often exaggerated. At
the same time, however, the differences, if not in kind

at any rate in degree, are so great that if the analogy is

carried very far it becomes misleading. Accordingly it

seems natural to adopt as the preliminary definition of
&quot;

wages
&quot;

something equivalent to that of Prof. Walker
in his work on the Wages Question (the best book on the

subject as a whole), viz., &quot;the reward of those who are

employed in production with a view to the profit of their

employers and are paid at stipulated rates.&quot; Even as thus

restricted the &quot;

working or \vage-earning classes
&quot;

represent

probably two-thirds of the population of the United King
dom. It may be observed that by extending the meaning
of production, as is now done by most economists, to include

all kinds of labour, and by substituting benefit for profit,

this definition will include all grades of wages.

Having thus limited the class of those who earn Nominal
&quot;

wages,&quot;
the next point is to consider the way in which and real

the wages ought to be measured. The most obvious waSes -

method is to take as the rate of time-ivages the amount of

money earned in a certain time, and as the rate of taslc-

wages the amount of money obtained for a given amount
of ivork of a given quality; and in many inquiries this

rough mode of measurement is sufficient. But the intro

duction of money as the measure at once makes it necessary
to assume that for purposes of comparison the value of the

money to the wage-earners may be considered constant.

This supposition, however, does not hold good even between

different places in the same country at the same time, and
still less with variations in time as well as place. To the

labourers, however, the amount of money they obtain is

only a means to an end, and accordingly economists have

drawn a sharp distinction between nominal and real wages.
&quot;

Labour, like commodities,&quot; says Adam Smith,
&quot;

may be

said to have a real and a nominal price. Its real price

may be said to consist in the quantity of the necessaries

and conveniences of life which are given for it
;

its

nominal price in the quantity of money. The labourer is

rich or poor, is well or ill rewarded, in proportion to the

real not to the nominal price of his labour.&quot;

Prof. Walker (op. cit., p. 12 sq.) has given a full Varia-

analysis of the principal elements which ought to be t iolis

taken into account in estimating the real wages of labour.
m

They may be classified as follows. (1) Variations in

the purchasing power of money may be due in the first

place to causes affecting the general level of prices in a

country. Such, for instance, is a debasement of the

coinage, of which a good example is furnished in English

wages.
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history in the reigns of Henry VIII. and Edward VI.

Prof. Thorold Rogers has ascribed much of the degra
dation of labour which ensued to this fact

;
and Lord

Macaulay has given a graphic account of the evils suffered

by the labouring classes prior to the recoinage of 1696.

The issues of inconvertible paper notes in excess have

frequently caused a disturbance of real wages, and it is

generally asserted that in this case wages as a rule do not

rise so quickly as commodities. A general rise in prices
due to great discoveries of the precious metals would, if

nominal wages remained the same, of course cause a fall in

real wages. There are, however, good grounds for suppos

ing that the stimulus given to trade in this case would
raise wages at least in proportion ;

and certainly the great

gold discoveries in Australia and California raised wages
in England, as is shown in Tooke s History of Prices, vol.

v. p. 284. Similarly it is possible that a general fall in

prices, owing to a relative scarcity of the precious metals,

may lower the prices of commodities before it lowers the

price of labour, in which case there is a rise in real wages.
In the controversy as to the possible advantages of bi

metallism this is one of the points most frequently dis

cussed. It is impossible to say a priori whether a rise or

fall in general prices, or a change in the value of money,
will raise or lower real wages, since the result is effected

principally by indirect influences. But, apart from these

general movements in prices, we must, in order to find the

real value of nominal wages, consider variations in local

prices, and in making this estimate we must notice the

principal items in the expenditure of the labourers. Much
attention has been given recently by statisticians to this

subject, with the view of finding a good
&quot; index number&quot;

for real wages. (2) Varieties in the form of payment
require careful attention. Sometimes the payment is only

partly in money, especially in agriculture in some places.
In many parts of Scotland the labourers receive meal,

peats, potatoes, &c. (3) Opportunities for extra earnings
are sometimes of much importance, especially if we take

as the wage-earning unit the family and not the individual.

At tho end of last century Arthur Young, in his celebrated

tours, often calls attention to this fact. At the present

time, in Northumberland and other counties a &quot; hind &quot;

(i.e., agricultural labourer) is more valued if he has a large

working family, and the family earnings are relatively

large. (4) Regularity of employment is always, especially
in modern times, one of the most important points to be

considered. Apart from such obvious causes of fluctuation

as the nature of the employment, e.g., in the case of fisher

men, guides, &c., there are various social and industrial

causes (for a particular and able investigation of which the

reader may consult Prof. Foxwell s essay on the subject).
Under the system of production on a large scale for foreign

markets, with widely-extended division of labour, it seems

impossible to adjust accurately the supply to the demand,
and there are in consequence constant fluctuations in the

employment of labour. A striking example, happily rare,
is furnished by the cotton famine during the American
civil war. (5) In forming a scientific conception of real

wages we ought to take into account the longer or the

shorter duration of the power to labour: the man whose

employment is healthy and who lives more comfortably
and longer at the same nominal rate of wages may be held

to obtain a higher real wage than his less fortunate com

petitor. It is worth noting, in this respect, that in nearly

every special industry there is a liability to some special
form of disease: e.y., lace-workers often suffer from diseases

of the eyes, miners from diseases of the lungs, &c. (For
further illustration the reader may consult the excellent

works of Mr Bevan on Industrial Classes and Inchistrial

Statistics.) Thus, in attempting to estimate real wages, we

have to consider all the various discomforts involved in

the &quot;

quantity of labour
&quot;

as well as all the conveniences

which the nominal wages will purchase and all the supple
ments in kind.

In a systematic treatment of the wages question it General

would be natural to examine next the causes which rate of
.

determine the general rate of wages in any country at any
time. This is a problem to which economists have try at

given much attention, and is one of great complexity, any time.

It is difficult, when we consider the immense variety of
&quot;

occupations
&quot;

in any civilized country and the constant

changes which are taking place, even to form an adequate
conception of the general rate of wages. At the census

in 1881 in the United Kingdom, the commissioners found
it necessary to make a small dictionary of the words by
which different classes of workers described their callings,
and without a special dictionary it would be impossible to

classify such as the following :

&quot;

blabber,&quot;
&quot;

doctor-maker,&quot;

&quot;fluker,&quot; &quot;egger,&quot; &quot;hirer,&quot; &quot;toother,&quot; &c., &c. There are

thousands of occupations of various kinds, and at first

sight it may seem impossible to determine, in a manner

sufficiently accurate for any useful purpose, an average or

general rate of wages, especially if we attempt to take real

and not merely nominal wages. At the same time, how
ever, in estimating the progress of the working-classes, or

in comparing their relative positions in different countries,

it is necessary to use this conception of a general rate of

wages in a practical manner. The difficulties presented
are of the same kind as those met with in the determina

tion of the value of money or the general level of prices,

and may be overcome to some extent by the same methods.

An &quot; index number &quot;

may be formed by taking various

kinds of labour as fair samples, and the nominal wages
thus obtained may be corrected by a consideration of the

elements in the real wages to which they correspond.
Care must be taken, however, that the quantity and quality
of labour taken at different times and places are the same,

just as in the case of commodities similar precautions are

necessary. Practically, for example, errors are constantly
made by taking the rate of wages for a short time (say an

hour), and then, without regard to regularity of employ
ment, constructing the annual rate on this basis

;
and

again, insufficient attention is paid to Adam Smith s pithy
caution that &quot; there may be more labour in an hour s hard

work than in two hours easy business.&quot; But, however

difficult it may be to obtain an accurate measure of the

general rate of wages for practical purposes, there can be

no doubt as to the value and necessity of the conception
in the theory of political economy. For, as soon as it

is assumed that industrial competition is the principal
economic force in the distribution of the wealth of a com

munity, and this is in reality the fundamental assumption
of modern economic science, a distinction must be drawn
between the most general causes which affect all wages and

the particular causes which lead to differences of wages in

different employments. In other words, the actual rate of

wages obtained in any particular occupation depends partly

on causes affecting that group compared with others, and

partly on the general conditions which determine the

relations between labour, capital, and production over

the whole area in which the industrial competition is

effective.

Thus the theory of the wages question consists of two Wages-

parts, or gives the answers to two questions: (1) What fulltl

are the causes which determine the general rate of wages 1

(2) Why are wages in some occupations and at some times

and places above or below this general rate ?

With regard to the first question, Adam Smith, as

in almost every important economic theory, gives an

answer which combines two views which were subsequently



308

differentiated into antagonism.
&quot; The produce of labour

constitutes the natural recompense or wages of labour,&quot; is

the opening sentence of his chapter on wages. But then

he goes on to say that &quot; this original state of things, in

which the labourer enjoyed the whole produce of his own

labour, could not last beyond the first introduction of the

appropriation of land and the accumulation of stock.&quot;

And he thus arrives at the conclusion that &quot; the demand
for those who live by wages, it is evident, cannot increase

but in proportion to the increase of the funds which are

destined to the payment of
wages.&quot;

This is the germ of

the celebrated wages-fund theory which was carried to an

extreme by J. S. Mill and others
; and, although Mill

abandoned the theory some time before his death, he was

unable to eradicate it from his systematic treatise and to

reduce it to its proper dimensions. It is important to

observe that in the hands of Mill this theory was by no

means, as was afterwards maintained by Prof. Cairnes, a

mere statement of the problem to be solved. According to

Cairnes (Leading Principles of Political Economy, bk. ii.),

the wages-fund theory, as given in Mill s Principles (bk.
ii. ch. xi. 1), embraces the following statements : (1) the

wages-fund is a general term used to express the aggregate
of all wages at any given time in possession of the labour

ing population ; (2) the average wage depends on the

proportion of this fund to the number of people ; (3) the

amount of the fund is determined by the amount of

general wealth applied to the direct purchase of labour.

These propositions Cairnes easily reduces to mere verbal

statements, and he then states that the real difficulty is to

determine the causes which govern the demand and supply
of labour. But the most superficial glance, as well as the

most careful survey, will convince the reader of Mill s

chapters on wages that he regarded the theory not as the

statement but as the solution of the problem. For he

applies it directly to the explanation of movements in

wages, to the criticism of popular remedies for low wages,
and to the discovery of what he considers to be legiti

mate and possible remedies. In fact, it was principally on

account of the application of the theory to concrete facts

that it aroused so much opposition, which would have been

impossible if it had been a mere statement of the problem.

Analysis The wages-fund theory as a real attempt to solve the
of the wages question may be resolved into three propositions,
theory, -^h^h are very different from the verbal truisms of Cairnes.

(1) In any country at any time there is a determinate

amount of capital unconditionally destined for the pay
ment of labour. This is the wages-fund. (2) There is

also a determinate number of labourers who must work

independently of the rate of wages, that is, whether the

rate is high or low. (3) The wages-fund is distributed

amongst the labourers solely by means of competition,
masters competing with one another for labour, and
labourers with one another for work, and thus the average
rate of wages depends on the proportion between wage-

capital and population. It follows then, according to this

view, that wages can only rise either owing to an increase

of capital or a diminution of population, and this accounts

for the exaggerated importance attached by Mill to the

Malthusian theory of population. It also follows from the

theory that any restraint of competition in one direction

can only cause a rise of wages by a corresponding fall in

another quarter, and in this form it was the argument
most frequently urged against the action of trade unions.

It is worth noting, as showing the vital connexion of the

theory with Mill s principles, that it is practically the

foundation of his propositions on capital in his first book,
and is also the basis of the exposition in his fourth book
of the effects of the progress of society on the condition of

the working-classes.

It has often been remarked that, in economics as in

other sciences, what eventually assumes the form of the

development of or supplement to an old theory at first

appears as if in direct antagonism to it, and there is

reason to think that the criticism of the wages-fund theory
was carried to an extreme, and that the essential elements

of truth which it contains were overlooked. In many
respects the theory may be regarded as a good first

approximation to the complete solution of the problem.
The causes which it emphasizes too exclusively are after

all verse camse, and must always be taken into account.

There can be no doubt, for example, that under certain

conditions a rapid increase in the labouring population

may cause wages to fall, just as a rapid decline may make
them rise. The most striking example of a great improve
ment in the condition of the labouring classes in English
economic history is found immediately after the occurrence

of the Black Death in the middle of the 14th century.
The sudden and extensive thinning of the ranks of labour

was manifestly the principal cause of the great improve
ment in the condition of the survivors.

Again, as regards the amount of capital competing for Apparent

labour, the reality of the cause admits of no dispute, at any tth of

rate in any modern society. The force of this element is
it-

perhaps best seen by taking a particular case and assuming
that the general wages-fund of the country is divided into

a number of smaller wages-funds. Take, for example, the

wages of domestic servants when the payment of wages is

made simply for the service rendered. We may fairly

assume that the richer classes of the community practically

put aside so much of their revenue for the payment of the

wages of their servants. The aggregate of these sums is

the domestic wages-fund. Now, if owing to any cause

the amount available for this purpose falls off, whilst the

number of those seeking that class of employment remains

the same, the natural result would be a fall in wages. It

may of course happen in this as in other cases that the

result is not so much a direct fall in the rate of wages as

a diminution of employment but even in this case, if

people employ fewer servants, they must do more work.

Again, if we were to seek for the reason why the wages of

governesses are so low, the essence of the answer would

be found in the excessive supply of that kind of labour

compared with the funds destined for its support. And

similarly through the whole range of employments in which

the labour is employed in perishable services and not in

material products, the wages-fund theory brings into pro
minence the principal causes governing the rate of wages,

namely, the number of people competing, the amount of

the fund competed for, and the effectiveness of the com

petition. This view also is in harmony with the general

principles of demand and supply. If we regard labour as

a commodity and wages as the price paid for it, then we

may say that the price will be so adjusted that the quantity
demanded will be made equal to the quantity offered at

that price, the agency by which the equation is reached

being competition.
But when we turn to other facts for the verification Apparent

of the theory we easily discover apparent if not real failure of

contradictions. The case of Ireland after the potato
l

famine affords an instance of a rapidly declining popu
lation without any corresponding rise in wages, whilst

in new countries we often find a very rapid increase

of population accompanied by an increase in wages.
In a similar manner we find that the capital of a

country may increase rapidly without wages rising in pro

portion as, for example, seems to have been the case in

England after the great mechanical improvements at the

end of last century up to the repeal of the Corn Laws
whilst in new countries where wages are the highest there
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are generally complaints of the scarcity of capital. But

perhaps the most striking conflict of the theory with facts

is found in the periodical inflations and depressions of

trade. After a commercial crisis, when the shock is over

and the necessary liquidation has taken place, we generally
find that there is a period during which there is a glut of

capital and yet wages are low. The abundance of capital
is shown by the low rate of interest and the difficulty

of obtaining remunerative investments. Accordingly this

apparent failure of the theory, at least partially, makes it

necessary to examine the propositions into which it was

resolved more carefully, in order to discover, in the classical

economic phraseology, the &quot;

disturbing causes.&quot; As re

gards the first of these propositions that there is always
a certain amount of capital destined for the employment
of labour it is plain that this destination is not really
unconditional. In a modern society whether or not a

capitalist will supply capital to labour depends on the rate

of profit expected, and this again depends proximately on

the course of prices. But the theory as stated can only
consider profits and prices as acting in an indirect round
about manner upon wages. If profits are high then more

capital can be accumulated and there is a larger wages-
fund, and if prices are high there may be some stimulus

to trade but the effect on real wages is considered to be

very small. In fact Mill writes it down as a popular
delusion that high prices make high wages. And if the

high prices are due purely to currency causes the criticism

is in the main correct, and in some cases, as was shown

above, high prices may mean low real wages. If, how
ever, we turn to the great classes of employments in

which the labour is embodied in a material product, we
find on examination that wages vary with prices in a real

and not merely in an illusory sense. Suppose, for

example, that, owing to a great increase in the foreign
demand for our produce, a rise in prices takes place, there

will be a corresponding rise in nominal wages, and in all

probability a rise in real wages. Such was undoubtedly
the case in Great Britain on the conclusion of the Franco-

German war.

On the other hand, if prices fall and profits are low,
there will so far be a tendency to contract the employment
of labour. At the same time, however, to some extent the

capital is applied unconditionally, in other words, with

out obtaining what is considered adequate remuneration, or

even at a positive loss. The existence of a certain amount
of fixed capital practically implies the constant employment
of a certain amount of labour.

Nor is the second proposition perfectly true, namely,
that there is always a certain amount of labourers who
must work independently of the rate of wages. For the

returns of pauperism and other statistics show that there

is always a proportion of
&quot;

floating&quot;
labour sometimes em

ployed and sometimes not. Again, although, as Adam
Smith says, man is of all luggage the most difficult to be

transported, still labour as well as capital may be attracted

to foreign fields. The constant succession of strikes resorted

to in order to prevent a fall in wages shows that in

practice the labourers do not at once accept the
&quot;

natural
&quot;

market rate. Still, on the whole, this second proposition
is a much more adequate expression of the truth than the

first
;
for labour cannot afford to lie idle or to emigrate so

easily as capital.

The third proposition, that the wages-fund is distributed

solely by competition is also found to conflict with facts.

Competition may be held to imply in its positive meaning
that every individual strives to attain his own economic
interests regardless of the interests of others. But in some
cases this end may be attained most effectively by means of

combination, as, for example, when a number of people

combine to create a practical monopoly. Again, the end may
be attained by leaving the control to Government, or by
obeying the unwritten rules of long-established custom.

But these methods of satisfying the economic instincts are

opposed to competition in the usual sense of the term, and

certainly as used in reference to labour. Thus on the

negative side competition implies that the economic
interests of the persons concerned are attained neither by
combination, nor by law, nor by custom. Again, it is also

assumed, in making competition the principal distributing
force of the national income, that every person knows what
his real interests are, and that there is perfect mobility of

labour both from employment to employment and from

place to place. Without these assumptions the wages-fund
would not be evenly distributed according to the quantity
of labour. It is, however, obvious that, even in the present
industrial system, competition is modified considerably by
these disturbing agencies ;

and in fact the tendency seems
to be more and more for combinations of masters on one

side and of men on the other to take the place of

the competition of individuals.

The attempted verification of the wages-fund theory leads Wages
to so many important modifications that it is not surprising Paid

to find that in recent times the tendency has been to reject
r&amp;lt;111 e produce

it altogether. And thus we arrive at the development of Of labour.

Adam Smith s introductory statement, namely, that the pro
duce of labour constitutes the natural recompense orwages
of labour. The most important omission of the wages-
fund theory is that it fails to take account of the quantity

produced and of the price obtained for the product. If

we bring in these elements, we find that there are

several other causes to be considered besides capital, popula

tion, and competition. There are, for example, the various

factors in the efficiency of labour and capital, in the organiz
ation of industry, and in the general condition of trade.

To some extent these elements may be introduced into the

old theory, but in reality the point of view is quite different.

This is made abundantly clear by considering Mill s

treatment of the remedies for low wages. His main con

tention is that population must be rigidly restrained in

order that the average rate of wages may be kept up. But,
as several American economists have pointed out, in new
countries especially every increase in the number of

labourers may be accompanied by a more than proportionate
increase in the produce and thus in the wages of labour.

Again, the older view was that capital must be first

accumulated in order afterwards to be divided up into

wages, as if apparently agriculture was the normal type of

industry, and the workers must have a store to live on until

the new crop was grown and secured. But the &quot;

produce
&quot;

theory of wages considers that wages are paid continuously
out of a continuous product, although in some cases they

may be advanced out of capital or accumulated stores.

According to this view wages are paid out of the annual

produce of the land, capital, and labour, and not out of the

savings of previous years. There is a danger, however, of

pushing this theory to an untenable extreme, and over

looking altogether the function of capital in determining

wages ;
and the true solution seems to be found in a com

bination of the
&quot;produce&quot; theory with the &quot;fund

&quot;

theory.

An industrial society may be regarded, in the first place,

as a great productive machine turning out a vast variety of

products for the consumption of the members of the

society. The distribution of these products, so far as it is

not modified by other social and moral conditions, depends

upon the principle of &quot;reciprocal demand.&quot; In a pre

liminary rough classification we may make three groups
the owners of land and natural agents, the owners of

capital or reserved products and instruments, and the

owners of labour. To obtain the produce requisite even
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for the necessary wants of the community a combination

of these three groups must take place, and the relative

reward obtained by each will vary in general according to

the demands of the others for its services. Thus, if capital,

both fixed and circulating, is scanty, whilst labour and land

are both abundant, the reward of capital will be high rela

tively to rent and wages. This is well illustrated in the

high rate of profits obtained in early societies. According
to this view of the question the aggregate amount paid in

wages depends partly on the general productiveness of all

the productive agents and partly on the relative power of

the labourers as compared with the owners of land and

capital (the amount taken by Government and individuals

for taxes, charity, &c., being omitted). Under a system
of perfect industrial competition the general rate of wages
would be so adjusted that the demand for labour would
be just equal to the supply at that rate.

Relative If all labour and capital were perfectly uniform it would
wages. not be necessary to carry the analysis further, but as a

matter of fact, instead of two great groups of labourers

and capitalists, we have a multitude of subdivisions all

under the influence of reciprocal demand. Every sub

group tries to obtain as much as possible of the general

product, which is practically always measured in money.
The determination of relative wages depends on the con

stitution of these groups and their relations to one another.

Under any given social conditions there must be differ

ences of wages in different employments, which may be

regarded as permanent until some change occurs in the

conditions
;
in other words, certain differences of wages are

stable or normal, whilst others depend simply on temporary
fluctuations in demand and supply. A celebrated chapter
in the Wealth of Nations (bk. i. ch. x.) is still the best

basis for the investigation of these normal differences,

which, as stated above, is the second principal problem of

the wages question. First of all, a broad distinction may
be drawn between the natural and artificial causes of dif

ference, or, in Adam Smith s phraseology, between those

due to the nature of the employments and those due to

Natural the policy of Europe. In the former division we have
causes of^ ^ue agreeableness or disagreeableness of the employ-

ence&amp;gt; ment, illustrated by two classical examples &quot;honour

makes a great part of the reward of all honourable pro
fessions,&quot; and &quot; the most detestable of all employments
that of public executioner is, in proportion to the work

done, better paid than any common trade whatever.&quot;

There is, however, much truth in Mill s criticism, that in

many cases the worst paid of all employments are at the

same time the most disagreeable, simply because those

engaged in them have practically no other choice. (2) The
easiness and cheapness or the reverse of learning the

business. This factor operates in two ways. A difficult

business implies to some extent peculiar natural qualifica

tions, and it also involves the command of a certain

amount of capital to subsist on during the process of

learning, and thus in both respects the natural supply of

labour is limited. (3) The constancy or inconstancy in the

employment, a point already noticed under real wages.

(4) The great or small trust reposed in the workmen, an

important consideration in all the higher grades of labour,

e.g., bankers, lawyers, doctors, &c. (5) The chance of

success or the reverse. Here it is to be observed that,

owing to the hopefulness of human nature and its in

fluence on the gambling spirit, the chance of success is

generally over-estimated, and therefore that the wages in

employments where the chance of success is really small
are lower than they ought to be. The most striking in

stance is furnished by the labour in gold mines, diamond

fields, and the like, and the same cause also operates in

many of the professions.

All these causes of differences of wages in different

employments may be explained by showing the way in

which they operate on the demand and supply of labour

in the particular group. If the &quot; net advantages,&quot; to adopt
Prof. Marshall s phraseology, of any group are relatively

high, then labour will be directly attracted to that group,
and the children born in it will be brought up to the same

occupation, and thus in both ways the supply of labour

will be increased. But the &quot; net advantages
&quot; embrace

the conditions just enumerated. Again, if the other

members of the community require certain forms of labour

to a greater extent, there is an increase in the demand and
a rise in their price.

In addition to these so-called natural causes of difference, Artificial

there are those arising from law, custom, or other so-called causes of

artificial causes. They may be classified under four head- d

ings. (1) Certain causes artificially restrain industrial&quot;
1

competition by limiting the number of any particular

group. Up to the close of last century, and in many
instances to a much later date, the regulations of guilds
and corporations limited the numbers in each trade

(cf. Brentano, Guilds and Trade Unions). This they did

by making a long apprenticeship compulsory on those

wishing to learn the craft, by restricting the number of

apprentices to be taken by any master, by exacting certain

qualifications as to birth or wealth, by imposing heavy
entrance fees, either in money or in the shape of a useless

but expensive masterpiece. Some of these regulations
were originally passed in the interests of the general public
and of those employed in the craft, but in the course of

time their effect was, as is stated by Adam Smith, simply
to unduly restrain competition. The history of the craft-

guilds is full of instructive examples of the principles

governing wages. No doubt the regulations tended to

raise wages above the natural rate, but as a natural con

sequence industry migrated to places where the oppressive

regulations did not exist. In the time of the Tudors the

decay of many towns during a period of rapid national

progress was largely due to those &quot;fraternities in
evil,&quot;

as

Bacon called the guilds. At present one of the best

examples of the survival of this species of artificial

restriction is the limitation of the number of teachers

qualifying for degrees in certain universities. (2) In

some employments, however, law and custom tend unduly
to increase the amount of competition. This was to a

great extent the case in the church and the scholastic

professions owing to the large amount of charitable edu
cation. Adam Smith points out that even in his day a

curate was &quot;

passing rich on forty pounds a
year,&quot;

whilst

many only obtained .20, ~ below the wages earned by a

journeyman shoemaker. In the same way state-aided

education of a commercial and technical kind may result

in lowering the rates (relatively) of the educated business

classes. It is said that one reason why the Germans

replace Englishmen in many branches is that, having
obtained their education at a low rate, there are more of

them qualified, and consequently they accept lower wages.
The customary idea that the position of a clerk is more

genteel than that of an artisan accounts largely for the

excessive competition in the former class, especially now
that education is practically universal. (3) In some cases

law and custom may impede or promote the circulation of

labour. At the time Adam Smith wrote the laws of

settlement were still in full operation. &quot;There is not a

man of forty who has not felt most cruelly oppressed by
this ill-contrived law of settlement.&quot; Differences in wages
in different parts of the same country and in different

occupations are still largely due to impediments in the

way of the movement of labour, which might be removed
or lessened by the Government making provisions for
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State

regula
tion of

wages.

Poor

relief in

aid of

wages.

migration or emigration. (4) On many occasions in the

past the law often directly interfered to regulate wages.
The Statute of Labourers, passed immediately after the

Black Death, was an attempt in this direction, but it

appears to have failed, according to the investigations of

Prof. Thorold Rogers. The same writer, however, ascribes

to the celebrated Statute of Apprentices (5th of Elizabeth)
the degradation of the English labourer for nearly three

centuries (Agriculture and Prices, vol. v,). This, he asserts,

was due to the wages being fixed by the justices of the

peace. It is, however, worth noting that Brentano, who is

equally sympathetic with the claims of labour, asserts that

so long as this statute was actually enforced, or the customs

founded upon it were observed, the condition of the

labourers was prosperous, and that the degradation only

began when the statute fell into disuse (Origin of Guilds

and Trade Unions).
It is impossible in the limits of this article to discuss

this particular case, but something must be said as to the

power of the state to regulate wages. As far as any
direct regulation is concerned, it seems to be only possible
within narrow limits. The state might of course insti

tute certain complex sliding-scales for different classes of

labour and make them compulsory, but this would rather

be an official declaration of the natural market rate than

a direct regulation. Any rate which the state of trade

and prices would not bear could not be enforced : masters

could not be compelled to work at a loss or to keep their

capital employed when it might be more advantageously
transferred to another place or occupation. Thus the

legal rate could not exceed to any considerable extent the

market rate. Nor, on the other hand, could a lower rate

in general be enforced, especially when the labourers have
the right of combination and possess powerful organizations.
And even apart from this the competition of capitalists for

labour would tend to raise wages above the legal rate, and
evasion would be extremely easy.

The best illustration of the failure to raise the rate of

wages directly by authority is found in the English poor
law system between 1796 and 1834. &quot;In the former

year (1796) the decisively fatal step of legalizing out-

relief to the able-bodied, and in aid of wages, was taken,&quot;

and &quot;in February 1834 was published perhaps the most
remarkable and startling document to be found in the

whole range of English, perhaps indeed of all social,

history&quot; (Fowle s Poor Law). The essence of the system
was in the justices determining a natural rate of wages,

regard being paid to the price of necessaries and the

size of the labourer s family, and an amount was given
from the rates sufficient to make up the wages received to

this natural level. The method of administration was

certainly bad, but the best administration possible could

only have kept the system in existence a few years longer.
In one parish the poor-rate had swallowed up the whole
value of the land, which was going out of cultivation, a

fact which has an obvious bearing on land nationalization

as a remedy for low wages. The labourers became careless,

inefficient, and improvident. Those who were in regular

receipt of relief were often better off (in money) than

independent labourers. But the most important con

sequence was that the real wages obtained were, in spite
of the relief, lower than otherwise they would have been,
and a striking proof was given that wages are paid out of

the produce of labour. The Report of the Poor Law
Commissioners (1834) states emphatically (p. 48) that
&quot;

the severest sufferers are those for whose benefit the

system is supposed to have been introduced and to be

perpetuated, the labourers and their families.&quot; The inde

pendent labourers suffered directly through the unfair

competition of the pauper labour, but, as one of the sub-

reporters stated, in every district the general condition of

the independent labourer was strikingly distinguishable
from that of the pauper and superior to it, though the

independent labourers were commonly maintained upon
less money.

1

But, although the direct intervention of the state, with
the view of raising the nominal rates of wages, is, according
to theory and experience, worse than useless, still, when we
consider real wages in the evident sense of the term, there

seems to be an almost indefinite scope for state interference.

The effect of the Factory Acts and similar legislation has

been undoubtedly to raise the real wages of the working-
classes as a whole, although at first the same arguments
were used in opposition to these proposals as in the case

of direct relief from the poor-rates. But there is a vital

difference in the two cases, because in the former the

tendency is to increase whilst in the latter it is to diminish

the energy and self-reliance of the workers. An excellent

summary of the results of this species of industrial legisla
tion is given by Mr John Morley (Life of Cobden, vol. i.

p. 303) :

&quot;We have to-day a complete, minute, and voluminous code for

the protection of labour : buildings must be kept pure of effluvia
;

dangerous machinery must be fixed
;
children and young persons

must not clean it while in motion
;
their hours are not only limited

but fixed
;
continuous employment must not exceed a given number

of hours, varying with the trade but prescribed by the law in given
cases

;
a statutable number of holidays is imposed ; the children

must go to school, and the employer must have every week a

certificate to that effect; if an accident happens notice must be
sent to the proper authorities; special provisions are made for

bakehouses, for lace-making, for collieries, and for a whole schedule
of other special callings ;

for the due enforcement and vigilant

supervision of this immense host of minute prescriptions there is

an immense host of inspectors, certifying surgeons, and other

authorities whose business it is to speed and post o er land and
ocean on sullen guardianship of every kind of labour, from that

of the woman who plaits straw at her cottage door to the miner
who descends into the bowels of the earth and the seaman who
conveys the fruits and materials of universal industry to and fro

between the remotest parts of the globe.&quot;

The analysis previously given of real wages shows that

logically all these improvements in the conditions of labour,

by diminishing the &quot;

quantity of labour
&quot;

involved in work,
are equivalent to a real rise in wages. Experience has

also shown that the state may advantageously interfere in

regulating the methods of paying wages. A curious

poem, written about the time of Edward IV., on

England s commercial policy (Political Songs and Poems,
Rolls Series, vol. ii. p. 282), shows that even in the 15th

century the &quot; truck
&quot;

system was in full operation, to the

disadvantage of the labourers. The cloth-makers, in par

ticular, compelled the workers to take half of their wages
in merchandise which they estimated at higher than its

real value. The writer proposes that the &quot;

wyrk folk be

paid in good mono,&quot; and that a sufficient ordinance be

passed for the purpose, and a law to this effect was enacted

in the 4th year of Edward IV. At the present day the

Truck Act (1st and 2d William IV.) is in full operation,
and has quite recently been extended. Again, the legis

lation directed against the adulteration of all kinds of

goods, which also finds its prototypes in the Middle Ages
is in its effects equivalent to a rise in real wages.

2

The power of trade unions in regulating wages is in

most respects analogous in principle to that of legislation

just noticed. Nominal wages can only be affected within

comparatively narrow limits, depending on the condition of

trade and the state of prices, whilst in many cases a rise in

the rate in some trades or places can only be accomplished

by a corresponding depression elsewhere. At the same

1 For a general criticism of the Allowance System, cf. Mill s

Principles, bk. ii. ch. xi. 3.

2 Ou this subject compare Jevons, The Slate in Relation to Lalour.
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time, however, it can hardly be questioned that through
the unions nominal wages have on the whole risen at the

expense of profits, that is to say, that combinations of

labourers can make better bargains than individuals. But
the debatable margin which may make either extra profits

or extra wages is itself small
(cf. Atkinson on the

Distribution of Products), and at present the principal
direct effect of trade unions is to make wages fluctuate

with prices, a rise at one time being compensated by a fall

at another. The unions can, however, look after the

interests of their members in many ways which improve
their general condition or raise the real rate of wages, and
when nominal wages have attained a natural maximum,
and some method of arbitration or sliding-scale is in force,

this indirect action seems the principal function of trade

unions. The effects of industrial partnership (cf. Sedley

Taylor s Profit Sharing) and of productive co-operation

(cf. Holyoake s History of Co-operation) are at present
small in amount (compared with the total industry of any
country) though excellent in kind, and there seem to be

no signs of the decay of the entrepreneur system.
Effects of The industrial revolution which took place about the
machi- en(j o }as century, involving radical changes in pro-

wagea duction, destroyed the old relations between capital and

labour, and perhaps the most interesting part of the

history of wages is that covered by the present century.
For fifty years after the introduction of production on a

large scale, the condition of the working-classes was on
the whole deplorable, but during the last fifty years great

progress has been made. The principal results may be

summed up under the effects of machinery on wages,

taking both words in their widest sense. Machinery
affects the condition of the working-classes in many ways.
The most obvious mode is the direct substitution of

machinery for labour. It is clear that any sudden and
extensive adoption of labour-saving machinery may, by
throwing the labourers out of employment, lower the rate

of wages, and it is easy to understand how riots arose

repeatedly owing to this cause. But as a rule the effect

of labour-saving machinery in diminishing employment
has been greatly exaggerated, because two important
practical considerations have been overlooked. In the

first place, any radical change made in the methods of

production will be only gradually and continuously
adopted throughout the industrial world; and in the

second place these radical changes, these discontinuous

leaps, tend to give place to advances by small increments

of invention. We have an instance of a great radical

change in the steam-engine. Watt s patent for &quot;a method
of lessening

&quot;

the consumption of steam and fuel in fire-

engines was published on January 5, 1769, and it may be
said that the movement of substituting steam as a motive

power is not yet over. Every day we hear of steam being
extended to some new employment and to some out-of-

the-way district. The history of the power-loom again
shows that the adoption of an invention is comparatively
slow. In 1813 there were not more than 2400 power-
looms at work in England. In 1820 they increased to

14,150. In 1853 there were 100,000, but the curious

thing is that during this time the number of hand-looms
had actually increased to some extent (Porter s Progress
of the Nation, p. 186). The power-loom also illustrates

the gradual continuous growth of improvements. This
is clearly shown by Porter. A very good hand-weaver,
twenty-five or thirty years of age, could weave two pieces
of shirting per week. In 1823 a steam-loom weaver,
about fifteen years of age, attending two looms, could

weave nine similar pieces in a week. In 1826 a steam-
loom weaver, about fifteen, attending to four looms, could

weave twelve similar pieces a week. In 1833 a steam-

loom weaver, from fifteen to twenty, assisted by a girl of

twelve, attending to four looms, could weave eighteen

pieces. This is only one example, for, as Porter remarks, it

would fill many large volumes to describe the numerous
inventions which during the present century imparted

facility to manufacturing processes, and in every case we
find a continuity in the improvements. This twofold

progressive character of invention operates in favour of

the labourer, in the first place, because in most cases the

increased cheapness of the commodity consequent on the

use of machinery causes a corresponding extension of the

market and the amount produced, and thus there may be

no actual diminution of employment even temporarily ;

and secondly, if the improvement takes place slowly, there

is time for. the absorption of the redundant labour in

other employments. It is quite clear that on balance the

great increase in population in this century has been

largely caused, or rather rendered possible, by the increased

use of labour-saving machinery. The way in which the

working-classes were at first injured by the adoption of

machinery was not so much by a diminution in the

number of hands required as by a change in the nature

of the employment. Skilled labour of a certain kind lost

its peculiar value, and children and women were able

to do work formerly only done by men. But the principal
evils resulted from the wretched conditions under which,
before the factory legislation, the work was performed ;

and there is good reason to believe that a deterioration of

the type of labourer, both moral and physical, was
effected. It is, however, a mistake to suppose that on the

whole the use of machinery tends to dispense with skill.

On the contrary, everything goes to prove that under the Progress

present system of production on a large scale there is on of the

the whole far more skill required than formerly, a fact
wo

which has been well brought out by Mr Giffen in his

essay on the progress of the working-classes (Essays on

Finance, vol. ii. p. 365). The two lowest classes of

labour, which constituted each about one-third of the

whole manual-labour class of the United Kingdom fifty

years ago, now constitute only one-eighth each, and the

remaining highest-paid class, which was only one-third

fifty years ago, is now three-fourths of the whole. Taking
this fact into consideration, it is easy to understand the

estimate that the money wages of labour have on the whole

risen 100 per cent, during this period. There seems every
reason to believe that this rise in real wages will continue

with every extension of the power of man over nature.

For, taking the most general view of the subject, the more Tendency
there is produced or acquired in exchange from other of profits

countries, so much more is there to consume. But this

very improvement in the production and acquisition of

wealth facilitates the creation of new capital, and increases

the rate of accumulation, and thus there is a greater

intensity in the demand of capital for labour, and the rate

of profits falls whilst the rate of wages rises.
1

(j. s. N|.)

LAW RELATING TO WAGES.
The legislature has often dealt with wages in a manner which

modern political economy would not endorse. The amount was
fixed by the Statute of Labourers in 1349, and by many succeeding
statutes (see LABOUR). The policy of these Acts is now obsolete,

although the British parliament has never gone as far as the con
stitution of Louisiana, and expressly provided that no law is to fix

the price of manual labour. To conspire to effect an alteration in

wages is now no longer an offence. It was formerly punished very
severely both at common law and under the provisions of various

statutes, especially 2 and 3 Edw. VI. c. 15. Existing legislation
on the subject of wages deals with the mode of their payment and

recovery, and their protection from attachment and from the

1 For further information on this branch of the subject compare
Atkinson, Distribution of Products and The Margin of Profits;

Leroy-Beaulieu, repartition des Richesses ; Nicholson, Effects of

Machinery on Wages ;
and Marshall, Economics of Industry.
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bankruptcy laws. They must (except in the case of farm servants)
be paid in money, and the payment must not be made in a public
house (see PAYMENT). The recovery of wages by SEAMEN (q.v. ) is

the subject of special legislation. In other cases statutory authority
is given to county courts and courts of summary jurisdiction to

deal with claims for wages. See especially the Employers and
Workmen Act, 1875. The County Courts Acts enable an infant to

sue in a county court for wages not exceeding 50 as though he

were of age. Wages are as a rule privileged debts (see PRIVILEGE).

By 33 and 34 Viet. c. 30 the wages of a servant, labourer, or work
man cannot be attached by order of a court of record or inferior

court. In Scotland wages are exempt from arrestment on process
under the Small Debt Acts and in any case up to 20s. a week by
8 and 9 Viet. c. 39 and 33 and 34 Viet. c. 63. The English

Bankruptcy Act, 1883, gives priority in the distribution of a

bankrupt s estate to wages of clerks, servants, labourers, and
workmen up to the extent of 50. The Scottish Bankruptcy Act,
1856 (as amended in 1875), is in similar terms.

WAGNER, RUDOLPH (1805-1864), anatomist and

physiologist, was born in June 1805 at Baireuth, where

his father was a professor in the gymnasium. He began
the study of medicine at Erlangen in 1820, and finished

his curriculum in 1826 at Wiirzburg, where he had
attached himself mostly to Schonlein in medicine and -to

Heusinger in comparative anatomy. x\ided by a public

stipendium, he spent a year or more studying in the Jarclin

des Plantes, under the friendly eye of Cuvier, and in

making zoological discoveries at Cagliari and other places
on the Mediterranean. On his return he set up in

medical practice at Augsburg, whither his father had been

transferred
;
but in a few months he found an opening for

an academical career, on being appointed prosector at

Erlangen. In 1832 he became full professor of zoology
and comparative anatomy there, and held that office until

1840, when he was called to succeed Blumenbach at

Gottingen. At the Hanoverian university he remained

till his death in 1864, being much occupied with ad

ministrative work as pro-rector for a number of years,
and for nearly the whole of his residence troubled by ill-

health (hereditary phthisis). In 1860 he gave over the

physiological part of his teaching to a new chair, retaining
the zoological, with which his career had begun. While
at Frankfurt, on his way to examine the Neanderthal skull

at Bonn, he was struck with paralysis, and died at Got

tingen a few months later (May 1864) in his 59th year.

Wagner s activity as a writer and worker was enormous, and his

range extensive, most of his hard work having been done at

Erlangen while his health was good. His graduation thesis was
on the ambitious subject of &quot;the historical development of epi
demic and contagious diseases all over the world, with the laws of

their diffusion,&quot; which showed the influence of Schonlein. His
first treatise was Die Naturgeschichtc dcs Menschcn (in 2 vols.,

Kempten, 1831). Frequent journeys to the Mediterranean, the

Adriatic, and the North Sea gave him abundant materials for re

search on invertebrate anatomy and physiology, which he com
municated first to the Munich academy of sciences, and republished
in his Beitrdge zur verglcichcndcn Physiologic dcs Elides (Lcipsic,

1832-33, with additions in 1838). In 1834-35 he brought out a
text-book on the subject of his chair (Lehrbuch dcr vcrglcichcnden

Anatomic, Lcipsic), which recommended itself to students by its

clear and concise style. A new edition of it appeared in 1843 under
the title of LcJirbuch dcr Zootomic, of which only the vertebrate

section was corrected by himself. The precision of his earlier work
is evidenced by his Micrometric Measurements of the Elementary
Parts ofMan and Animals (Leipsic, 1834). His zoological labours

may be said to conclude with the atlas Icones Zootomicas (Lcipsic,

1841). In 1835 he communicated to the Munich academy of

sciences his researches on the physiology of generation and develop
ment, including the famous discovery of the germinal vesicle of

the human ovum. These were republished under the title Pro-
dromus Historiie Gcncrationis Hominis atque Ammalium (Leipsic,

1836). As in zoology, his original researches in physiology were
followed by a students text-book, Lehrbuch der spccicllen Physio
logic (Leipsic, 1838), which soon reached a third edition, and was
translated into French and English. This was supplemented by
an atlas, Icones Physiologies (Leipsic, 1839). To the same period
belongs a very interesting but now little known work on medicine

proper, of a historical and synthetic scope, Grundriss der Encyklo-
piidic und Methodologie der mcdicinischen IVisscnschaftcn nach

(jeschichtlicher Ansicht (Erlangen, 1838), which was translated into

Danish. About the same time he worked along with Will at a

translation of Prichard s Natural History of Man, and edited various

writings of Sommering, with a biography of that anatomist (1844),
which he himself fancied most of all his writings. In 1843, after

his removal to Gottingen, lie began his great Handivorterbuch der

Physiologic, mit liucksicht aufphysiologische Pathologic, and brought
out the fifth (supplementary) volume in 1852; the only contribu

tions of his own in it were on the sympathetic nerve, nerve-ganglia,
and nerve-endings, and he modestly disclaims all merit except as

being the organizer. While resident in Italy for his health from
1845 to 1847, he occupied himself with researches on the electrical

organ of the torpedo and on nervous organization generally ;
these

he published in 1853-54 (Ncurologischc Untcrsuchungcn, Gottingen),
and therewith his physiological period may be said to end. His
next period was stormy and controversial. He entered the lists

boldly against the materialism of
&quot;

Stoff und Kraft,&quot; and avowed
himself a Christian believer, whereupon he lost the countenance
of a number of his old friends and pupils, and was unfeelingly
told that he was suffering from an &quot;atrophy of the brain.&quot; His

quarrel with the materialists began with his oration at the Got-

tingeu meeting of the Naturforscher-Versammlung in 1854 on
&quot; Menschenschbpfung und Seelensubstanz.&quot; This was followed by
a series of &quot;Physiological Letters&quot; in the AVgcmcinc Zcitung, by
an essay on &quot;Glauben und Wissen,&quot; and by the most important
piece of this series, &quot;Der Kampf um die Seele&quot; (Gottingen, 1857).

Having come to the consideration of these philosophical problems
late in life, he was at some disadvantage ;

but he endeavoured to

join as he best could in the current of contemporary German

thought. He had an exact knowledge of classical German writings,
more especially of Goethe s, and of the literature connected with
him. In what may be called his fourth and last period, Wagner
became anthropologist and archaeologist, occupied himself with the

cabinet of skulls in the Gottingeu museum collected by Blumenbach
and with the excavation of prehistoric remains, corresponded
actively with the anthropological societies of Paris and London,
and organized, in co-operation with the veteran Von Baer, a success

ful congress of anthropologists at Gottingen in 1861. His last

writings were memoirs on the convolutions of the human brain,
on the weight of brains, and on the brains of idiots (1860-62).

See memoir by his eldest son in the Oottinyer gelehrte Anzeigen,
&quot; Naclmchtcn

&quot;

for 3864.

WAGNER, WILHELM RICHARD (1813-1883), dramatic

composer and reformer of the musical drama, was born at

Leipsic on May 22, 1813. In 1822 he was sent to the

Kreuzschule at Dresden, where he did so well that, four

years later, he translated the first 12 books of the Odyssey
for amusement. In 1828 he was removed to the Nicolai-

schule at Leipsic, where he was less successful. His first

music-master was Gottlieb Muller, who thought him self-

willed and eccentric
;
and his first important composition

was an &quot; Overture in
Bb,&quot; performed at the Leipsic

theatre in 1830. In that year he matriculated at the

university, and took lessons in composition from Theodor

Weinlig, cantor at the Thomasschule. His &quot; First Sym
phony

&quot; was performed at the Gewandhaus concerts in

1833, and in the following year he was appointed con

ductor of the opera at Magdeburg. The post was an

unprofitable one, and Wagner s life at this period was very
unsettled. He had composed an opera called Die Feen,

adapted from Gozzi s La Donna Serpente, and another,

Das Liebesverbot, founded on Shakespeare s Measure for

Measure, but these were never performed, and for some

considerable time the young composer found it difficult to

obtain a hearing.
In 1836 Wagner married Friiulein Wilhelmina Planer,

an actress at the theatre at Konigsberg. He had accepted
an engagement there as conductor, but, the lessee becoming

bankrupt, the scheme was abandoned in favour of a better

appointment at Riga. Accepting this, he remained actively

employed until 1839, when he made his first visit to Paris,

taking with him an unfinished opera, for which he had

himself prepared a libretto, upon the lines of Lord Lytton s

novel Rienzi. The venture proved a most unfortunate one.

Wagner was unsuccessful in all his attempts to achieve

popularity, and Rienzi, destined for the Grand Opera, was

relentlessly rejected. He completed it, however, and in

1842 it was produced at the court theatre in Dresden, where,

with Madame Schroeder Devrient and Herr Tichatschek

XXIV. 40
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in the principal parts, it achieved an immense success, and

undoubtedly laid the foundation of the great composer s

fame.

Though, in completing Rienzi, Wagner had put forth

all the strength he then possessed, that work was far from

representing his preconceived ideal. This he now en

deavoured to embody in Der Fliegende Hollander, for

which, as before, he composed both the libretto and the

music. In this fine work we find the first sign of his

determination to sacrifice all considerations of traditional

form and symmetrical construction to the dramatic

exigencies of the story. It is true, this great principle
was but very faintly announced in the new work, and in

an evidently tentative form
;
but the success of the experi

ment was incontestable, though it took some time to

convince the world of the fact. The piece was warmly
received at Dresden, January 2, 1843

;
but its success was

by no means equal to that of Rienzi. Spohr, however,

promptly discovered its merits, and produced it at Cassel

some months later, with very favourable results.

Wagner was now fairly launched upon his arduous

career. On February 2, 1843, he was formally installed

as hofkapellmeister at the Dresden theatre, and he cele

brated the event by at once beginning the composition
of a new opera. For the subject of this he selected the

legend of Tannhauser, collecting his materials from the

ancient &quot;

Tannhauser-Lied,&quot;
1 the Volksbuch, Tieck s poetical

Erzahhing, Hoffmann s story of Der Sdngerkrieg, and the

mediaeval poem on Der Wartburgkrieg. This last-named

legend introduces the incidental poem of
&quot;

Loherangrin,&quot;

and led to the study of Wolfram von Eschenbach s

Parzival und Titurel, with strange effect upon Wagner s

subsequent inspirations. But for the present he confined

himself to the subject in hand; and on October 19, 1845,
he produced his Tannhauser, with Madame Schroeder

Devrient, Fraulein Johanna Wagner,
2 Herr Tichatschek,

and Herr Mittervvurzer in the principal parts. Notwith

standing this powerful cast, the success of the new work
was not brilliant, for it carried still farther the principles
embodied in Der Fliegende Hollander, and these principles
were not yet understood either by the public or the critics.

But Wagner boldly fought for them, and would probably
have gained the victory much sooner than he did had he not

taken a fatally prominent part in the political agitations
of 1849, after which his position in Dresden became un
tenable. In fact, after the flight of the king, and the

subsequent suppression of the riots by troops sent from

Berlin, a formal act of accusation was drawn up against

him, and he had barely time to escape to Weimar, where
Liszt was at that moment engaged in preparing Tannhauser
for performance at the court theatre, before the storm

burst upon him with a violence that seriously alarmed both

his friends and himself.

Without the loss of a moment Liszt procured a passport,
and escorted his guest as far as Eisenach. Wagner pro
ceeded in all haste to Paris, and thence to Zurich, where,
with few interruptions, he lived in strict retirement until

the autumn of 1859. And it was during this period that

most of his literary productions including Oper und

Drama, Ueber das Dirigiren, Das Judenthum in der Alusik,

and other like works were given to the world.

We have spoken of Wagner s incidental study of the

legends of
&quot;Loherangrin&quot; and &quot; Parzival

&quot;

during the

time that he was preparing the libretto of Tannhauser.

After the production of that opera he again recurred to the

subject, chose Lohengrin as the title for his next opera,
and elaborated the conception with his usual minute and
affectionate care, carrying out his new principles somewhat

1 Preserved in Uhland s Alte hoch- u. niedcr-dcutsche Volksliedcr.
2 The composer s niece.

farther than he had hitherto ventured to do. He had com

pleted the work before he fled from Dresden, but could not

get it produced. Hoping against hope, he took the score

with him to Paris, and, as he himself tells us,
&quot; when ill,

miserable, and despairing, I sat brooding over my fate, my
eye fell on the score of my Lohengrin, which I had totally

forgotten. Suddenly I felt something like compassion
that the music should never sound from off the death-pale

paper. Two words I wrote to Liszt; his answer was the

news that preparations were being made for the performance
of the work, on the grandest scale that the limited means
of Weimar would permit. Everything that care and acces

sories could do was done to make the design of the piece
understood. Liszt saw what was wanted at once, and did

it. Success was his reward
;
and with this success he now

approaches me, saying, Behold we have come thus far
;

now create us a new work, that we may go farther .&quot;

Lohengrin was, in fact, produced at Weimar, under
Liszt s direction, on August 28, 1850. It was a severe

trial to Wagner not to be permitted to hear his own work,
but he knew that all that could be done for it was done,
and he responded to Liszt s appeal for a new creation by
meditating upon his famous tetralogy, Der Ring des

Xibelungen, the four divisions of which Das Rheingold,
Die Walkiire, Siegfried, and Gotterdammemng though
each as long as an ordinary opera, are in reality but parts
of one colossal whole. At this time, also, he first began
to lay out the plan of Tristan und Isolde, and to think

over the possibilities of Parsifal.
It is in these later works, and in Die Heistcrsincjcr von Niirriberg,

the first sketch for which had been made at Dresden in 1845, that

the genius of Wagner reaches its culminating point; and it is in

these only that his great plan for the reformation of the musical
drama is fully and honestly carried out. In order to understand
this plan, we must first inquire what kind of reformation was
needed. What were the abuses that demanded redress? What
were the causes that had led to the decline of the opera from a

higher state of perfection than that which it exhibited in the

middle of the 19th century if, indeed, it ever did exhibit a higher
state of perfection than that ? What, in short, had been the history
of the musical drama during the two centuries and a half that had

elapsed between its first invention and its arrival at the condition

in which Wagner found it when he first began to compose for the

stage ? The story is a very simple one, and may be told in a very
few words; but it was not without an immensity of deep thought
and earnest consideration that Wagner was able to grapple with
the gigantic practical difficulties with which the case was sur

rounded.
The possibility of constructing a musical drama on reasonable

principles was first seriously discussed during the closing years of

the 16th century, at certain reunions of literary and artistic

dilettanti, who were accustomed to meet periodically at the palazzo
of Giovanni Bardi, Conte di Vernio, in Florence. The principal
members of the little society were Ottavio Einuccini the poet,
Vincenzo Galilei the father of the great astronomer, Giulio Caccini,

Jacopo Peri, Pietro Strozzi, and the Coute di Vernio himself. All

these earnest savants were deeply embued with the principles of

the Renaissance, and regarded the traditions of classical antiquity
with a reverence which led them to hold the greatest creations of

modern art in undisguised contempt. The music of Palestrina and
the great composers of the contrapuntal schools they utterly de

spised ;
and their one idea was to revive the system of declamation

peculiar to Greek tragedy, and by means of that to produce a form
of drama which could be consistently sung throughout as the trilogies
of j-Esc.hylus and Sophocles were sung by the Greeks. So far their

aim was identical with Wagner s. The difference lay in the means

by which this aim was to be attained. Wagner himself tells us

that, while occupied upon Lohengrin, he looked upon his work as

&quot;an experiment towards determining whether or not opera was

possible.&quot; And in other places he speaks of the question whether
or not the modern spirit can produce a theatre that shall stand

in relation to modern culture as the theatre of Athens stood in

relation to the culture of ancient Greece. He believed that this

might be accomplished by reforming the opera from the stand

point of P)cethoven s music. The friends of the Conte di Vernio

had hoped to accomplish it by restoring the actual music of the

Greek drama. But this was impossible. For Greek music was
based upon a system of tonality which, even in the time of Galilei,

had been obsolete for centuries. The Greek scales and ours differ

so widely in their radical construction that no vocalist accustomed
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to the one could by any possibility sing the other. Even Peri

and Vincenzo Galilei must have known this. But, pretending to

ignore the fact, they made a compromise, and endeavoured to

imitate what they fondly conceived to be the Greek method of

recitative, in the tonality of the modern scales
;
and in this way

they struck, not upon the form of which they were in search for

that was irretrievably lost but anew one, which rapidly developed
itself into the kind of music now called recitative. This recitative

the most valuable artistic invention of the 17th century they
used as the basis of their musical drama

; and, after the lapse of

two centuries and a half, Wagner determined that this, and none

other, must be the basis of his. Enriching it with all the beautiful

accessories that had been amassed by composer after composer
during its long period of progressive development, and notably
with other very important accessories of his own invention, he built

his drama upon it as completely as the first dramatic music was
built upon it by the frequenters of the Palazzo Bardi. And in

this great fact lies the secret of his gigantic reform.

The first Italian opera ever publicly performed was Jacopo Peri s

Euridicc, composed to a libretto written by Ottavio Rinuccini, and

produced at Florence in 1600, in honour of the marriage of Henry
IV. of France with Maria de Medici. This most interesting work,
a rare printed copy of which is preserved in the British Museum, is

entirely in recitative ; and the music is so constructed throughout
as to aid in the true dramatic expression of the words, at the

expense of all attempt at what is now called melody. The operas
of Monteverde, Cesti, Cavalli, and all the earlier composers of

the 17th century were conceived upon the same principle. But
Alessandro Scarlatti (1659-1725), aiming at higher musical per
fection, and willing to sacrifice no small amount of dramatic truth to

its exigencies, introduced certain constructive forms notably that

called the &quot;da
capo&quot; which, while adding to the symmetrical

beauty of the aria, tended eventually entirely to destroy its dramatic
force and its logical consistency as an exponent of the situation

presented upon the stage. Later composers carried this abuse very
much farther. Handel s strong dramatic instinct kept him above
the errors of his time

;
but his contemporaries sinned more and

more deeply until, for the sake of obtaining popularity, they were

ready to fill their operas with unmeaning passages, introduced solely
for the purpose of showing off the skill of the favourite vocalists of

the period. And so the abuse proceeded from worse to worse until,
under Porpora (1686-1766) and Hasse (1699-1783), the opera at

Naples and Dresden became a mere concert snng upon the stage
without any trace of dramatic propriety whatever.
And now arose a reformer whose work will be remembered as

long as the musical drama continues to exist. Christoph Willibald
Gluck (1714-1785), disgusted with his own want of success while

writing in the vicious style of the period, determined to reform it

upon true dramatic principles; and in the preface to his Akestc

(1767) he set forth those principles with a clearness which cannot

possibly be misunderstood. The history of his great reform has

already been narrated in detail (see GLUCK). A careful comparison
of the argument laid down in the preface to Akcstc with that set

forth in Wagner s Opcr und Drama will prove the aim of the two
reformers to have been absolutely identical. That a less perfect

identity should have existed with regard to the means they used
for the attainment of their common end was naturally to be

expected. At the outset of their career both Gluck and Wagner
freely employed all the resources at their command, adding to them
afterwards as circumstances

]
ermitted. But between the produc

tion of Gluck s latest and Wagner s first masterpiece art had made
enormous strides; the advantage, therefore, in this respect was

immeasurably on Wagner s side.

In Franco Gluck s principles were carried out more or less con

scientiously by Mehul, Cherubini, and Spontini. In Germany
they bore still richer fruit. Glorified by the genius of Mozart
and Beethoven, and accepted without reserve by Weber, Spohr,
Marschner, and the most enlightened of their followers in the
German romantic school, they were professed, if not fully carried

out, by composers of every degree. But in Italy they produced
no effect whatever. Though Rossini sometimes invested his situa

tions with a certain amount of dramatic colouring, he never

attempted anything farther than this; while Mercadaute, Bellini,

Donizetti, and their imitators regarded melody, pure and simple,
as the highest, if not the only really important, attribute of art.

Under their rule the opera once more descended to the level of a
concert on the stage. The effect of their example upon the lower
class of German composers was fatal, and ended in the production
of a form of Sincjspicl, lacking all the freshness of the Italian

Cantilena, and noticeable only for its intolerable vapidity. Not
withstanding the attempts of Ilalevy and Meyerbeer to perpetuate
in France the traditions of a purer epoch, the musical drama sank,
under Auber and his imitators, to the level of a string of dance
tunes. The 19th century had witnessed the birth of abuses as

flagrant as those against which Gluck had protested in the 18th.
It was Wagner s turn now to effect the desired reform, and he
elfected it as completely as his predecessor had done but not in

the same way. Gluck had begun by propounding a theory, and
carried on the good work by consistently putting it into practice.

Wagner theorized also
;
but for his ultimate triumph he was indebted

to the power of his own creative genius to his ceaseless endeavour
to realize the preconceived ideal which neither theory nor desire

for reform could ever tempt him to forget.
&quot; The nature of the

subject,&quot; he says,
&quot;

could not induce me, in sketching my scenes,
to consider in advance their adaptability to any particular musical

form, the kind of musical treatment being, in every case, suggested
by the scenes themselves. I never contemplated on principle, and
as a deliberate reformer, the destruction of the aria, the duet, or

any other operatic form
;
but the disuse of these forms followed

naturally from the character of my subjects.&quot; Surely no frame of
mind could be more free from prejudice than this.

While exercising this unrestrained freedom of thought and
action, Wagner found one particular form more useful to him than

any other. Mozart in Don Giovanni, and Weber in Dcr Frci-

schulz, Eurijanthf, and Obcron, had availed themselves of certain

characteristic musical phrases as exponents of emotional or scenic

complications of peculiar interest, and had emphasized their mean
ing by repeating them at every recurrence of the dramatic situation.

In modern musical terminology a musical phrase of this kind is

now called a &quot;leading theme&quot; (&quot;Leitmotif&quot;). Wagner has em
ployed this expedient more freely than any other composer, and in

a way peculiarly his own. Not only has he introduced in his later

works a leading theme for every one of the dramatis pcrsonae, and
for every prominent feature in the scenery or action of the play,
but in many cases he even indicates the changing moods and

passions of his principal characters by distinct phrases, which he
combines together with a power of part-writing truly marvellous,

interweaving them as in. &quot;Siegfried s Trauermarsch,&quot; in the

Gottcrdiimmcruncj in such sort as to present the whole story of a

life and mission in the music of a single scene. Short-sighted
critics have dwelt too much upon the technical ingenuity displayed
in scenes of this description, and too little upon the expression
thrown into them by the power of Wagner s genius. A diligent
student may acquire sufficient mastery over the art of part-writing
to enable him to interweave his themes with any amount of

mechanical perfection, yet without a trace of the beauty displayed

by Sebastian Bach in the involutions of his counter-subjects, or

by Wagner in labyrinthine combinations used, not for the sake of

vaunting his scholarship, but as his most potent engines of dramatic

expression. The plaintive wail of the
&quot; Trauermarsch

&quot;

appeals to

hearers who know nothing at all of its ingenious construction, and
tells its tale to them beyond all possibility of misunderstanding.
It is at this point that genius steps in

;
and the power of Wagner s

genius is irresistible.

It was during the period of bis exile that Wagner
matured his plans and brought his style to its culminating

point of perfection ;
but it was not until some considerable

time after his return that any of the works he then medi
tated were placed upon the stage. In 1855 he accepted
an invitation to London, where he conducted the concerts

of the Philharmonic Society with great success. In 1857
he completed the libretto of Tristan und Isolde at Venice,

taking as the basis of his scheme the Celtic legend modified

by Gottfried of Strasburg s mediaeval treatment of the sub

ject (see GOTTFRIED and HOMANCE). But the music was not

completed till 1859. In that year Wagner visited Paris for

the third time; and after much negotiation, in which he

was nobly supported by the Prince and Princess Metternich,

Tannhduser was accepted at the Grand Opera. Magnificent

preparations were made for its production. It was rehearsed

164 times, 14 times with the full orchestra; and the scenery,

dresses, and stage accessories generally were placed entirely

under the composer s direction. More than 8000 was ex

pended upon the venture; and the work was performed for

the first time in the French language on March 13, 1861.

But, for political reasons, a powerful clique determined to

suppress both the piece and its composer. . A scandalous

riot was inaugurated by the members of the Parisian Jockey

Club, who interrupted the performance Avith howls and dog-
whistles

;
and so great was the disturbance that after the

third representation the opera was withdrawn to reappear no

more. Wagner was broken-hearted. But the Princess Met

ternich continued to befriend him, and in 1861 he received

through her intercession a pardon for his political offences,

with permission to settle in any part of Germany except

Saxony. Even this restriction was removed in 1862.
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Wagner now settled for a time in Vienna, where Tristan

und Isolde was accepted, but abandoned after 57 rehearsals,

through the incompetence of the tenor, Herr Ander.

Lohengrin was, however, produced on May 15, 1861, when

Wagner heard it for the first time. His circumstances

were now extremely straitened
;
but better times were at

hand. In 1863 he published the libretto of Der Ring des

Nibelungen. King Louis II. of Bavaria was much struck

with it, and in 1864 sent a private secretary to Wagner,
who was then at Stuttgart, with an invitation to come to

Munich and carry on his work there. The invitation was

accepted with joy by the then almost despairing composer.
The king gave him an annual grant of 1200 gulden

(120), considerably enlarging it before the end of the

year, and placing a comfortable house in the outskirts of

the city at his disposal. The master celebrated his good
fortune by composing a &quot;

Huldigungsmarsch.&quot; In the

autumn he was formally commissioned to proceed with the

tetralogy, and to furnish proposals for the building of a

theatre and the foundation of a Bavarian music school.

All seemed to promise well, but no sooner did his position
seem assured than a miserable court intrigue was formed

against him. His political misdemeanours at Dresden

were quoted to his discredit and made the excuse for

bitter persecutions, and, notwithstanding King Louis s un-

diminished favour, the opposition was too strong to be

resisted, and Wagner was obliged to retire to Triebschen,
near Lucerne, where he spent the next six years in uninter

rupted study.
Der Flieyende Hollander was performed at Munich in

1864; and on June 10, 1865, Tristan ^md Isolde was pro
duced for the first time, with Herr and Frau Schnorr in

the principal parts. Die Meistersinger von Niirnberg, first

sketched in 1845, was completed in 1867, and first per
formed at Munich under the direction of Herr von Btilow,

June 21, 1868. The story, though an original one^ is

founded on an episode in the life of Hans Sachs, the poet-
cordwainer of Nuremberg ;

and Wagner has combined its

incidents with infinite ingenuity and humour. The
success of the opera was very great ;

but the production
of the tetralogy was still impracticable. The scheme for

the new theatre, which was to have been designed by the

architect Semper, having been abandoned, there was no

opera-house in Germany fit for the production of a work

designed on so colossal a scale. A project was therefore

started for the erection of a suitable building at Baireuth.

Wagner laid the first stone of this in 1872, and the edifice

was completed, after almost insuperable difficulties, in 1876.

After this Wagner resided permanently at Baireuth, in a

house named Wahnfried, in the garden of which he him
self built the tomb in which his remains now rest. His

first wife, Wilhelmina (nee Planer), having died in 1866,
he was united in 1870 to Liszt s daughter Cosima, who had

previously been the wife of Herr von Billow. Meantime
Der Ring des Nibelungen was rapidly approaching com

pletion, and on August 13, 1876, the introductory portion,
Das Rheingold,, was performed at Baireuth for the first

time, followed on the 14th by Die Walkure, on the 16th

by Siegfried, and on the 17th by Gotterddmmerung. The
success of the work, the story of which is founded on

the famous Nibelungenlied, was very great ;
and the per

formance, directed by Herr Hans Richter, excited extra

ordinary attention, but the expenses attendant upon its

production were enormous, and burdened the management
with a debt of 7500. A portion of this was raised by
performances at the Albert Hall, in London, at which the

composer himself was present, in 1877. The remainder

was met by the profits upon performances of the tetralogy

or, as Wagner himself called it, the &quot;

Biihnenfestspiel&quot;-

at Munich.

Wagner s next, last, and perhaps greatest work was

Parsifal, based upon the legend of the Holy Grail, as set

forth, not in the legend of the Mort d Arthur, which fixes

the home of the sacred vessel at Glastonbury, but in the

poems of Chrestien de Troyes and Wolfram von Eschen-

bach, written in the 12th and 13th centuries, and other

less-known works (see the article ROMANCE, in which
the subject is treated in its various aspects). The libretto

was complete before his visit to London in 1877. The
music was begun in the following year, and completed
at Palermo, January 13, 1882. The first sixteen per
formances took place at Baireuth, in July and August
1882, under Wagner s own directing, and fully realized the

expectations that had been formed of them. There can
indeed be no doubt that this last work, called by Wagner
a &quot;

Biihnenweihfestspiel,&quot; in allusion to its mystically

religious character, forms a fitting crown to his already
brilliant reputation. Unhappily, the exertion of directing
so many consecutive performances seems to have been too

much for the veteran master s already failing strength, for

towards the close of 1882 his health began to decline

rapidly. He spent the autumn at Venice, in the Palazzo

Vendramini, on the Grand Canal, and was well enough
on Christmas Eve to conduct his own first symphony
(composed in 1833), at a private performance given at the

Liceo Marcello. But late in the afternoon of February
13, 1883, he was seized with a sudden attack of faintness,
and on that evening he calmly breathed his last.

Wagner was buried at Wahnfried, in the tomb he had
himself prepared, on February 18, and a few days after

wards King Louis rode to Baireuth alone, and at dead of

night, to pay his last tribute of respect to the master he
had so generously befriended.

In private life Wagner was beloved and respected by all who
knew him, though in his public character he made himself in

numerable enemies, and provoked an immense amount of hatred
it must be confessed, not wholly undeserved by the violent and

intemperate character of his writings. Though Meyerbeer had
been extremely kind to him in Paris, he spoke of him in Oper und
Drama with the grossest disrespect. His utterly groundless pre

judice against Liszt was ultimately conquered by that great master s

beautiful forbearance alone. But these things will be forgotten,
while the brightness of his genius will remain the lasting heritage
of art. In person he was rather below the middle height, erect in

carriage, with commanding aspect and remarkable quickness of

speech and gesture. That his manners were to some extent uncon
ventional there can be no doubt, but those who knew him best deny
that there was even the semblance of truth in the absurd stories that

were circulated with regard to his extraordinary eccentricities.

Besides the great dramatic works we have mentioned, &quot;VVagner

composed the choral music for Weber s funeral (Dresden, 1844),
Das Liclesmahl der Apostel (Dresden, 1847), Sine Faustorcrturc

(Paris, 1839), Kaiscrmarsch (1871), Siegfried Idyl (1871), and a

not very numerous collection of smaller pieces. His literary works,

published at Leipsic in 1871, fill nine thick volumes. (W. S. R.
)

WAGTAIL (Wagsterd and Wagstyrt, 15th century, fide
Th. Wright, Vol. Vocabularies, ii. pp. 221, 253; Uuagtale,

Turner, 1544, p. 53), the little bird that delights us equally

by its neat coloration, its slender form, its nimble actions,

and its sprightly notes. Since it is so generally dispersed,

especially in summer, throughout the British Islands, it

seems to need no further description.
The Pied Wagtail of authors, it is the Motacilla lugiibris of

modern ornithology, or M. yarrelli of some writers, and has for its

very near ally if indeed it be not considered merely a local race

or subspecies of the M. alba of Linnams, which has a wide range
in Europe, Asia, and Africa, visiting England almost yearly, and

chiefly differing from the ordinary British form in its lighter-
coloured tints, the cock especially having a clear grey instead of a

black back. Eleven other more or less nearly-allied species are

recognized by Mr Sharpe (Cat. B. Brit. Museum, x. pp. 456-496),
who has laboriously treated the complicated synonymy of this

group of birds. Eight of these are natives of Asia, several of them

wintering in India, and one, M. ocularis, even occasionally reach

ing the west coast of North America, while the rest are con
fined to Africa. No colours but black, grey, or white enter into

the plumage of any of the foregoing ;
but in the species peculiar to
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Madagascar, M. flavivcntris, as well as in that which it much re

sembles, the so-called Grey Wagtail of Britain, M. melanope (M.
boarula or sulphured of some authors), a great part of the lower

surface is yellow. The species last mentioned is one of the most

graceful of birds, and though having a very wide range in the world

at large is curiously local in its distribution in Britain, being almost

wholly confined in the breeding-season to the neighbourhood of

rocky streams in the west and north, and a line drawn from the

Start Point, slightly curving to round the Derbyshire hills, and

ending at the mouth of the Tees, will, it is believed, mark off its

breeding-range in England. Then there is a section which by some

systematists has been raised to the rank of a genus, Budytes, con

taining the Wagtails in which yellow takes a still more prominent
part in their coloration. Of these, 8 species, besides several sub

species, are recognized by Mr Sharpe (lit supra, pp. 503-532). One
of these is the common Yellow Wagtail of England, M. rail (by
some mistakenly called M. campcstris), which, though very gene

rally distributed throughout the country, is much less numerous
than the Pied Wagtail, and more addicted to wet meadows; but,

just as M. lucjubris is regarded by some as a local form of the more

widely-ranging M. alba, so does M. raii hold the same relation

to Al. flava, the Bine-headed Wagtail, which has a very extensive

distribution in the Old World, and even crosses the Pacihc to

Alaska, presenting also a great number of varieties or races (most of

which are treated by Mr Sharpe as real species) differing from each

other chiefly, if not solely, in the colour of the head, a character

which in this section can hardly bo deemed specific, while their

geographical range intersects and inosculates in a most puzzling
manner. Much credit is due to the author just named for the

enormous trouble he has taken, after study of a vast series of speci

mens, to clear up the questions herein involved ; but it will probably
be long before ornithologists can agree on many of the disputed

points, and it is certain that the last word has by no means been

spoken concerning them.

The genus Motacilla (an exact rendering of the English
&quot;

Wagtail,&quot;
the Dutch Kuoikstaart, the Italian Codatremola

and other similar words), which, as originally founded by
Linnams, contained nearly all the &quot;

soft-billed
&quot;

birds of

early English ornithologists, was restricted by various

authors in succession, following the example set by Scopoli
in 1769, until none but the Wagtails remained in it.

Most of the rest are now commonly classed as Syh iidse

(cf. WARBLER), while the Wagtails with the PIPITS
(q.v.)

constitute the Family Motacillidse. (A. N.)

WAHABEES, or WAHHABIS. See ARABIA, vol. ii. p.

260.

WAINEWRIGHT, THOMAS GRIFFITHS (1794-c. 1852),

journalist and subject-painter, was born at Chiswick in

October 1794. He was educated by his distant relative

Dr Charles Burney, and served as an orderly officer in the

guards, and as cornet in a yeomanry regiment. In 1819
he entered on a literary life, and began to write for The

Literary Pocket-l&amp;gt;ook, Blackwoods Magazine, and The

Foreign Quarterly Review. He is, however, most definitely
identified with The London Magazine, to which, from 1820
to 1823, he contributed some smart but most flippant art

and other criticisms, under the signatures of &quot; James

Weathercock,&quot; &quot;Mr Bonmot,&quot; and &quot; Herr Vinkbooms.&quot;

He was a friend of Charles Lamb, who thought well of

his literary productions, and in a letter to Bernard Barton,

styles him the &quot;

kind, light-hearted Wainewright,&quot; and of

the other brilliant contributors to the journal. He also

practised as an artist, designing illustrations to Chamber-

layne s poems, and from 1821 to 1825 exhibiting in the

Royal Academy figure pictures, including a Romance from

Undine, Paris in the Chamber of Helen, and the Milk
Maid s Song. Owing to his extravagant habits, Waine-

wright s affairs became deeply involved
;
and in 1830 he

insured the life of his sister-in-law in various offices for a
sum of 18,000. The lady died in the December of the

same year, and payment of the amount was declined by
the companies on the ground of their having been misrepre
sentation when the insurance was effected. Wainewright
now retired to France, but here he was seized by the

authorities as a suspected person, and imprisoned for six

months. On his being examined there was found upon

his person a quantity of strychnine, a poison by means of

which it was afterwards found he had destroyed, not only
his sister-in-law, but also his uncle, his mother-in-law, and
a Norfolkshire friend. He returned to London in 1837,
but was at once arrested on a charge of forging, thirteen

years before, a transfer of stock, and was sentenced to

transportation for life. He died of apoplexy in Hobart
Town hospital, about the year 1852.

The Essays and Criticisms of Wainewright were published in 1880,
with an account of his life, by W. Carew Hazlitt

;
and the history

of his crimes suggested to Dickens his story of &quot;Hunted Down,&quot;

and to Bulwer Lytton his novel of Lucrctia.

WAITZ, GEORG (1813-1886), one of the most distin

guished of modern German historians, was born at Flens-

burg, in the duchy of Schleswig, on October 9, 1813. He
was educated at the Flensburg gymnasium and the uni

versities of Kiel and Berlin. His strong bent to historical

studies and the influence of Ranke early diverted him from

his original purpose of studying law, and while still a

student he began that series of researches in German
mediaeval history which was to be the occupation of his

life. On graduating at Berlin in August 1836, Waitz went
to Hanover to assist Pertz in the great national work of

publishing the Monumenta Germanise Historica
;
and the

energy and learning he displayed in that position won him
a summons to the chair of history at Kiel in 1842. The

young professor soon began to take an interest in politics,

and in 1846 entered the provincial diet as representative
of his university. His leanings were strongly German, so

that he became somewhat obnoxious to the Danish Govern

ment, a fact which made an invitation in 1847 to become

professor of history at Gottingen peculiarly acceptable.
The political events of 1848-49, however, delayed his

appearance in his new chair. When the German party in

the northern duchies rose against the Danish Government,
Waitz hastened to place himself at the service of the pro
visional Government. He was sent to Berlin to represent
the interests of the duchies there, and during his absence

he was elected by Kiel as a delegate to the assembly at

Frankfort. Waitz was an adherent of the party who were

eager to bring about a union of the German states under

a German emperor ;
and when the king of Prussia declined

the imperial crown the professor withdrew from the

assembly in disappointment, and ended his active share

in public life. In the autumn of 1849 Waitz began his

lectures at Gottingen. His style of speaking was dry and

uninteresting ;
but the matter of his lectures was so

practical and his teaching so sound that students were

attracted in crowds to his lecture-room, and the reputation
of the Gottingen historical school spread far and wide. At
the same time Waitz s pen was not idle, and his industry
is to be traced in the list of his works and in the Pro

ceedings of the different historical societies to which he

belonged. In 1875 Waitz removed, to Berlin to succeed

Pertz as principal editor of the Monumenta Germanise

Historica. In spite of advancing years the new editor

threw himself into the work with all his former vigour, and

took journeys to England, France, and Italy to collate

works preserved in these countries. He died at Berlin on

May 24, 1886. He was twice married, in 1842 to a

daughter of Schelling the philosopher, and -in 1858 to a

daughter of General Von Hartmann.

Waitz is often spoken of as the chief disciple of Ranke,

though perhaps in general characteristics and mental

attitude he has more affinity with Pertz or Dahlmann.
He is an industrious and painstaking historian, who, with

out troubling himself about the graces of style, has collected

and published an immense quantity of valuable and care

fully sifted material. His special domain was mediaeval

German history, and he rarely travelled beyond it.
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Waitz s chief works arc Deutsche Vcrfassungs-Gcschichte, 8 vols.,

Kiel, 1844-78 ; 2d cd., 2 vols. only, 1865-70 ; Schleswig-Holsteins

Geschichte, 2 vols., Gottingen, 1851-54 (the 3d vol. was never pub
lished); Lilbeck un f.cr Jiirgcn IVullcnwevcr und die Europdische

Politik, 3 vols., Berlin 1855-56; and Grundsiige der Politik, Kiel,

1862. Among his smaller works, which, however, indicate the line

of his researches, are the following : Jahrbiichcr des deutschcn

Rciclis unter Jlcinrich I., Berlin, 1837, 3d ed., 1885; Uebcr das

Lebcn und die. Lchrc dcs Ulfila, Hanover, 1840
;
Das alte Ecchi der

Salischen Frankcn, Kiel, 1846
;
and Deutsche Kaiser von Karl don

Grossen bis Maximilian, Berlin, 1872. In conjunction with other

scholars Waitz took a leading part in the publication of the

Forschungen zur deutschcn Geschichte, Munich, 1862 sq., and in

the Nordalbingische Studicn, published in the proceedings of the

Schleswig-Holstein Historical Society, Kiel, 1844-51. It is im

possible here to do more than refer to his numerous and valuable

contributions to the Monumenta, and to his numerous papers and
criticisms published in periodicals and the proceedings of historical

societies. A Bibliographische Ucbcrsicht iiber Waltz s Wcrke was

published by E. Steindorff at Gottingen in 1886.

Obituary notices of Waitz are to be found in the Historische Zeitschrift, new
series, vol. xx.; in the publications for 18S6 of the Berlin Academie der Wissen-

schaften, the Gottingen Gesellschaft der Wissenschaften, and the HansUchc
Geschichtsverein ;

in the Historisches Jalirbuch der Gorres Gesellsc/ia/t, vol. viii.;

and in the Revue Historique, vol. xxxi.

WAKEFIELD, a municipal and parliamentary borough
and market-town of England, in the West Hiding of York

shire, of which division it is the shire-town, is pleasantly
situated on the Calder, and on the Lancashire and Yorkshire,
Great Northern, and North-Eastern Eailway lines, 9 miles

south of Leeds and 175i miles from London. It has

water communication (via Goole) with Hull by the Calder,
which also communicates with the Lancashire canals. The
streets are spacious ; and, if the town has a somewhat
old-fashioned appearance, and is less regularly built than

several of the other large towns in Yorkshire, it enjoys the

advantage of an atmosphere less polluted by smoke. The
Calder is crossed by a fine bridge of eight arches, on which
stands the chantry of St Mary, a beautiful Gothic structure,
30 feet long by 24 feet wide, endowed by Edward IV. in

memory of his father Richard, duke of York, killed at the

battle of Wakefield in 1460
;

it was restored in 1847 at a

cost of 3000. The parish church of All Saints, conse

crated by Archbishop William de Melton in 1329, but

almost wholly rebuilt in the 15th century, is a beautiful

building, partly Early English and partly Perpendicular,

consisting of chancel, nave, and tower surmounted by a

fine spire rebuilt in 1860-61, the total height being 247
feet. The whole building was restored in 1857-86 from

designs of the late Sir Gilbert Scott, at a cost of about

30,000. The other churches are without special interest.

The Elizabethan grammar school founded in 1592 was
rebuilt in 1829

;
it is now regulated by a scheme formed

by the charity commissioners. Among the principal public

buildings of Wakefield are the corn exchange, erected in

1837, enlarged in 1862, and including a public concert-

room
;

the town-hall, in the French Renaissance style,

opened in 1880 at a cost of 80,000 ;
the large prison for

the West Riding of Yorkshire
;
the West Riding sessions

house; the borough police station (1879); the office of

probate (1863); the mechanics institution, with large

library ;
the church institute and library ;

the fine art

institution
;
and the public baths. The benevolent insti

tutions include the Clayton hospital, built on the pavilion

system, opened in 1879 at a cost of 25,000, and the West
Riding pauper lunatic asylum, with accommodation for

upwards of 1400 patients. Formerly Wakefield was the

great emporium of the cloth manufacture in Yorkshire, but

it has within the present century been superseded in this

respect by Leeds. Foreign weavers of cloth were estab

lished at Wakefield by Henry VII.
;
and Leland, writing in

the time of Henry VIII., states that its
&quot; whole profit stand-

eth by coarse drapery.&quot; During the 18th century it became
noted for the manufacture of worsted yarn and woollen

stuffs. Although its manufacturing importance is now

small in comparison with that of several other Yorkshire

towns, it possesses large mills for spinning worsted and

carpet yarns, cocoa fibre, and China grass. It has also

rag-crushing mills, chemical works, soap-works, and iron

works
;
and there are a large number of collieries in the

neighbourhood. Wakefield is the chief agricultural town in

the West Riding, and has one of the largest corn-markets

in the north of England. It possesses large agricultural

implement and machine works, corn and flour mills, malt-

works, and breweries. A large trade in corn is carried on

by means of the Calder, and the building of boats for inland

navigation is also a considerable industry. There are very
extensive market-gardens in the neighbourhood. Wake-
field is the seat of the court of probate for the Wakefield

district. It is governed by a mayor, eight aldermen, and

twenty-four councillors. The erection of a new diocese

of Wakefield was sanctioned in 1878, and the first bishop
was appointed in February 1888. The population of the

municipal and parliamentary borough (area 1553 acres) in

1871 was 28,069, and in 1881 it was 30,854. By the Act

of 1885 the parliamentary borough was enlarged by the

addition of the suburb of Bellevue.

Wakefield is supposed by some to occupy the site of a Roman
station. In Domesday the name occurs as Wackefield. Originally
it consisted of three hamlets Nortligate, Kirkgate, and Westgate.
The manor of Wakefield soon after the Conquest was granted to

William, third earl of Warren. It formed an extensive baronial

liberty extending westwards to the borders of Lancashire and
Cheshire. On the death without male issue (30th June 1347) of

John, eighth earl of Warren, it reverted to the crown, and by Edward
III. it was given to his fifth son, Edward de Langley, whom he
created earl of Cambridge, and who in the reign of Richard II. was
created duke of York. After the battle of Wakefield in 1460 it re

mained in the possession of the crown till the reign of Charles I.,

who granted it to Henry, earl of Holland. It became the marriage

portion of the earl s daughter when she married Sir Gervaise

Clifton of Clifton in the county of Nottingham. About 1663 Sir

Gervaise Clifton sold it to Sir Christopher Clapham, whose heirs in

the year 1760 sold it to the duke of Leeds, and it still remains
in the possession of that family. Near Wakefield Queen Margaret
inflicted a memorable defeat on Richard, duke of York (31st Decem
ber 1460). The town has possessed a corn-market since the time
of the Saxons. It obtained a charter for a cattle-market 1st March
1765. It was incorporated by Charles I. in 1626, and was governed
by a constable, until it obtained a new charter under the Municipal
Act, llth March 1848. Since 1832 it has returned a member of

parliament. Under an Improvement Act obtained in 1877, the

corporation were empowered to purchase the waterworks belonging
to a company which had been formed in 1835. In 1880 an Act
was granted for obtaining a supply from Rishworth Moors, near

Halifax, and the works were completed in 1888 at a cost of about

500,000.

WAKEFIELD, EDWARD GIBBON (1796-1862), colonial

statesman, was born in London, March 20, 1796, of an

originally Quaker family. His father, Edward Wakefield,

author of Ireland, Statistical and Political, was a surveyor
and land agent in extensive practice ;

his grandmother,
Priscilla Wakefield, was a popular author for the young, and

one of the first introducers of savings banks. Wakefield

was for a short time at Westminster School, and was brought

up to his father s profession, which he relinquished on

occasion of his elopement at the age of 20 with Miss Pattle,

the orphan daughter of an Indian civil servant. The young
lady s relatives ultimately became reconciled to the match,
and procured him an appointment as attach^ to the British

legation at Turin. He resigned this post in 1820, upon
the death of his wife, to whom he was fondly attached,

and, though making some efforts to connect himself with

journalism, spent the years immediately succeeding in idle

ness, residing for the most part in Paris. In 1826 he ap

peared before the public as the hero of a most extraordinary

adventure, the abduction of Miss Ellen Turner, daughter
of William Turner, of Shrigley Park, Cheshire. Miss

Turner was decoyed from school by means of a forged letter,

and made to believe that she could only save her father

from ruin by marrying Wakefield, whom she accordingly
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accompanied to Gretna Green. This time the family
refused to condone his proceedings ;

he was tried with his

confederates at Lancaster assizes, March 1827, convicted,

and sentenced to three years imprisonment iu Newgate.
The marriage, which had not been consummated, was

dissolved by a special Act of Parliament, A disgrace which

would have blasted the career of most men made Wake-
field a practical statesman and a benefactor to his country.

Meditating, it is probable, emigration upon his release, he

turned his attention while in prison to colonial subjects, and

acutely detected the main causes of the slow progress of

the Australian colonies in the enormous size of the landed

estates, the reckless manner in which land was given away,
the absence of all systematic effort at colonization, and the

consequent discouragement of immigration and dearth of

labour. He proposed to remedy this state of things by
the sale of land in small quantities at a sufficient price,

and the employment of the proceeds as a fund for promot

ing immigration. These views were expressed with extra

ordinary vigour and incisiveness in his Letter from Sydney

(1829), published while he was still in prison, but composed
with such graphic power that it has been continually quoted
as if written on the spot. After his release Wakefield

seemed disposed for a while to turn his attention to social

questions at home, and produced a tract on the Punishment

of Death, with a terribly graphic picture of the condemned
sermon in Newgate, and another on incendiarism in the

rural districts, with an equally powerful exhibition of the

degraded condition of the agricultural labourer. He soon,

however, became entirely engrossed with colonial affairs,

and, having impressed Stuart Mill, Colonel Torrens, and
other leading economists with the value of his ideas, became
a leading though not a conspicuous manager of the South
Australian Company, by which the colony of South
Australia was ultimately founded. In 1833 he published

anonymously England and America, a work primarily in

tended to develop his own colonial theory, which is done
in the appendix entitled &quot;The Art of Colonization.&quot; The

body of the work, however, is fruitful in seminal ideas,

though some statements may be rash, and some conclusions

extravagant. It contains the distinct proposal that the

transport of letters should be wholly gratuitous the pre
cursor of subsequent reform and the prophecy that, under

given circumstances,
&quot; the Americans would raise cheaper

corn than has ever been raised.&quot; In 1836 Wakefield pub
lished the first volume of an edition of Adam Smith, which
he did not complete. In 1837 the New Zealand Associa

tion was established, and he became its managing director.

Scarcely, however, was this great undertaking fairly com
menced when he accepted the post of private secretary to

Lord Durham on the latter s appointment as special com
missioner to Canada. The Durham Report, the charter of

constitutional government in the colonies, though drawn

up by Charles Bullcr, embodied the ideas of Wakefield,
and the latter was the means of its being given prematurely
to the public through the Times, to prevent its being

tampered with by the Government. He acted in the same

spirit a few months later, when (about July, 1839), under

standing that the authorities intended to prevent the

despatch of emigrants to New Zealand, he hurried them
off on his own responsibility, thus compelling the Govern
ment to annex the country just in time to anticipate a

similar step on the part of France. For several years
Wakefield continued to direct the New Zealand Company,
fighting its battles with the colonial office and the missionary
interest, and secretly inspiring and guiding many parlia

mentary committees on colonial subjects, especially on the

abolition of transportation. The company was by no means
a financial success, and many of its proceedings were wholly

unscrupulous and indefensible; its great object, however,

was attained, and New Zealand became the Britain of the

south. In 1846 Wakefield, exhausted with labour, was
struck down by apoplexy, and spent more than a year in

complete retirement, writing during his gradual recovery his

Art of Colonization. The management of the company had
meanwhile passed into the hands of others, whose sole object
was to settle accounts with the Government, and wind up
the undertaking. Wakefield seceded, and joined Lord

Lyttelton and Mr Godley in establishing the Canterbury
settlement as a Church of England colony. A portion of

his correspondence on this subject has been published by
his son, and is perhaps the most adequate memorial extant

of the vigour and sagacity of his intellect. As usual with

him, however, he failed to retain the confidence of his

coadjutors to the end. In 1853, after the grant of a con

stitution to New Zealand, he took up his residence in the

colony, and immediately began to act a leading part in

colonial politics. In 1854 he appeared in the first New
Zealand parliament as extra-official adviser of the acting

governor, a position which excited great jealousy, and as

the mover of a resolution demanding the appointment of

a responsible ministry. It was carried unanimously, but

difficulties, which will be found detailed in Swainson s New
Zealand and its Colonization (ch. 12), prevented its being
made effective until after the mover s retirement from

political life. In December 1854, after a fatiguing address

to a public meeting, followed by prolonged exposure to a

south-east gale, his constitution entirely broke down. He
spent the rest of his life in retirement, dying at Wellington
on 16th May 1862.

Wakefield was a man of large views and lofty aims, and
in private life displayed the warmth of heart which

commonly accompanies these qualities. His main defect

was unscrupulousness : he hesitated at nothing necessary
to accomplish an object, and the conviction of his untrust-

worthiness gradually alienated his associates, and left him

politically powerless. Excluded from parliament by the

fatal error of his youth, he was compelled to resort to in

direct means of working out his plans by influencing public
men. But for a tendency to paradox, his intellectual

powers were of the highest order, and as a master of

nervous idiomatic English he is second to Cobbett alone.

After every deduction it remains true that no contem

porary showed equal genius as a colonial statesman, or in

this department rendered equal service to his country.

For an impartial examination of the Wakefield system, see Levoy-

Beanlieu, De la Colonisation chez Us Peiqrtcs Moderncs (3d ed.,

pp. 562-575 and 696-700). (R. G.)

WAKEFIELD, GILBERT (1756-1801), classical scholar,

theologian, and politician, was born at Nottingham,

February 22, 1756, and was the son of the Rev. George

Wakefield, rector of St Nicholas. After being educated

at various private schools, he proceeded at the age of

sixteen to Jesus College, Cambridge, where he cultivated

his classical studies diligently, but imbibed a thorough
distaste for logic and mathematics. He became, however,
fellow of his college in 1776, and in 1778 was ordained

by the bishop of Peterborough, in a frame of mind which

led him afterwards to declare that he regarded his

subscription to the Articles as the most disingenuous
action of his life. He held, however, curacies for a short

time at Stockport and Liverpool, but in 1779, the year
of his marriage, quitted the church, and accepted the

post of classical tutor at the Nonconformist academy at

Warrington. The institution was already on the decline,

and Wakefield s pugnacious temper was not likely to

contribute to restore it. &quot;It survived my arrival,&quot; he

says, &quot;four
years.&quot; During this short period he published

translations of Matthew and the first epistle to the

Thessalonians, and treatises on inspiration and baptism,
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the latter of which was entirely written in nine days. He

apologizes for this precipitancy as the result of &quot;a con

stitutional ardour which will not suffer me to dwell long
on the same subject.&quot;

However inevitable, this was the

source of most of his failures and mistakes. After the

dissolution of the academy, he resided successively at

Bramcote in Nottinghamshire, at Richmond, and at

Nottingham, taking pupils and persevering in his theo

logical and classical studies, which were considerably
retarded by ill health. His most important production at

this time was the Silva Critica, &quot;illustrating the Scriptures

by light borrowed from the philology of Greece and
Rome.&quot; Three parts of this work were printed at the

Cambridge university press, but, the authorities declining
to proceed further with it, the author was obliged to com

plete it himself. In 1790 he was appointed professor of

classics at the newly-founded Unitarian college at Hackney.
Here he speedily became uncomfortable

;
his proposals for

reform in the course of instruction were unacceptable to

his colleagues, and his dislike to the religious services,

which he carried to the length of objecting to all social

worship, occasioned his resignation in June 1791. The

publication of his views on public worship deprived him of

all his private pupils, and his time was henceforth devoted

to authorship and the education of his children. His next

important work was a new translation of the New Testa

ment, retaining as much of the language of the Authorized

Version as he deemed consistent with accuracy. This soon

reached a second edition. He commenced an edition of

Pope, which he was prevented from completing by the

competition of Warton, but the notes were published

separately. His edition of Lucretius, a work of high pre
tensions and little solid performance, appeared in 1796.

It gained for the editor a very exaggerated reputation, but

Wakefield suffered himself to be allured from the paths of

literature into those of political and religious controversy.
After assailing with equal acerbity writers so diverse in their

principles as Wilberforce and Thomas Paine, he in January
1798 &quot;employed a few hours&quot; in drawing up a reply to

Bishop Watson s Address to the People of Great Britain.

These few hours procured him two years imprisonment in

Dorchester jail. He was convicted in February 1799 of

having published a seditious libel, an offence which he had

assuredly no intention of committing, and his eloquent
defence was naturally thrown away upon the same jurymen
who had already convicted the printer. The sympathy
excited for him, however, led to a subscription, amounting
to no less than ,5000, and forming a sufficient provision
for his family upon his death, which occurred September
9, 1801, shortly after his liberation, from an attack of

typhus fever. He had occupied himself while in prison
with the preparation of classical lectures and an English-
Greek lexicon, and had corresponded on classical subjects
with Charles James Fox. The letters were subsequently

published.
Wakefield was one of the most honest of men, but also

one of the most precipitate, narrow-minded, and pre

sumptuous. His extreme ardour and his consciousness of

integrity produced an uncharitableness verging on offensive-

ness, little in harmony with the many magnanimous and
amiable features of his character. Rashness, opinionative-

ness, and contentiousness grievously marred in him the

character of patriot and scholar, though they could not

destroy his claim to be numbered among both.

The principal authority for his life is the second edition of his

Memoirs, in two volumes (London, 1804). The first volume is

autobiographical ; the second, compiled by the editors, Rutt and

Wainwright, includes several estimates of his character and per
formances from various sources, the most remarkable being one by
Dr Parr.

WAKIDI. See TABARI.

WALACHIA. See ROUMANIA and VLAOHS.
WALAFRID 1 STRABO (or STEABTJS, i.e., &quot;squint-

eyed&quot;)
was born in Germany (808-9), but the exact

place is unknown. His taste for literature early displayed

itself, and by the age of eighteen he had already achieved

a reputation among the learned men of his age. He was
educated at the monastery of Reichenau, near Constance,
where he had for his teachers Tatto and Wettin, to Avhose

visions he devotes one of his poems. Later on in life

(c. 826-829) he passed to Fulda, where he studied for

some time under Hrabanus Maurus before returning to

Reichenau, of which monastery he was made abbot in 838.

There is a story, based, however, on no good evidence,
that Walafrid devoted himself so closely to letters as to

neglect the duties of his office, owing to which he was

expelled from his house
; but, from his own verses, it

seems that the real cause of his flight to Spires was that,

notwithstanding the fact that he had been tutor to Charles

the Bald, he espoused the side of his elder brother Lothair

on the death of Louis the Pious in 840. He was,

however, restored to his monastery in 842, and died

August 16, 849, on an embassy to his former pupil.
His epitaph was written by Hrabanus Maurus, whose

elegiacs praise him for being the faithful guardian of his

monastery.
&quot;Walafrid Strabo s works may be divided into three classes,

theological, historical, and poetical.
1. The first class includes the Glossa Ordinaria,&quot; a large com

mentary on the Bible and part of the Apocrypha. This is of course

to a great extent a compilation from St Jerome, St Augustine,
St Isidore, Bcde, Hrabanus Maurus, &c. Under the same heading
come the exposition of the first twenty Psalms, published by Pez

(Anecdota Nova, iv.), and an epitome of Hrabanus Maurus s com

mentary on Leviticus. An Expositio Quatuor Evangcliorum is also

ascribed to Walafrid. The treatise De Rebus Ecclcsiasticis, dedicated

to Regenbert the librarian, gives not only explanations and direc

tions for the erection and embellishment of churches, but also

instructions as regards such questions as the method of taking the

holy communion and the payment of tithes. Walafrid approves
of the use of images and pictures in churches, &quot;quia pictura est

quredam literatura illiterata.
&quot; He had himself seen

&quot;simple
folk

and idiots,&quot; whom words could hardly bring to a realization of

what they were told, so touched by representations of our Lord s

passion that the tears ran down their faces. Last among Wala
frid s theological treatises must be mentioned the DC Subxcrsionc

Jerusalem Tractatus.

2. Walafrid s chief historical works are (a) the Vita Sandi

Galli, which, though written nearly two centuries after this saint s

death, is still the primary authority for his life, and (b) a much
shorter life of St Othmar, abbot of St Gall (d. 759). Both these

lives were based on previous ones written by Abbot Gotzbert of St

Gall (from 816-837).
3

3. Walafrid s poetical works include a short life of St Blaithmaic,
a high-born monk of lona, murdered by the Danes in the first half

of the 9th century; a life of St Mammes; and a Liber de Visionilus

Wcttini. This last poem, like the two preceding ones written in

hexameters, was composed at the command of &quot;Father&quot; Adalgisus,
and based upon the prose narrative of Heto, abbot of Reichenau

from 806 to 822. It is dedicated to Wettin s brother Grimald.

At the time he sent it to Grimald Walafrid had, as he himself

tells us, hardly passed his eighteenth year, and lie begs his corre

spondent to revise his verses, because, &quot;as it is not lawful for a

monk to hide anything from his abbot,&quot; he fears he may be beaten

with deserved stripes. In this curious vision Wettin saw Charles

the Great suffering purgatorial tortures because of his incontinence.

The name of the ruler alluded to is not indeed introduced into the

actual text, but Carolus Imperator
&quot; form the initial letters of

the passage dealing with this subject. Many of Walafrid s other

poems are, or include, short ad dresses to kings and queens (Lothair,

Charles, Louis, Pippin, Judith, &c.) and to friends (Einhard,

Grimald, Hrabanus Maurus, Tatto, Ebbo, archbishop of Rheims,

Drogo, bishop of Metz, &c. ).
His most famous poem is the

Ilortulus, dedicated to Grimald. It is an account of a little garden
that he used to tend with his own hands, and is largely made up of

1 In the oldest MSS. this is always spelt
&quot;

Walahirid.&quot;

2 This commentary was the one in general use during the Middle

Ages, when it went by the name of Glossa simply.
3 Walafrid also edited Thetmar s Life of Louis the Pious, prefixing

a preface and making a few additions, and divided Einhard s Vita

Caroli into chapters, adding an introduction.
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descriptions of the various herbs he grows there and their medicinal

and other uses. Sage holds the place of honour
;
then comes rue,

the antidote of poisons ;
and so on through melons, fennel, lilies,

poppies, and many other plants, to wind up with the rose,
&quot; which

in virtue and scent surpasses all other herbs, and may rightly be

called the flower of flowers.&quot; The curious poem DC Imagine Tetrici

takes the form of a dialogue.

WALCH, the name of a family of scholars.

I. JOHANN GEORG WALCH (1693-1775) was born at

Meiningen, and studied at Leipsic and Jena under Olearius

and Buddaeus. From 1716 he was professor at Jena of

philosophy, rhetoric, and poetry successively, and after

wards (from 1724) of theology. He married the only

daughter of Buddasus, and in his learned and theological
career followed in the footsteps of his father-in-law. His

theological position was that of a very moderate ortho

doxy, which had been influenced greatly by the philosophy
and controversies of the Deistic period. His university
lectures and published works ranged over the wide fields

of ecclesiastical history in its various branches, particularly
the literature and the controversies of the church, dog
matics, ethics, and pastoral theology.
Of his works the most valuable were Bibliothcca Theologica

(1757-64) ; Bibliothcca Patristica (1770, new ed. 1834) ;
his edition

of Luther s works in 24 vols. (1740-52) ; Historische und thcologische

Einleitung in die religiosen Strcitigkeitcn ausse.rhalb dcrLutherischcn

Kirchc, 5 vols. (1734-36); and the companion work to this, Streitig-
keitcn dcr Evangel. Luth. Kirchc (1730-39). His life, with a com
plete list of his writings, which amounted to 287, Leben und
Charakf.cr dcs KircJicnraths J. G. JValcli, was published by his son
0. \V. F. &quot;\Valch (Jena, 1777). Comp. Gass, Protcstantischc Dogmatik,
iii. p. 205 sq.

II. JOHANN ERNST IMMANUEL WALCH (1725-1778), son

of the above, born at Jena in 1725, became professor of

philosophy in the university in 1750, and of rhetoric and

poetry in 1759. He died in 1778. He was distinguished
for his philological, antiquarian, and mineralogical acquire
ments.

See Lebensgeschichte Johann Ernst Im. Walch, Jena, 1780, and
Meusel s Lexicon verstorbencr deutscher Schriftsteller, vol. xiv.

III. CHRISTIAN WILHELM FRANZ WALCH (1726-1784),
younger brother of J. E. I. Walch, was born at Jena
December 25, 1726. He was educated at Jena under his

father s direction, and as early as 1745-1747 lectured in

the university in branches of exegesis, philosophy, and

history. He then travelled with his brother J. E. I. Walch
for a year through the Continent, making the acquaintance
of the learned men of each country. On his return he was
made professor of theology in Jena, but in 1753 he accepted
an invitation to Giittingen, where he spent his life as pro
fessor of theology. He lectured on dogmatics, church

history, ethics, polemics, natural theology, symbolics, the

epistles of Paul, Christian antiquities, historical theological

literature, ecclesiastical law, and the fathers. His per
manent place amongst learned theologians rests on his

works on ecclesiastical history. He here holds the third

place in the important trio Semler, Mosheim, Walch.
Semler was much his superior in originality and boldness,
and Mosheim in clearness, method, and elegance. But to

his wide, deep, and accurate learning, to his conscientious

and impartial examination of the facts and the authorities

at first hand, and to
&quot; his exact quotation of the sources

and works illustrating them and careful discussion of the

most minute details
&quot;

all succeeding historians are deeply
indebted. His method is critical and pragmatic,

&quot;

pursuing
everywhere the exact facts and the supposed causes of

the outward changes of
history,&quot; leaving wholly out of

sight the deeper moving principles and ideas which
influence its course. He speaks of history as consisting
of &quot;the accidental changes of accidental matters.&quot; But,

although he thus failed to reach the modern standard of an

historian, the results of his industry and research remain
as permanent historical materials.

His principal work was his Entwurf ciner vollstdndigcn Historic

der Kctzercien, Spaltungcn, und Rcligionsstreitigkeitcn, bis auf die

Reformation, 11 vols., Leipsic, 1762-85. It was a great advance
in theological liberality that he defined a heretic on the one hand
as a Christian and on the other as one in fundamental error. He
thus claimed for the heretic a place in the church, while he
declined to treat as heretical such differences as divided great
sections of Christians. Of his other valuable works may be men
tioned Entwurf ciner vollstdndigen Historic der Romischen Pdpste
(1756, 2d ed. 1758), Entwurf ciner vollstdndigen Historic der

Kirchcnverscimmlungcn (1759), Bibliotheca Symbolica Vetus (1770),
Kritische Untcrsuchung vom Gebrauch der hciligcn Schrift unter
den alien Christen (1779), occasioned by the controversy between

Lessing and Goeze, and to which Lessing began an elaborate reply
just before his death.

On C. W. F. Walch as historian see Baur, Epochcn der Jdrchlichen

Geschichtschreibung (1852), p. 145 sq., and Dogmengcschichte, p. 38 sq.

(1867, 3d ed. ); Gass, Gcschichte der Protestantischen Dogmatik, iii.

p. 267 sq. ; Meusel, Lexicon verstorbencr deutscher Schriftsteller, vol.

xiv.

IV. CARL FRIEDRICH WALCH (1734-1799), brother of

the last-named, was professor of jurisprudence at Jena, and
the author of several valuable legal works. He died at

Jena in 1799. His son Georg Ludwig (1785-1838) was
for a time professor in the Kloster gymnasium of Berlin

and afterwards in the university of Greifswald. He edited

valuable editions of Tacitus s Ayricola and Germania.

WALCHEUEN. See ZEALAND.

WALDECK-PYRMONT, a small principality in the

north-west of Germany, is the eighteenth factor of the

German empire in point of area, and the twenty-fourth in

point of population. It consists of two separate portions

lying about 30 miles apart, viz., the county (grafschaft) of

Waldeck, embedded in Prussian territory between the

provinces of Westphalia and Hesse-Nassau, and the

principality (fiirstenthum) of Pyrmont, farther to the north,
between Lippe, Brunswick, and Hanover. Waldeck, with

48,580 inhabitants, comprises an area of 407 square miles,

covered for the most part with hills, which culminate in

the Hegekopf (2807 feet). The centre is occupied by the

plateau of Corbach. The chief rivers are the Eder and

Diemel, both of which eventually find their way into the

Weser. Pyrmont, only 26 square miles in extent, with

8123 inhabitants, is also mountainous. The Emmer, also

belonging to the Weser system, is its chief stream. The
united area is thus 433 square miles, or about half the size

of Cambridgeshire in England, and the united population
in 1885 was 56,703. Agriculture and cattle-rearing are

the main resources of the inhabitants in both parts of the

principality, but the soil is nowhere very fertile. Only
55^ per cent, of the area is occupied by arable land and

pasture; forests, one-tenth of which are coniferous, occupy
36 per cent. Rye is the principal crop; but oats, potatoes,
and flax are also grown in considerable quantities. In

1883 the principality contained 5956 horses, 20,249 cattle,

66,704 sheep, 17,735 pigs, and 7332 goats. Iron, slate,

and building-stone are worked at various points, and,

along with horses, cattle, sheep, pigs, wool, and timber,
form the chief exports. A few insignificant manufactures

(cigars, liqueurs, earthenware, linen, knitted stockings)
are carried on in some of the little towns, but both trade

and manufactures are much retarded by the almost com

plete isolation of the country from railways. Wildungen
in the extreme south of Waldeck is the terminus of a

branch line, and a narrow part of Pyrmont is intersected

by an unimportant line.

The capital and the residence of the prince is Arolsen

(2442 inhabitants) in Waldeck
;
twelve smaller &quot; towns &quot;

and about one hundred villages are also situated in the

county. The only town in Pyrmont is Bad Pyrmont, with

about 1500 inhabitants, at one time a highly fashionable

watering-place on account of its chalybeate and saline

springs. The annual number of visitors is still estimated

at 13,000. Wildungen is also a spa of some repute. The
XXIV. - 41
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inhabitants to the north of the Eder are of Saxon stock,
to the south of Franconian, a difference which is distinctly
marked in dialect, costumes, and manners. Nearly all are

Protestants. In 1880, when the population was 56,522,
there were 53,995 Protestants, 1576 Roman Catholics, 854

Jews, and 97 others.

Waldeck-Pyrmont has one vote in the federal council

and one in the imperial diet. The constitution, dating
from 1852, is a reactionary modification of one carried in

1849, which in its turn had been a considerable advance

upon one granted in 1816. The single chamber consists

of fifteen members (three of whom represent Pyrmont),
elected indirectly for three years. In the event of the

male line of the present ruling family becoming extinct

the female line succeeds in Waldeck, but Pyrmont falls to

Prussia. In terms of a treaty concluded in 1868 for ten

years and renewed in 1878 for a similar period, the

finances and entire government of Waldeck-Pyrmont are

managed by Prussia, the little country having found itself

unable to support unassisted the military and other burdens
involved by its share in the North-German Confederation.

The government is conducted in the name of the prince

by a Prussian &quot;

landes-director,&quot; while the state-officials

are &quot;Prussian subjects,&quot; and take the oath of allegiance to

the king of Prussia. The prince of Waldeck reserves his

whole rights as head of the church, and also the right of

granting pardons, and in certain circumstances may
exercise a veto on proposals to alter or enact laws. Educa

tion, the administration of justice, and similar matters are

thus all conducted on the Prussian model; a previous con

vention had already handed over military affairs to Prussia.

The budget for 1886 showed a revenue of 52,530 and an

expenditure of 48,680. The public debt was 117,550,

paying interest at 4 per cent. The prince is supported by
the income derived from crown-lands.
The princes of Waldeck-Pyrmont are descendants of the counts

of Schwalenberg, the earliest of whom known to history was
Wittekind, who died in 1137. His grandson seems to have been
the first count of Waldeck. For many centuries the original pos
sessions of the Schwalenbergs were divided among several collateral

lines of counts (Waldeck, Landau, Wildungen, Eisenberg); and
about 1428 Hesse obtained a right of superiority over Waldeck, in

return for its protection during those troublous times. This right
gave rise to important claims on the part of Hesse, which were not

finally set aside until 1847, when the German diet decided that the

right had come to an end with the extinction of the empire. In
1685 a pactum primogenitures was made between the two surviv

ing lines, which took effect in 1692, when the Eisenberg branch be
came extinct with the death of George Frederick, who had served
with distinction as an imperial field-marshal, and had received the
title of prince. Pyrmont had also originally belonged to a branch
of the Schwalenberg family ; but it had successively been held by
the counts of Lippe (from 1557) and Gleichen (from 1584), before
it finally fell back to Waldeck in 1625. From 1692 the lands
have remained undivided under the Wildungen line, with the ex

ception of a brief period (1805-1812) when Waldeck and Pyrmont
were held by two brothers. Frederick Anthony Ulrich, who suc
ceeded in 1706, was made prince by the emperor Charles VI. In
1807 Waldeck was a member of the Confederation of the Rhine

;

and in 1814 it entered the German Confederation. Its first consti
tution was granted in 1816 by Prince George Henry (1813-1845).
George Victor, the present prince (1888), succeeded in 1845 at the

age of 14, and assumed the government in 1852. The most im
portant incident in the recent history of the principality is the
conclusion of the above-mentioned treaty with Prussia, with whom
it sided in the war against Austria.

WALDENBURG, an active industrial town in Prussian

Silesia, is situated on the Polsnitz, 39 miles south-west of

Breslau. It contains a handsome modern town-house and
two churches. Among the chief industrial establishments
are a large porcelain and stoneware factory, extensive fire

clay works, glass-works, and a china-painting establish

ment
;
and there are numerous flax-spinneries and linen-

factories in the neighbourhood. Adjoining the town on
the south is the village of Oberwaldenburg, with a chateau.

Waldenburg lies in the centre of the extensive and pro

ductive coal-district of the Waldenburger Gebirge, a
branch of the Sudetic chain. The town, which received

municipal rights in the 16th century, had a population of

12,999 in 1885; in 1816 the population was 1768. There
are villages of the same name in Saxony and Wtirtemberg.
WALDENSES, THE, a name given to the members

of an heretical sect which arose in the south of France
about 1170. The history of the sects of the Middle Ages
is obscure, because the earliest accounts of them come
from those who were concerned in their suppression, and
were therefore eager to lay upon each of them the worst
enormities which could be attributed to any. In later

times the apologists of each sect reversed the process, and
cleared that in which they were interested at the expense
of others. In early times these sectaries produced little

literature of their own
;
when they produced a literature at

the beginning of the 15th century they attempted to claim

for it a much earlier origin. Hence there is confusion on

every side
;

it is difficult to distinguish between various

sects and to determine their exact opinions or the circum
stances under which they came into being. The polemical

conception which has done much to perpetuate this con
fusion is that of the historical continuity of Protestantism
from the earliest times. According to this view the church
was pure and uncorrupt till the time of Constantine, when

Pope Sylvester gained the first temporal possession for the

papacy, and so began the system of a rich, powerful, and

worldly church, with Rome for its capital. Against this

secularized church a body of witnesses silently protested ;

they were alwaj s persecuted but always survived, till in

the 13th century a desperate attempt was made by Innocent
III. to root them out from their stronghold in southern

France. Persecution gave new vitality to their doctrines,
which passed on to Wycliffe and Huss, and through these

leaders produced the Reformation in Germany and England.
This view rests upon a series of suppositions, and is

entirely unhistorical. So far as can be discovered the

heretical sects of the Middle Ages rested upon a system
of Mamchseism which was imported into Europe from
the East (see MANICH^EISM). The Manichsean system of

dualism, with its severe asceticism, and its individualism,
which early passed into antinomianism, was attractive to

many minds in the awakening of the llth century. Its

presence in Europe can first be traced in Bulgaria soon

after its conversion in 862,
1 where the struggle between

the Eastern and Western churches for the new converts

opened a way for the more hardy speculations of a system
which had never entirely disappeared, and found a home

amongst the Paulicians in Armenia. The name of Cathari,
taken by the adherents of this new teaching, sufficiently

shows the Oriental origin of their opinions, which spread
from Bulgaria amongst the Slavs, and followed the routes

of commerce into central Europe. The earliest record of

their presence there is the condemnation of ten canons of

Orleans as Manichees in 1022, and soon after this we find

complaints of the prevalence of heresy in northern Italy
and in Germany. The strongholds of these heretical

opinions were the great towns, the centres of civilization,

because there the growing sentiment of municipal inde

pendence, and the rise of a burgher class through commerce,
created a spirit of criticism which was dissatisfied with the

worldly lives of the clergy and their undue influence in

affairs.

The system of Catharism recognized two classes of

adherents, credentes and perfecti. The perfecti only were

admitted to its esoteric doctrines and to its superstitious

practices. To the ordinary men it seemed to be a reform

ing agency, insisting on a high moral standard, and up
holding the words of Scripture against the traditions of an

1

Schmidt, Histoire des Cathares, i. 7.
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overgrown and worldly church. Its popular aim and its

rationalistic method made men overlook its real contents,

which were not put clearly before them. It may be said

generally that Catharism formed the abiding background
of mediaeval heresy. Its dualistic system and its anti

social principles were known only to a few, but its anti-

ecclesiastical organization formed a permanent nucleus

round which gathered a great deal of political and ecclesi

astical discontent. When this discontent took any in

dependent form of expression, zeal, which was not always

accompanied by discretion, brought the movement into

collision with the ecclesiastical authorities, by whom it was
condemned as heretical. When once it was in conflict

with authority it was driven to strengthen its basis by a

more pronounced hostility against the system of the

church, and generally ended by borrowing something from

Catharism. The result was that in the beginning of the

13th century there was a tendency to class all bodies of

heretics together : partly their opinions had coalesced
;

partly they were assumed to be identical.

Most of these sects were stamped out before the period
of the Middle Ages came to a close. The Waldenses,
under their more modern name of the Vaudois, have sur

vived to the present day in the valleys of Piedmont, and
have been regarded as at once the most ancient and the

most evangelical of the mediaeval sects. It is, however,

by no means easy to determine their original tenets, as in

the 13th and 14th centuries they were a body of obscure

and unlettered peasants, hiding themselves in a corner,

while in the 16th century they were absorbed into the

general movement of the Eeformation. As regards their

antiquity, the attempts to claim for them an earlier origin
than the end of the 12th century can no longer be sus

tained. They rested upon the supposed antiquity of a

body of Waldensian literature, which modern criticism has

shown to have been tampered with. The most important
of these documents, a poem in Provengal,

&quot; La Nobla

Leyczon,&quot; contains two lines which claimed for it the date

of 1100:
Ben ha mil c cent anez compli entierament

Que fo scripta 1 ora, car sen al derier temp.

But it was pointed out 1 that in the oldest MS. existing
in the Cambridge university library the figure 4 had been

imperfectly erased before the word
&quot;cent,&quot;

a discovery
which harmonized with the results of a criticism of the

contents of the poem itself. This discovery did away
with the ingenious attempts to account for the name of

Waldenses from some other source than from the historical

founder of the sect, Peter Waldo or Valdez. To get rid

of Waldo, whose date was known, the name Waldenses or

Vallenses was derived from Vallis, because they dwelt in

the valleys, or from a supposed Provencal word Vaudes,
which meant a sorcerer.

Putting these views aside as unsubstantial, we will con
sider the relation of the Waldenses as they appear in

actual history with the sects which preceded them. Already
in the 9th century there were several protests against the

rigidity and want of spirituality of a purely sacerdotal

church. Thus Berengar of Tours (999-1088) upheld the

symbolic character of the Eucharist and the superiority of

the Bible over tradition. The Paterines in Milan (1045)
raised a protest against simony and other abuses of the

clergy, and Pope Gregory VII. did not hesitate to enlist

their Puritanism on the side of the papacy and make them
his allies in imposing clerical celibacy. In 1110 an apos
tate monk in Zceland, Tanchelm, carried their views still

further, and asserted that the sacraments were only valid

through the merits and sanctity of the ministers. In

1
Bradshaw, in Transactions of Cambridge Antiquarian Society,

1842. The text edited by Montet, 4to, 1887.

France, at Embrun, Peter de Bruys founded a sect known
as Petrobrusians, who denied infant baptism, the need of

consecrated churches, transubstantiation, and masses for

the dead. A follower of his, a monk, Henry, gave the

name to another body known as Henricians, who centred

in Tours. The teachers of these new opinions were men
of high character and holy lives, who in spite of persecution
wandered from place to place, and made many converts

from those who were dissatisfied at the want of clerical

discipline which followed upon the struggle for temporal
supremacy into which the reforming projects of Gregory
VII. had carried the church.

It was at this time (1170) that a rich merchant of

Lyons, Peter Waldo, sold his goods and gave them to the

poor ;
then he went forth as a preacher of voluntary

poverty. His followers, the Waldenses, or poor men of

Lyons, were moved by a religious feeling which could find

no satisfaction within the actual system of the church, as

they saw it before them. Like St Francis, Waldo adopted
a life of poverty that he might be free to preach, but with

this difference that the Waldenses preached the doctrine

of Christ while the Franciscans preached the person of

Christ, Waldo reformed teaching while Francis kindled

love
;
hence the one awakened antagonisms which the

other escaped. For Waldo had a translation of the New
Testament made into Provencal, and his preachers not

only stirred up men to more holy lives but explained the

Scriptures at their will. Such an interference with the

ecclesiastical authorities led to difficulties. Pope Alexander

III., who had approved of the poverty of the Waldensians,

prohibited them from preaching without the permission of

the bishops (1179). Waldo answered that he must obey
God rather than man. The result of this disobedience

was excommunication by Lucius III. in 1184. Thus a

reforming movement became heresy through disobedience

to authority, and after being condemned embarked on a

course of polemical investigation how to justify its own

position. Some were readmitted into the Catholic Church,
and one, Durandus de Osca (1210), attempted to found

an order of Pauperes Catholici, which was the forerunner

of the order of St Dominic. Many were swept away in

the crusade against the ALBIGENSES (q.v.). Others made an

appeal to Innocent III., protesting their orthodoxy. Their

appeal was not successful, for they were formally condemned

by the Lateran council of 1215.

The earliest definite account given of the Waldensian

opinion is that of the inquisitor Sacconi about 1250. 2

He divides them into two classes, those north of the Alps
and those of Lombardy. The first class hold (1) that

oaths are forbidden by the gospel, (2) that capital punish
ment is not allowed to the civil power, (3) that any lay
man may consecrate the sacrament of the altar, and (4)
that the Roman Church is not the church of Christ. The
Lombard sect went farther in (3) and (4), holding that no

one in mortal sin could consecrate the sacrament, and that

theRoman Church was the scarlet woman of the Apocalypse,
whose precepts ought not to be obeyed, especially those

appointing fast-days. This account sufficiently shows the

difference of the Waldenses from the Cathari : they were

opposed to asceticism, and had no official priesthood ;
at

the same time their objection to oaths apd to capital

punishment are closely related to the principles of the

Cathari. Their other opinions were forced upon them by
their conflict with the authority of the church. When
forbidden to preach without the permission of the bishop,

they were driven to assert the right of all to preach, with

out distinction of age or sex. This led to the further

step of setting up personal merit rather than ecclesiastical

ordination as the ground of the priestly office. From this

D Argentru, Collectio Judiciorum de Novis Erroribus, i. 50, &c.
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followed again the conclusion that obedience was not due to

an unworthy priest, and that his ministrations were invalid.

These opinions were subversive of the system of the

mediaeval church, and were naturally viewed with great
disfavour by its officials

;
but it cannot fairly be said that

they have much in common with the opinions of the

Reformers of the 16th century. The mediaeval church set

forth Christ as present in the orderly community of the

faithful
;
Protestantism aimed at setting the individual in

immediate communion with Christ, without the mechanical
intervention of the officers of the community ;

the Wal-
denses merely set forward a new criterion of the orderly

arrangement of the church, according to which each mem
ber was to sit in judgment on the works of the ministers,
and consequently on the validity of their ministerial acts.

It was a rude way of expressing a desire for a more

spiritual community. The earliest known document pro

ceeding from the Waldensians is an account of a confer

ence held at Bergamo in 1218 between the Ultramontane
and the Lombard divisions, in which the Lombards showed
a greater opposition to the recognized priesthood than did

their northern brethren. 1

As these opinions became more pronounced persecution
became more severe, and the breach between the Waldenses
and the church widened. The Waldenses withdrew alto

gether from the ministrations of the church, and chose

ministers for themselves whose merits were recognized by
the body of the faithful. Election took the place of

ordination, but even here the Lombards showed their

difference from the Ultramontanes, and recognized only
two orders, like the Cathari, while the northern body kept
the old three orders of bishops, priests, and deacons.

Gradually the separation from the church became more

complete : the sacraments were regarded as merely sym
bolical

;
the priests became helpers of the faithful

;

ceremonies disappeared ;
and a new religious society arose

equally unlike the medieval church and the Protestantism
of the 16th century.

The spread of these heretical sects led to resolute attempts
at their suppression. The crusade against the Albigensians
could destroy prosperous cities and hand over lands from
a heedless lord to one who was obedient to the church

;

but it could not get rid of heresy. The revival of preach
ing, which was the work of the order of St Dominic, did
more to combat heresy, especially where its persuasions
were enforced by law. The work of inquisition into cases

of heresy proceeded slowly in the hands of the bishops,
who were too busy with other matters to find much time
for sitting in judgment on theological points about which

they were imperfectly informed. The greatest blow struck

against heresy was the transference of the duty of inquiry
into heresy from the bishops to Dominican inquisitors.
The seeular power, which shared in the proceeds of the

confiscation of those who were found guilty of heresy, was

ready to help in carrying out the judgments of the

spiritual courts. Everywhere, and especially in the district

round Toulouse, heretics were keenly prosecuted, and
before the continued zeal of persecution the Waldenses

slowly disappeared from the chief centres of population
and took refuge in the retired valleys of the Alps. There,
in the recesses of Piedmont, where the streams of the

Pelice, the Angrogne, the Clusone, and others cleave the

sides of the Alps into valleys which converge at Susa, a
settlement of the Waldensians was made who gave their

name to these valleys of the Vaudois. In the more
accessible regions north and south heresy was exposed to

a steady process of persecution, and tended to assume

shifting forms. Among the valleys it was less easily

reached, and retained its old organization and its old con-
1

Preger, Jleitriiye zur Geschichte der Waldesier.

tents. Little settlements of heretics dispersed throughout
Italy and Provence looked to the valleys as a place of

refuge, and tacitly regarded them as the centre of their

faith. At times attempts were made to suppress the sect

of the Vaudois, but the nature of the country which they
inhabited, their obscurity, and their isolation made the

difficulties of their suppression greater than the advantages
to be gained from it. However, in 1487 Innocent VIII.
issued a bull for their extermination, and Alberto de

Capitanei, archdeacon of Cremona, put himself at the head
of a crusade against them. Attacked in Dauphine and
Piedmont at the same time, the Vaudois were hard

pressed ;
but luckily their enemies were encircled by a

fog when marching upon their chief refuge in the valley
of the Angrogne, and were repulsed with great loss.

After this Charles II., duke of Piedmont, interfered to

save his territories from further confusion, and promised
the Vaudois peace. They were, however, sorely reduced by
the onslaught which had been made upon them, and lost

their ancient spirit of independence. When the Lutheran
movement began they were ready to sympathize with it, and

ultimately to adapt their old beliefs to those of the rising
Protestantism. Already there were scattered bodies of

Waldenses in Germany who had influenced, and afterwards

joined, the Hussites and the Bohemian Brethren.

The last step in the development of the Waldensian

body was taken in 1530, when two deputies of the Vaudois
in Dauphine and Provence, Georges Morel and Pierre

Masson, were sent to confer with the German and Swiss
Reformers. A letter addressed to GEcolompadius

2
gives

an account of their practices and beliefs at that time,
and shows us a simple and unlettered community, which
was the survival of an attempt to form an esoteric reli

gious society within the mediaeval church. It would

appear that its members received the sacraments of baptism
and the holy communion from the regular priesthood, at

all events sometimes, but maintained a discipline of their

own and held services for their own edification. Their

ministers were called larba, a Provencal word meaning
guide. They were chosen from among labouring men,
who at the age of twenty-five might ask the body -of

ministers to be admitted as candidates. If their character

was approved they were taught during the winter months,
when work was slack, for a space of three or four years;
after that they were sent for two years to serve as menial

assistants at a nunnery for women, which curiously enough
existed in a recess of the valleys. Then they were admitted
to office, after receiving the communion, by the imposition
of hands of all ministers present. They went out to preach
two by two, and the junior was bound absolutely to obey
the senior. Clerical celibacy was their rule, but they admit
that it created grave disorders. The ministers received

food and clothing from the contributions of the people,
but also worked with their hands

;
the result of this was

that they were very ignorant, and also were grasping after

bequests from the dying. The affairs of the church were

managed by a general synod held every year. The duties

of the barbas were to visit all within their district once

a year, hear their confessions, advise and admonish them
;

in all services the two ministers sat side by side, and one

spoke after the other. In point of doctrine they acknow

ledged the seven sacraments, but gave them a symbolical

meaning ; they prayed to the Virgin and saints, and
admitted auricular confession, but they denied purgatory
and the sacrifice of the mass, and did not observe fasts or

festivals. After giving this account of themselves they
ask for information about several points in a way which
shows the exigencies of a rude and isolated society, and

finally they say that they have been much disturbed by the
2

Scultetus, Antilles, ii. 294, &c.
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Lutheran teaching about freewill and predestination, for

they had held that men did good works through natural

virtue stimulated by God s grace, and they thought of

predestination in no other way than as a part of God s

foreknowledge.

(Ecolampadius gave them further instruction, especially

emphasizing the wrongfulness of their outward submission

to the ordinances of the church: &quot;God,&quot; he said, &quot;is a

jealous God, and does not permit his elect to put
themselves under the yoke of Antichrist.&quot; The result of

this intercourse was an alliance between the Vaudois and

the Swiss and German Reformers. A synod was held in

1532 at Chanforans in the valley of the Angrogne, where

a new confession of faith was adopted, which recognized
the doctrine of election, assimilated the practices of the

Vaudois to those of the Swiss congregations, renounced

for the future all recognition of the Roman communion,
and established their own worship no longer as secret

meetings of a faithful few but as public assemblies for

the glory of God.
Thus the Vaudois ceased to be relics of the past, and

became absorbed in the general movement of Protestantism.

This was not, however, a source of quiet or security. In

France and Italy alike they were marked out as special

objects of persecution, and the Vaudois Church has many
records of martyrdom. The most severe trial to which
the Vaudois of Piedmont were subjected occurred in 1655.

The Congregation de Propaganda Fide established, in

1650, a local council in Turin, which exercised a powerful
influence on Duke Charles Emmanuel II., who ordered that

the Vaudois should be reduced within the limits of their

ancient territory. Fanaticism took advantage of this

order; and an army, composed partly of French troops of

Louis XIV., partly of Irish soldiers who had fled before

Cromwell, entered the Vaudois valleys and spread destruc

tion on every side. They treated the people with horrible

barbarity, so that the conscience of Europe was aroused,
and England under Cromwell called on the Protestant

powers to join in remonstrance to the duke of Savoy and
the French king. The pen of Milton was employed for

this purpose, and his famous sonnet is but the condensation

of his state papers. Sir Samuel Morland was sent on a

special mission to Turin, and to him were confided by the

Vaudois leaders copies of their religious books, which he

brought back to England, and ultimately gave to the

university library at Cambridge. Large sums of money
were contributed in England and elsewhere, and were sent

to the suffering Vaudois.

By this demonstration of opinion peace was made for a

time between the Vaudois and their persecutors ;
but it

was a treacherous peace, and left the Vaudois with a

hostile garrison established among them. Their worship
was prohibited, and their chief pastor, Leger, was obliged
to flee, and in his exile at Leyden wrote his Histoire

Generate dcs Eglises Vaudoises (1684). The revocation of

the edict of Nantes in 1685 began a new period of

persecution, which aimed at entire extermination. This
was found so difficult that the remnant of the Vaudois, to

the number of 2600, were at last allowed to withdraw to

Geneva. P&amp;gt;ut the love of their native valleys was strong

among the exiles, and in 1689 one of their pastors, Henri

Arnaud, led a band of 800 men to the reconquest of their

country. His first attempts against the French were suc

cessful; and the rupture between Victor Amadeus, duke of

Savoy, and Louis XIV. brought a sudden change of fortune
to the Vaudois. They were recognized once more as citizens

of Savoy, and in the war against France which broke out
in 1696 the Vaudois regiment did good service for its duke.
The peace of Utrecht saw the greater part of the French

territory occupied by the Vaudois annexed to Savoy, and,

though there were frequent threatenings of persecution,
the idea of toleration slowly prevailed in the policy of the

house of Savoy. The Vaudois, who had undergone all

these vicissitudes, were naturally reduced to poverty, and
their ministers were partially maintained by a subsidy from

England, which was granted by Queen Anne. The 18th

century, however, was a time of religious decadence even

among the Alpine valleys, and the outbreak of the French
Revolution saw the Vaudois made subjects of France.

This led to a loss of the English subsidy, and they applied
to Napoleon for an equivalent. This was granted, and
their church was organized by the state. On the restora

tion of the house of Savoy in 1816 English influence was
used on behalf of the Vaudois, who received a limited

toleration. From that time onwards the Vaudois became
the objects of much interest in Protestant countries.

Large sums of money were collected to build hospitals
and churches among their valleys, and they were looked

upon as the possible centre of a Protestant church
in Italy. Especially from England did they receive

sympathy and help. An English clergyman, Dr Gilly,
visited the valleys in 1823, and by his writings on the

Vaudois Church attracted considerable attention, so that

he was enabled to build a college at La Torre. Moreover,
Dr Gilly s book (A Visit to the Valleys of Piedmont), chanc

ing to fall into the hands of an officer who had lost his

leg at Waterloo, Colonel Beckwith, suggested an object
for the energies of one who was loth at the age of twenty-
six to sink into enforced idleness. Beckwith visited the

valleys, and was painfully struck by the squalor and

ignorance of a people who had so glorious a past. He
settled among them, and for thirty-five years devoted

himself to promote their welfare. He married a Vaudois

peasant girl, lived amongst the people, and established no
fewer than 120 schools. Moreover he brought back the

Italian language which had been displaced by the French
in the services of the Vaudois Church, and in 1849 built a

church for them in Turin. He lived in La Torre till his

death in 1862, and the name of the English benefactor is

still revered by the simple folk of the valleys whom he did

so much to civilize.

According to the latest official returns the Waldensian
Church had, in 1886-87, 43 churches and 38 mission

stations throughout Italy. The ordained pastors num
bered 37, evangelists 6, and male and female teachers 56,
the total number of salaried agents being 124. The
church had 4005 members, and the day schools were
attended by 2206 scholars, the Sunday schools by 2482.

The total income, about three-fourths of it contributions

from the United Kingdom and other Protestant countries

of northern Europe, amounted to upwards of 10,000.
The literature on the subject of the Waldensian and other sects

is copious. For their rise the most important authorities are to

be found in Moncta, Advcrsus Catharos et Waldcnscs ; D Argentre,
Collectio Judiciorum de Novis Erroribus

; Alanus, Advcrsus Hxre-
ticos ;

D Achery, Spicilcgia, vol. i.
; Gretser, Opera, vol. x.

;
Lini-

borch, Historia Inquisitionis, at the end of which is the Liber

Scntcntiarum of the Inquisition of Toulouse from 1307-1322. Of
modern books may be mentioned Schmidt, Ilistoire dcs Catharcs

;

Hahn, Gcschichte dcr ncu-manichdiscJtcn Kctzcr
; Dieckhoff, Die

Valdcnsicr in Miticlaltcr ; Pregcr, Beitrdge zur Gcschichtc dcr

Waldcsicr ; Cantu, Gli Erctichi in Italia
; Comba, Storia delta

Iliforma in Italia, and Histoire dcs Vaudois cfItalic ; Tocco,
L Ercsia ncl Media E-xo

; Montet, Historic litteraric dcs Vaudois ;

Lea, History of the Inquisition of the Middle Ages. Amongst
books dealing with the more modern history of the Vaudois

specially are Leger, Histoire dcs TEgliscs Vaudoises
; Arnaud,

Histoire de la llcntree dcs Vaudois : Pen-in, Histoire dcs Vaudois
;

ilonastier, Histoire de VEglise Vaudoisc
; Musten, L Israel d-cs

Alpes ; Gilly, Excursion to the VaJlcj/s of Piedmont, and Researches
on the JValdcnsians

; Todd, The Wahlcnsian Manuscripts ; Melia,
The Origin, Persecution, and Doctrines of the Waldcnsians. (M.C.)

WALDO, VALDO, or VALDEZ, PETER. See p. 323 siqwa.
WALES. See ENGLAND.
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WALKEE, a town of Northumberland, England, on the

north bank of the river Tyne, 2 miles east of Newcastle-

ou-Tyne, with which it is connected by railway. Christ

Church, in the Perpendicular style, erected in 1848, con

sists of chancel, nave, aisles, and tower with beautiful

illuminated clock erected in 1887. The windows of the

church are all monumental stained glass. There is a large

colliery, in which at one time was a salt spring, which was
used in the manufacture of soda, begun by permission of

the Government in 1795, by a company who may be re

garded as the first producers of mineral alkali and soda in

England. Along the banks of the Tyne there are large iron

and chemical works, coal staiths, ship- and boat-building

establishments, and brick and tile works. The corporation
of Newcastle-on-Tyne are lords of the manor. The town
is formed of what were formerly the villages of Walker,
Low Walker, and Walker Quay. It is governed by a local

board of health of twelve members. The population of

the urban sanitary district (area 1200 acres) in 1871 was

8888, and in 1881 it was 9527.

WALKER, FREDERICK (1840-1875), subject painter,
was born in Maryleboue, London, on May 24, 1840. While

very young he began to draw from the antique in the

British Museum, and at the age of sixteen he was placed
in the office of Baker, an architect. The occupation proved

uncongenial ;
at the end of eighteen months he resumed

his work from the Elgin marbles at the Museum, attending
art classes

;
and in March 1858 he was admitted a student

of the Royal Academy. He soon turned his attention to

designing for the wood-engravers, and served an apprentice

ship of three years with J. W. Whymper. His earliest

book-illustrations appeared in 1860 in Once a Week, a

periodical to which he contributed largely, as also to the

Cornldll Magazine, where his admirable designs to the

works of Thackeray and those of his daughter appeared.
These woodcuts are among the most spirited and artistic

works of their class, and entitle Walker to rank with

Millais at the very head of the draughtsmen of our time

who have dealt with scenes of contemporary life. In the

intervals of work as a book-illustrator he practised painting
in water-colours, his subjects being frequently more con

sidered and refined repetitions in colour of his black-and-

white designs. Among the more notable of his productions
in water-colour are Spring, a Fishmonger s Shop, the Ferry,
and Philip in Church, which gained a medal in the Paris

International Exhibition of 1867. He was elected an
associate of the Society of Painters in Water Colours in

1864, and a full member in 1866
;
and in 1871 he became

an associate of the Royal Academy. His first oil picture,
the Lost Path, was exhibited in the Royal Academy in

1863, where it was followed in 1867 by the Bathers, one
of the artist s finest works, in 1868 by the Vagrants, now
in the National Gallery, in 1869 by the Old Gate, and
in 1870 by the Plough, a powerful and impressive render

ing of ruddy evening light, of which the landscape was
studied in Somerset. In 1871 he exhibited his tragic
life-sized figure of a Female Prisoner at the Bar, a subject
which now exists only in a finished oil study, for the painter
afterwards effaced the head, with which he was dissatisfied,

and was prevented by death from again completing the

picture. The last of his fully successful works was the

Harbour of Refuge, shown in 1872, for the Right of Way,
exhibited in 1875, bears evident signs of the artist s failing

strength. In the end of 1873 he made a journey to Algiers
for his health, but, returning in the bitter English spring,
he was again prostrated ;

and on June 5, 1875, he died of

consumption at St Fillau s, Perthshire.

The works of Frederick Walker are thoroughly original and in

dividual, both iu the technique of their colour and execution and in

their view of nature and humanity. His colour, especially in his

water-colours, is pure, powerful, and full of delicate gradations ; he
had an admirable sense of design, and the figures of his peasants
at their daily toil show a grace and sweeping largeness of line which
recalls the antique ;

while the sentiment of his subjects is unfail

ingly refined and poetic.

WALKER, SEARS COOK (1805-1853), astronomer, was
born at Wilmington, Massachusetts, U.S., on March 28,

1805. He kept a school at Philadelphia till 1845, when
he was appointed assistant at the Washington observatory.

Shortly afterwards he took charge of the astronomical

department of the United States Coast Survey, where he

was among the first to make use of the electric telegraph
for the purpose of determining the difference of longitude
between two stations, and he introduced the method of

registering transit observations electrically by means of a

chronograph. He also investigated the orbit of the newly
discovered planet Neptune. He died at Cincinnati on

January 30, 1853.

WALLACE, SIR WILLIAM, the most popular national

hero of Scotland, is believed to have been the second son

of Sir Malcolm Wallace of Elderslie and Auchinbothie, in

Renfrewshire. The date of his birth is not certainly

ascertained, but is usually given as 1270. The only

authority for the events of his early life is the metrical

history of Blind Harry. That authority cannot be

implicitly relied on, though we need not conclude that

the minstrel invented the stories he relates. He lived

about two centuries later than Wallace, during which a

considerable body of legend had probably gathered round

the name, and these popular &quot;gestis&quot;
he incorporates in

his narrative. At the same time he professes to follow as

his
&quot; autour

&quot; an account that had been written in Latin

by John Blair, the personal friend and chaplain of Wallace

himself. As Blair s account has perished, we cannot tell

how far the minstrel has faithfully followed his authority,
but some comparatively recent discoveries have confirmed

the truth of portions of the narrative which had pre

viously been doubted. At best, however, his authority
must be regarded with suspicion, except when it is con

firmed by other and more trustworthy evidence.

Only for a period of less than two years in his life

from the beginning of the insurrection in 1297 to the

battle of Falkirk does Wallace come before us in the

clearest historical light. With the exception of one or

two glimpses of him that we obtain from authentic

historical documents, the recorded events of his later as of

his earlier life rest on no more certain authority than

that of Blind Harry.
In his boyhood, according to the usual accounts, he

resided for some time at Dunipace, in Stirlingshire, with

an uncle, who is styled &quot;parson&quot;
of the place. By this

uncle he was partially educated, and from him he imbibed

an enthusiastic love of liberty. His education was
continued at Dundee, where he made the acquaintance
of John Blair. On account of an incident that happened
at Dundee his slaughter of a young Englishman named

Selby, for an insult offered to him he is said to have

been outlawed, and so driven into rebellion against the

English. Betaking himself to the wilds of the country,
he gradually gathered round him a body of desperate
men whom he led in various attacks upon the English.
In consequence of the success of these early enterprises
his following largely increased, several of the more

patriotic nobles including the steward of Scotland,
Sir Andrew Moray, Sir John de Graham, Douglas the

Hardy, Wishart, bishop of Glasgow, and others having

joined him. His insurrection now became more open
and pronounced, and his enterprises of greater import
ance. An attack was made upon the English justiciar,

Ormsby, who was holding his court at Scone. The

i justiciar himself escaped, but many of his followers
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were captured or slain. The burning of the Barns of

Ayr, the quarters of English soldiers, in revenge for the

treacherous slaughter of his uncle, Sir Ronald Crawford,
and other Scottish noblemen, followed. The success of

these exploits induced the English king to take measures

for staying the insurrection. A large army, under the

command of Sir Henry Percy and Sir Robert Clifford,

was sent against the insurgents, and came up with them
at Irvine. Dissensions broke out among the Scottish

leaders, and all Wallace s titled friends left him and

made submission to Edward, except the ever faithful Sir

Andrew Moray. The treaty of Irvine, by which these

Scottish nobles agreed to acknowledge Edward as their

sovereign lord, is printed in Rymer s Foedera. It is dated

9th July 1297, and is the first public document in which

the name of Sir William Wallace occurs. WT
allace retired

to the north, and although deserted by the barons was
soon at the head of a large army. The vigour and success

of his operations was such that in a short time he

succeeded in recovering almost all the fortresses held by
the English to the north of the Forth. He had begun
the siege of Dundee when he received information that

an English army, led by the earl of Surrey and Cressing-
ham the treasurer, was on its march northward. Leaving
the citizens of Dundee to continue the siege of the castle,

he made a rapid march to Stirling. Encamping in the

neighbourhood of the Abbey Craig on which now stands

the national monument to his memory he watched the

passage of the Forth. After an unsuccessful attempt to

bring Wallace to terms, the English commander, on the

morning of llth September 1297, began to cross the bridge.
When about one-half of his army had crossed, and while

they were still in disorder, they were attacked with such

fury by Wallace, that almost all Cressingham among the

number were slain, or driven into the river and drowned.

Those on the south side of the river were seized with

panic and fled tumultuously, having first set fire to the

bridge. The Scots, however, crossed by a ford, and con

tinued the pursuit of the enemy as far as Berwick. Sir

Andrew Moray fell in this battle. The results of it were

important. The English were everywhere driven from
Scotland. To increase the alarm of the English, as well

as to relieve the famine which then prevailed, Wallace

organized a great raid into the north of England, in the

course of which he devastated the country to the gates of

Xewcastle. On his return he was elected guardian of

the kingdom. In this office he set himself to reorganize
the army and to regulate the affairs of the country. His
measures were marked by much wisdom and vigour, and
for a short time succeeded in securing order, even in the

face of the jealousy and opposition of the nobles. Edward
was in Flanders when the news of this successful revolt

reached him. He hastened home, and at the head of a

great army entered Scotland in July 1298. Wallace
was obliged to adopt the only plan of campaign which
could give any hope of success. He slowly retired before

the English monarch, driving off all supplies and wasting
the country. The nobles as usual for the most part
deserted his standard. Those that remained thwarted his

councils by their jealousies. His plan, however, came very
near being successful. Edward, compelled by famine,
had already given orders for a retreat when he received

information of Wallace s position and intentions. The

army, then at Kirkliston, was immediately set in motion,
and next morning (July 22, 1298) Wallace was brought
to battle in the vicinity of Falkirk. After an obstinate

fight the Scots were overpowered and defeated with

great loss. Among the slain was Sir John de Graham,
the bosom friend of AYallace, whose death, as Blind Harry
tells, threw the hero into a frenzy of rage and grief. The

account of his distress is one of the finest and most

touching passages in the poem. With the remains of his

army Wallace found refuge for the night in the Torwood
known to him from his boyish life at Dunipace. He

then retreated to the north, burning the town and castle

of Stirling on his way. He resigned the office of

guardian, and betook himself again to a wandering life

and a desultory and predatory warfare against the English.
At this point his history again becomes obscure. He is

known to have paid a visit to France, with the purpose of

obtaining aid for his country from the French king.
This visit is narrated with many untrustworthy details

by Blind Harry ;
but the fact is established by other and

indisputable evidence. When in the winter of 1303-4
Edward received the submission of the Scottish nobles,

Wallace was expressly excepted from all terms. And
after the capture of Stirling Castle and Sir William

Oliphant, and the submission of Sir Simon Fraser, he was
left alone, but resolute as ever in refusing allegiance to

the English king. A price was set upon his head, and
the English governors and captains in Scotland had orders

to use every means for his capture. On the 5th August
1305 he was taken as is generally alleged, through

treachery at Robroyston, near Glasgow, by Sir John

Menteith, carried to the castle of Dumbarton, and thence

conveyed in fetters and strongly guarded to London. He
reached London on the 22d August, and next day was
taken to Westminster Hall, where he was impeached as a

traitor by Sir Peter Mallorie, the king s justice. To the

accusation Wallace made the simple reply that he could

not be a traitor to the king of England, for he never was
his subject, and never swore fealty to him. He was found

guilty and condemned to death. The sentence was executed

the same day with circumstances of unusual cruelty.
The cause of national independence was not lost with the life of

Wallace. Notwithstanding the cruelty and indignity amid which
it terminated, that life was not a failure. It has been an inspiration
to his countrymen ever since. The popular ideas regarding his

stature, strength, bodily prowess, and undaunted courage are con

firmed by the writers nearest his own time &quot;Wyntoun and Fordun.

And indeed no man could in that age have secured the personal

ascendency which he did without the possession of these qualities.
The little we know of his statesmanship during the short period he
was in power gives proof of political wisdom. His patriotism was

conspicuous and disinterested. He was well skilled in the modes
of warfare that suited the country and the times. That he failed in

freeing his country from the yoke of England was due chiefly to the

jealousy with which he was regarded by the men of rank and power.
But he had a nobler success in inspiring his countrymen with a spirit

which made their ultimate conquest impossible. (A. F. H.)

WALLACE, WILLIAM (1768-1843), mathematician,
was born on September 23, 1768, at Dysart, in Fife-

shire, where he received his school education. In 1784

his family removed to Edinburgh, where he himself was

set to learn the trade of a bookbinder
;
but his taste for

mathematics had already developed itself, and he made
such use of his leisure hours that before the completion of

his apprenticeship he had made considerable acquirements
in geometry, algebra, and astronomy. He was further

assisted in his studies by Professors Robison and Playfair,

to whom his abilities had become known. After various

changes of situation, dictated mainly by a desire to gain
time for study, he became assistant teacher of mathematics

in the academy of Perth in 1794, and this post he ex

changed in 1803 for a mathematical mastership in the

Royal Military College at Great Marlow (afterwards at

Sandhurst). In 1819 he was chosen to succeed Playfair

in the chair of mathematics at Edinburgh, and in 1838,

when compelled by ill-health to retire, he received a

Government pension for life. He died in Edinburgh,
after a lingering illness, on April 28, 1843.

In las earlier years Wallace was an occasional contributor

to Leybourne s Mathematical Repository and to the Gentleman s
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Mathematical Companion. Between 1801 and 1810 he contributed

the articles &quot;Algebra,&quot;
&quot;Conic Sections,&quot; &quot;Trigonometry,&quot; and

several others in mathematical and physical science to the fourth

edition of the Encyclopaedia Britannica, and some of these were re

tained in subsequent editions from the fifth to the eighth inclusive.

He was also the author of the principal mathematical articles in

the Edinburgh Encyclopedia, edited by Brewster (1808-30). Sub

joined is a list of his more important papers contributed to the

Transactions of the Royal Society of Edinburgh: &quot;Geometrical

Porisms, with Examples of their Applications to the Solution of

Problems&quot; (1796); &quot;A new Method of expressing the Coefficients

in the Development of the Formula which represents the Mutual
Perturbation of two Planets

&quot;

(1802) ;

&quot; New Series for the Quadra
ture of the Conic Sections, and the Computation of Logarithms

&quot;

(1808); &quot;Investigation of Formulae for finding the Logarithms of

Trigonometrical Quantities from one another&quot; (1823); &quot;Account

of the Invention of the Pantograph, and a Description of the

Eidograph,&quot; the latter being an instrument of his own invention

(1831) ; &quot;Analogous Properties of Elliptic and Hyperbolic Sectors
&quot;

(1839); and &quot;Solution of a Functional Equation, with its Applica
tion to the Parallelogram of Forces and the Curve of Equilibration.&quot;

In 1836 he contributed &quot;Two Elementary Solutions of Kepler s

Problem by the Angular Calculus
&quot;

to the Royal Astronomical

Society; and for tho Cambridge Philosophical Society he wrote a

paper on &quot;Geometrical Theorems and Formuke, particularly ap
plicable to some Geodetical Problems.&quot;

WALLASEY, a town of Cheshire, England, on rising

ground near a branch of the Mersey called \Vallasey Pool,

which bounds it on the S.E., while to the N.W. is the

Irish Sea. It is about 2 miles north-west of Birkenhead,
of which part of it is practically a suburb, and Wallasey
Pool is now occupied by the Great Float, forming an
immense dock of about 150 acres. The church of St

Hilary, rebuilt in the 18th century, with the exception of

the tower bearing date 1536, having been gutted by fire

in 1857, the whole, except the tower, was rebuilt in the

Early English style. The free grammar school, built and
endowed by Major Henry Meols in 1656-57, was re-estab

lished under a scheme of the charity commissioners, and

reopened in 1876. On the shore of the Irish Sea is

Leasowe Castle, once known as Mock-Beggar Hall, and

supposed to have been erected by the earls of Derby in the

reign of Elizabeth, in order to witness the races. On the

sides of Wallasey Pool are remains of a submarine forest

bed, in which various animal skeletons have been found.

The population of the urban sanitary district (which
includes Liscard and Poulton, with Seacomb, the total

area being 3408 acres) in 1871 was 14,944, and in 1881
it was 21,192.
At the Conquest Wallasey formed part of the possessions of

Robert de Rhuddlan, and on his decease became part of the fee of

Halton. In the reign of Elizabeth it had a small port, to which
there belonged three barques and fourteen men. In 1668 the manor
was possessed by the earl of Derby, but various parts afterwards
became alienated. For a considerable time the horse races held on
what was then a common had considerable reputation, but they
were discontinued in 1760. At these races the duke of Monmouth,
son of Charles II., once rode his own horse and won the plate.

WALLA WALLA, a city and the county seat of Walla
Walla county, AVashington Territory, United States, is

situated in a valley on Mill Creek, a tributary of the

Walla Walla, in a fertile agricultural region, devoted

mainly to the growth of wheat, fruit, and vegetables.
The population, which in 1880 was 3588, was estimated

at 5000 in 1888.

WALLENSTEIN (properly WALDSTEIN), ADALBERT
EUSEBIUS VON (1583-1634), duke of Friedland, Sagan,
and Mecklenburg, was born on the hereditary estate of his

family, Hermanic, in Bohemia, on 15th September 1583.

His parents were Protestants, and in early youth he
attended the school of the Brothers of the Common Life

at Koschumberg. After the death of his parents he was
sent by his uncle, Slawata, to the Jesuit college at Olmiitz,
where he joined the Roman Catholic Church. In 1599 he

went to the university of Altdorf, which he had to leave in

consequence of some boyish follies. Afterwards he studied

at Bologna and Padua, and, according to the custom of the

young nobles of the time, visited many places in southern

and western Europe. While in Padua, he gave much atten

tion to astrology, and during the rest of his life he seems

never to have wavered in the conviction that he might
trust to the stars for indications as to his destiny.

For some time Wallenstein served in the army of the

emperor Rudolph II. in Hungary. In 1606 he returned

to Bohemia, and soon afterwards he married a rich widow,
Lucretia Nikossie von Landeck, whose lands in Moravia

he inherited after her death in 1614. Supporting the arch

duke Ferdinand in his war with Venice, he became favour

ably known at court, and his influence was increased by
his marriage with Isabella Katharina, daughter of Count

Harrach, a confidential adviser of the emperor Matthias.

In the disturbances which broke out in Bohemia in 1618

disturbances which proved to be the beginning of the

Thirty Years War advances were made to Wallenstein

by the revolutionary party ;
but he preferred to associate

himself with the imperial cause, for which he repeatedly

fought with marked success. In 1620 he was made

quartermaster-general of the army of the League, com
manded by Tilly. Wallenstein was not present at the

battle of the Weissenberg (1620), but soon afterwards he

did brilliant service as second in command of the army
which opposed Bethlen Gabor in Moravia.

The battle of the Weissenberg placed Bohemia absolutely
at the mercy of the emperor Ferdinand; and Wallenstein,
who was a man of insatiable ambition, knew how to turn

the prevailing confusion to his own advantage. Through
no very honourable means he secured the inheritance of

the great estates belonging to his mother s family, and the

emperor sold to him on easy terms vast tracts of confiscated

lands. His possessions he was allowed to form into a

territory called Friedland, and he was raised in 1622 to

the rank of an imperial count and palsgrave, in 1623 to

that of a prince. In 1625 he was made duke of Fried-

land. In the government of his principality he displayed
much vigour and foresight. He not only placed the ad

ministration of justice on a firm basis, but by many wise

measures developed agriculture and mining and manufac

turing industries.

The early successes of the emperor Ferdinand in the

Thirty Years War were due chiefly to the army of the

League, which he could only indirectly control. When he

was threatened with a coalition of the Protestant powers,
with Christian IV. of Denmark as his most active enemy,
he was anxious to have an army of his own, which should

be more devoted than that of the League to the interests

of his dynasty. He had not, however, the means of secur

ing the fulfilment of his wish. In these circumstances

Wallenstein saw that he might have an opportunity of

playing a great part in the events of the age ;
and accord

ingly, early in 1626, he offered to raise an army for the

imperial service. After some negotiations the offer was

accepted, the understanding being that the troops were

to be maintained at the cost of the countries they might
occupy. Wallenstein had always been a popular com

mander, and great numbers of recruits flocked to his

standard, so that he soon found himself at the head of an

army of 30,000 men. With this force he marched north

wards for the purpose of co-operating with Tilly against
Christian IV. and Mansfeld. No engagement was fought
in 1625; but on April 25, 1626, Wallenstein defeated

Mansfeld at the bridge of Dessau, and later in the year
Christian IV. was defeated by Tilly at Lutter. Wallenstein

pursued Mansfeld into Hungary, where the Protestant

general effected a junction with Bethlen Gabor. Before

the end of the year Mansfeld died, and Bethlen Gabor came
to terms with the emperor.
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Having established peace in Hungary, WalJenstein pro

ceeded, in 1627, to clear Silesia of some remnants of

Mansfeld s army ;
and at this time he bought from the

emperor the duchy of Sagan, his outlay in the conduct of

the war being taken into account in the conclusion of

the bargain. He then joined Tilly in the struggle with

Christian IV., and afterwards took possession of the duchy
of Mecklenburg, which was granted to him in reward for

his services, the hereditary dukes being displaced on the

ground that they had helped the Danish king. He failed

to capture Stralsund, which he besieged for several months
in 1628. This was his first important reverse, and it caused

him bitter disappointment, for he had hoped that by obtain

ing free access to the Baltic he might be able to make the

emperor as supreme at sea as he seemed to be on land.

It was a part of Wallenstein s scheme that he should ob

tain possession of the Hanseatic towns, and through them

destroy the naval power of the Scandinavian kingdom, the

Netherlands, and England. This plan completely broke

down when he was compelled to withdraw his troops from
the brave city which he had sworn to take even if it were
bound with chains to heaven. Notwithstanding this check,
the imperial cause prospered; and early in 1629 Christian

IV. was obliged to accept terms of peace. About the same
time Ferdinand issued the famous edict of restitution,
which excited deep resentment in every Protestant state

in the realm.

Meanwhile Wallenstein had made for himself a host of

enemies among the princes of the empire. They regarded
him as an upstart, and complained of the incessant exactions

of his army. Moreover, it was by no means clear what he
intended to do with the great force he had gathered around
him. He was sometimes heard to speak ominously of the

arrogance of the princes, and it appeared probable that he

might try to bring them, Catholics and Protestants alike,

into rigid subjection to the crown. Again and again, there

fore, the emperor was advised to dismiss him from his

command. Ferdinand was very unwilling to part with one
who had served him so well

;
but the demand was pressed

so urgently by the electors in 1630 that he had no alter

native, and in September of that year envoys were sent to

Wallenstein to announce his removal. Had the emperor
declined to take this course, the princes would probably
have combined against him

;
and the result would have

been a civil war even more serious than that which had

already brought so many disasters upon the country. This

was perfectly understood by Wallenstein, who therefore

accepted the emperor s decision calmly, and retired to

Gitschin, the capital of his duchy of Friedland.

Some months before the dismissal of Wallenstein,
Gustavus Adolphus had landed in Germany, and it soon
became obvious that he was by far the most formidable of

the enemies with whom the emperor had yet had to con

tend. Tilly was defeated at Breitenfeld and in the battle

of the Lech, where he received a mortal wound
;
and

Gustavus advanced to Munich, while Bohemia was occupied
by his allies the Saxons. After the battle of Breitenfeld

the emperor entreated Wallenstein to come once more to

his aid. Wallenstein at first declined
;

he had, indeed,
been secretly negotiating with Gustavus Adolphus, in the

hope that he might thus be able to maintain his hold over
his great possessions. In the end, however, he accepted
the offers made to him by Ferdinand, and in the spring
of 1632 he took the field with an army of more than

40,000 men. This army was placed absolutely under his

control, so that he assumed the position of an independent
prince rather than of an ordinary subject.

His first aim was to drive the Saxons from Bohemia,
an object which he accomplished without serious diffi

culty. Then he advanced against Gustavus Adolphus, who

attacked him near Nuremberg on the 3d of September,
but was driven back. On the 16th of November 1632 a

decisive battle was fought at Lutzen, in Saxony. In this

battle the imperialists were routed, but Gustavus Adolphus
was killed.

To the dismay of Ferdinand, Wallenstein made no use

of the opportunity provided for him by the death of the

Swedish king, but withdrew to winter quarters in Bohemia.
In the campaign of 1633 much astonishment was caused

by his apparent unwillingness to attack the enemy. The
truth was that he was preparing to desert the emperor.
That he sincerely desired to secure for Germany the benefits

of peace is probable enough, but it is certain that he was
also resolved to make for himself a position of command
ing importance. He entered into negotiations with Saxony,

Brandenburg, Sweden, and France
;
and one of his condi

tions was that the possession of the kingdom of Bohemia
should be guaranteed to him. He had vast and somewhat

vague schemes for the reorganization of the entire constitu

tional system of the empire, and he himself was to have

supreme authority in determining the political destinies of

his country.
Irritated by the distrust excited by his proposals, and

anxious to make his power felt, he at last assumed the

offensive, and in October he defeated the Swedes at

Steinau. Soon afterwards he entered Lusatia and took

Gorlitz and Bautzen, and despatched a troop of cavalry
as far as Berlin. He then resumed the negotiations, and

pressed for a full and final acceptance of his plans. In

December he retired with his army to Bohemia, fixing his

headquarters at Pilsen.

It had soon been suspected in Vienna that Wallenstein

was playing a double part, and the emperor, encouraged by
the Spaniards at his court, anxiously sought for means of

getting rid of him. Wallenstein was well aware of the

designs formed against him, but displayed little energy in

his attempts to thwart them. This was due in part, no

doubt, to ill health, in part to the fact that he trusted to

the assurances of his astrologer, Seni, with whom he often

conferred. He also felt confident that when the time came
for his army to decide between him and the emperor the

decision would be in his own favour.

His principal officers assembled around him at a banquet
on the 12th January 1634, when he submitted to them a

declaration to the effect that they would remain true to

him. This declaration they signed. More than a month
later a second paper was signed ;

but on this occasion the

officers expression of loyalty to their general was associated

with an equally emphatic expression of loyalty to their

emperor. By this time Wallenstein had learned that he

had too easily allowed himself to be lulled into a sense of

security, and that he needed to act warily. On the 24th

of January the emperor had signed a secret patent remov

ing him from his command and requiring the army to obey
Count Gallas

;
and imperial agents had been labouring

to undermine Wallenstein s influence. Another patent

charging Wallenstein and two of his officers with high

treason, and naming the generals who were to assume the

supreme command of the army, was signed on the 18th

February, and published in Prague.
When Wallenstein heard of the publication of this

patent, he realized the full extent of his danger, and on

the 23d February, accompanied by several of his most
intimate friends, and guarded by about 1000 men, he went
from Pilsen to Eger, hoping to obtain the protection of the

Protestant general Bernard of Weimar. After the arrival

of the party at Eger, Colonel Gordon, the commandant,
and Colonels Butler and Leslie agreed to rid the emperor
of his enemy. On the evening of the 25th February
Wallenstein s supporters Illo, Kinsky, Terzky, and Neumann
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were received at a banquet by the three colonels, and

murdered by several dragoons. Butler, accompanied by

Captain Devereux and a number of soldiers, then hurried to

the house where Wallenstein was staying, and broke into

his room. He had just taken a bath, and was standing in

his shirt ready to go to bed. He was instantly killed by a

thrust of Devereux s partisan. The body was taken to the

citadel, and laid beside those of his murdered comrades.

Wallenstein was buried at Gitschin, but in 1732 the

remains were removed to the castle chapel of Miinchen-

gratz.

No direct orders for the murder of Wallenstein had

been issued, but it was well understood that tidings of his

death would be welcome at court. The murderers were

handsomely rewarded for what they had done, and their

deed was commended as a necessary act of justice.

Wallenstein was tall, thin, and pale, with reddish hair, and eyes
of remarkable brilliancy. He was of a proud and imperious temper,
and was seldom seen to laugh. He worked hard, and invariably
acted on the motto that if speech is silvern silence is golden. In

times of supreme difficulty he listened carefully to the advice of

his counsellors, but the final decision was always his own, and he

rarely revealed his thoughts until the moment for action arrived.

Few generals have surpassed him in the power of quickly organiz

ing great masses of men and of inspiring them with confidence

and enthusiasm ;
and as a statesman he was distinguished for the

boldness of his conceptions and the liberality of his sentiments.

All his good qualities were, however, marred by a furious lust for

power, in the gratification of which he allowed no scruples to stand

in his way.
See Forster, Albrecht von WaUenstein (1834) ; BarthoM, Geschichte des grossen

deutschen Kriegs (1842-43) ; Aretin, Wallenstein (184C) ; Helbig, Wallenstein und
Arnim, 163%-3k (1850), and Kaiser Ferdinand und der Ilerzog ran Friedland,
1633-3b (1853); Hurter, Zur Geschichte Wallensteins (1855); Fiedler, Zur
Geschichte Wallaisteins (I860); L. von Kanke, Geschichte Wallensteins (3d ed.,

1872); Gindely, Geschichte des dreissigjahriyen Kriegs (18G9). (J. SI.)

WALLER, EDMUND (1605-1687), enjoyed in the latter

half of his long life a high reputation as a poet, which has

been partly fixed by the compliments of Dryden and Pope.
Waller is a singular and piquant figure in the history of

the 17th century; his relations with Charles I., with the

Long Parliament, with Cromwell, with Charles II., his

position as a poet, as a courtier, as a privileged water-

drinker among the bibulous Restoration wits, form a com
bination that has no parallel. The character might be

paralleled, but the run of incidents is unique. He was
born at Coleshill, in Hertfordshire, March 3, 1605, and
came of distinguished ancestry, landed gentry, with estates

in Kent and other counties, and prominent places in the

public service from the reign of Henry V. downwards.
He inherited a position of difficulty in view of the civil

strife that began when he reached manhood
;

his mother
was herself an ardent Royalist, but was connected by blood

with Hampden and by marriage with Cromwell. His
father died when he was eleven years old. He entered

parliament at sixteen, and sat also in the first and in the

third parliaments of Charles I. He was thus, as Clarendon

put it, nursed in parliament, and this early experience

helped him to make a figure afterwards
;
but he took no

active part at the time, the chief use that he made of his

advantages as a courtier and a youth of fashion being to

marry a wealthy city heiress. With this addition to the

handsome fortune left him by his father, he retired to his

estate at Beaconsfield and studied literature. This Avas

about 1632.

When he first began to write verses is a doubtful and

disputed point. Clarendon says that he began at an age
when most men leave off, and if we put this at thirty
there is no published or even probable evidence to the

contrary; but, on the other hand, it is argued that he

began at the age of eighteen, in 1623, this being the date

of the subject of his first poem, Prince Charles s escape
from a storm at St Andero. This earliest date must be

increased by at least two years, the whole point of the poem

being Charles s marriage with his queen Henrietta, which
took place in 1625. The exact date of his beginning

acquires some interest from Johnson s dictum that he wrote

as smoothly at eighteen as at eighty, &quot;smoothness&quot; being
his established merit; and the difficulty of determining the

date arises from his not having &quot;gathered his sticks into

a faggot&quot; and published till 1645. The incidents that

furnished him with themes for his peculiar artificial and
decorative treatment occurred long before, for example,
the duke of Buckingham s death in 1628, the taking of

Salle in 1632, the repair of St Paul s in 1633, the death of

the earl of Carlisle in 1636, his courtship of Lady Dorothy
Sidney

&quot; Saccharissa
&quot; between the death of his first

wife in 1634 and Saccharissa s marriage to another in 1639.

But that the poems, as we now have them, were written

immediately after the incidents glorified in his verse is an

uncertain assumption, considering his elaborating habits,

the strongly Royalist tone of his verses on public events,
and the express statement of Clarendon, who was likely to

have known if copies had been circulated in the society of

the court long before they appeared in print. If they were

at least retouched by him between the ages of thirty and

forty, the wonder of his uniformity of manner from first

to last which, after all, has been somewhat exaggerated
is considerably lessened.

In the struggle between king and parliament, Waller

tried at first to mediate, holding the king s demands un

constitutional, but endeavouring through his advisers to

induce him to modify them. He made such a mark as a

speaker in the Short Parliament that at the opening of

the Long Parliament he was chosen by the Commons to

conduct the impeachment of Judge Crawley for his ship-

money decision. Thereafter, as the struggle became fiercer,

with a view apparently to prevent parliament from pro

ceeding to extremities, he engaged in what was known as

Waller s plot. The object of the plot seems to have been

to restrain the extreme Parliamentarians by some public
declaration of moderate opinion, but it was complicated
with another plot, the object of which was to assist the

king with armed force. All Waller s relations, except his

mother, were anti-Royalist, and it is said that his complicity
was discovered by domestic treachery. He behaved with

the most abject meanness when arrested by order of Pym on

May 31, 1643, saved himself by at once turning informer

and making disclosures that were at least unreserved, and
was let off eventually with a fine of 10,000 and banish

ment. It was from his exile in Paris, in 1645, that he

directed his first publication of poems. He lived there in

high repute as a wit and a munificent host till 1654, when

Cromwell, at the intercession of his anti-Royalist relatives,

allowed him to return to England, and try to mend his

impaired estate. He celebrated the Protector s greatness
in a lofty panegyric, and Cromwell is said to have relished

his pleasant qualities as a companion. It deserves to be

noted, as evidence of a real admiration, that he wrote also

a lament &quot;

Upon the Death of the Lord Protector,&quot; when
the sincerity of his panegyric was less open to question.
The poem contains two famous lines of bathos

Under the tropic is our language spoke
And part of Flanders hath received our yoke.

But otherwise it does not fall beneath the poet s steady
level.

Upon the Restoration Waller hastened to express his

joy, mingled with trembling,
&quot;

Upon His Majesty s Happy
Return,&quot; and found little difficulty in making his peace.
He met the king s complaint that his congratulation
was inferior to his panegyric on the Protector with

the famous retort,
&quot;

Poets, Sire, succeed better in fiction

than in truth.&quot; He was soon on such terms with Charles

that he applied for the provostship of Eton
;

the king
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agreed, but Clarendon refused, on the ground that he was

a layman, and the refusal was sustained by the council.

He thus failed in his only application for substantial

evidence of the king s favour, but in every other respect
the changed state of things made his old age happy and

glorious. He entered parliament again, and became,
Burnet says,

&quot; the delight of the House, and, though old,

said the liveliest things of any of them.&quot; His witty

sayings were circulated through the town, and, as Johnson

suspects, good things were fathered on him, a tribute to

his reputation. Although a water-drinker, he was a boon

companion with the roystering wits, Dorset saying that
&quot; no man in England should sit in his company without

drinking, except Ned Waller.&quot; Further, surviving all his

early contemporaries, he found himself in higher reputa
tion than ever as a poet. His poems now went through
several editions, each increased by new productions, though
the bulk was never large. He wrote in his formed eulo

gistic fashion on topics of the day, on St James s Park, on

Somerset House, the victory over the Dutch, the queen s

birthday, the beauties, and other celebrities of the time.

He fitted The Maid s Tragedy with a happier ending in

rhymed couplets, assisted Dorset and Godolphiu in the

translation of the Pompey of Corneille, and wound up his

career becomingly with Divine Poems, continuing to write

to the last. He died in 1687, at the age of eighty-two,
and at the height of his poetic reputation. Rymer of the

Foedera, the savage critic of Shakespeare, wrote the epitaph
for his tomb at Beaconsfield, in which it is recorded that
&quot;

inter poetas sui temporis facile princeps, lauream, quam
meruit adolescens, octogenarius haud abdicavit.&quot; Fenton,

Pope s coadjutor in the translation of the Odyssey, edited

and commented on his poems after his death, justifying the

pains bestowed by comparing him to Petrarch and Malherbe.

There can be no doubt that as a panegyrical poet, ready to over

lay any subject, entirely irrespective of its intrinsic worth, with
a cleverly woven and tastefully coloured garment of words and

images, Waller deserved all the admiration he received, and would
be hard to beat in our literature. Fenton showed true discern
ment in urging that his excellence lay in commendation, whether
or not he was right in adding that any ill-natured person could
be a satirist. And complimentary poetry was so much in fashion
when poets were courted and munificently rewarded by politicians
that Waller s fame from the Eestoration till the time of Walpole,
who dispensed with the aid of complimentary poets, is easy to

understand. But Mr Gosse s recent contention that Waller
must be regarded as the founder of the classical school, and that
his influence changed the course of our literature for a century,
must pass as a hurried exaggeration, lie was so eminently
successful that he influenced minor poets at the close of his life

and for a generation afterwards, but his range of subjects as well
as his art was extremely limited, and much larger and wider
influences were at work. He is an example of one of the

tendencies, but it is absurd to represent him as a commanding
influence, except in a very humble field. He influenced pane
gyrical writing, and, inasmuch as this fell in with and influenced
the tendency &quot;to dress nature to advantage,&quot;

&quot;

to raise sentiments
above the vulgar pitch&quot; with the borrowed riches of genuinely
impassioned poetry, it might be argued that Waller s influence
extended beyond his own narrow circle of aims. But his efiect on
Drydeu or on Pope was infinitesimal. Even on the form of the
favourite

&quot;

classical
&quot;

couplet Waller s single example cannot be
held to have told in any considerable degree. It was already an
established form for complimentary verse when he began to write.
&quot;Waller was smooth,&quot; it is true, but Pope at once qualifies the

compliment with a reference to his want of variety. And Pope
is also strictly correct in confining Waller s metrical improve
ments to his post-Restoration verse. When we place Waller s later

couplets side by side with his earlier, say The Triple Combat or
The Divine Poems, with His Majesty s Escape, or The Countess of
Carlisle in Mourning, or The Death of Lady liich, we become aware
of a marked change in his metrical scheme, notwithstanding the
current opinion to the contrary. It is only in his later couplets
that he aims, under French influence, as Pope justly implies, at

making each distich complete in itself, varying this only with a

stave of four, generally with a break in the third line. His earlier

couplets are less monotonous, and were obviously modelled on the
Hero and Leandcr of Marlowe and Chapman. To that noble poem,

indeed, which was not known in the days when Waller s rhythm
was so admired, he owed a large part of his panegyrical stock-in-

trade, as anybody familiar with it can trace, not merely in his
&quot;

classical
&quot;

allusions, but also in his diction and his earlier metre.
As regards smoothness and balance, there are no couplets in the
edition of 1645 that could not be paralleled from the verses of
his contemporaries, George Sandys and Cowley. (W. M. )

WALLIS, JOHN (1616-1703), an eminent English
mathematician, logician, and grammarian, was born on the

23d November 1616 at Ashford, in Kent, of which parish
his father was then incumbent. Having been previously
instructed in Latin, Greek, and Hebrew, he was in 1632
sent to Emmanuel College, Cambridge, and afterwards
was chosen fellow of Queen s College. Having been
admitted to holy orders, he left the university in 1641 to

act as chaplain to Sir William Darley, and in the follow

ing year accepted a similar appointment from the widow
of Sir Horatio Vere. It was about this period that he

displayed surprising talents in deciphering the intercepted
letters and papers of the Royalists. His adherence to the

Parliamentary party was in 1643 rewarded by the living
of St Gabriel, Fenchurch Street, London. In 1644 he
was appointed one of the scribes or secretaries of the

Assembly of Divines at Westminster. During the same

year he married Susanna Glyde, and thus vacated his

fellowship ;
but the death of his mother had left him in

possession of a handsome fortune. In 1645 he attended

those scientific meetings which led to the establishment of

the Royal Society. When the Independents obtained the

superiority, Wallis adhered to the Solemn League and
Covenant. The living of St Gabriel he exchanged for

that of St Martin, Ironmonger Lane
; and, as rector of

that parish, he in 1648 subscribed the Remonstrance

against putting Charles I. to death. Notwithstanding
this act of opposition, he was in June 1649 appointed
Savilian professor of geometry at Oxford. In 1654 he
there took the degree of D.D., and four years later suc

ceeded Dr Langbaine as keeper of the archives. After the

Restoration he was named one of the king s chaplains in

ordinary. While complying with the terms of the Act of

Uniformity, Wallis seems always to have retained moderate
and rational notions of ecclesiastical polity. He died at

Oxford on the 28th of October 1703, in the eighty-seventh

year of his age.
The works of Wallis are numerous, and relate to a multiplicity

of subjects. His Institutio Loyic&, published in 1687, was very
popular, and in his Grammatica Linguae, Anglicanse, we find indica
tions of an acute and philosophic intellect. The mathematical works
are published some of them in a small 4to volume, Oxford, 1657,
and a complete collection in three thick folio volumes, Oxford,
1695-93-99. The third volume includes, however, some theological
treatises, and the first part of it is occupied with editions of treatises

on harmonics and other works of Greek geometers, some of them
first editions from the MSS., and in general with Latin versions

and notes (Ptolemy, Porphyrius, Briennius, Archimedes, Eutocius,
Aristarchus, and Pappus). The second and third volumes include

also two collections of letters to and from Brouucker, Frenicle,

Leibnitz, Newton, Oldenburg, Schooten, and others
;
and there is a

tract on trigonometry by Caswell. Excluding all these, the mathe
matical works contained in the first and second volumes occupy
about 1800 pages. The titles in the order adopted, but with date

of publication, are as follows:
&quot; Oratio Inauguralis,&quot; on his

appointment (1649) as Savilian professor, 1657; &quot;Mathesis Uni-

versalis, seu Opus Arithmeticum Philologice et Mathcmatice Tradi-

tum, Arithmetical!! Numerosam et Speciosam Aliaque Continens,
&quot;

1657; &quot;Adversus Meibomium, de Proportionibus Dialogus,&quot;

1657; &quot;De Sectionibus Conicis Nova Methodo Expositis,&quot; 1655 ;

&quot; Arithmetica Infmitorum, sive Nova Mcthodus Inquirendi in

Curvilineorum Quadraturam Aliaque Difliciliora Matheseos Prob-

lemata,&quot; 1655; &quot;Eclipsis Solaris Observatio Oxonii Habita 2d

Aug. 1654,&quot; 1655; &quot;Tractatus Duo, prior de Cycloide, posterior
de Cissoide et de Curvarum turn Linearum EvfliWet turn Super-
ficierum nAaruoTtai,&quot; 1659; &quot;Mechanica, sive de Motu Tractatus

Geometricus,&quot; three parts, 1669-70-71; &quot;De Algebra Tractatus
Historicus et Practicus, ejusdem origincrn et progrcssus varios

ostendens,&quot; English, 1685
;

&quot; De Combinationibus Alternationibus
et Partibus Aliquotis Tractatus,&quot; English, 1685 ; &quot;De Sectionibus

Angularibus Tractatus,&quot; English, 1685; &quot;De Angulo Contactus
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et Semicirculi Tractatus,&quot; 1656;

&quot;

Ejusdem Tractatus Defensio,&quot;

1685;
&quot; De Postulate Quiuto, et Quinta Definitione, Lib. VI.

Euclidis, Disceptatio Geometrica,&quot; ?1663;
&quot;

Cuno-Cuneus, seu

Corpus partim Gonum partim Cuncuni Kcprescntans Gcometrice

Consideratum,&quot; English, 1685; &quot;De Gravitate et Gravitatione

Disquisitio Geometrica,&quot; 1662 (English, 1674); &quot;De JEstu Mails

Hypothesis Nova,&quot; 1666-69.
The Arithmctica Infinitorum relates chiefly to the quadrature

of curves by the so-called method of indivisibles established by
Cavalleri, 1629. and cultivated in the interval by him, Format,
Descartes, and Roberval. The method is substantially that of the

integral calculus; thus, e.g., for the curve y^x* to find the area
from x = to x=l, the base is divided into n equal parts, and the

area is obtained as=-
3 (!

2 + 22
. . . +n-), =

^n(n

which, taking n indefinitely large, is = J. The case of the general
parabola y= xm (m a positive integer or fraction), where the area is

-
,
had been previously solved. &quot;Wallis made the important

remark that the reciprocal of such a power of x could be regarded

as a power with a negative exponent^
= x~ m \

,
and he was thus

\x
m

J
enabled to extend the theorem to certain hyperbolic curves, but the
case m a negative value larger than 1 presented a difficulty which
he did not succeed in overcoming. It should be noticed that

Wallis, although not using the notation a;&quot;* in the case of a positive
or negative fractional value, nor indeed in the case of a negative
integer value of m, deals continually with such powers, and speaks
of the positive or negative integer or fractional value of m as the
index of the power. The area of a curve, 7/

= sum of a finite

number of terms Axm
,
was at once obtained from that for the case

of a single term
;
and Wallis, after thus establishing the several

results which would now be written f (x-x*}dx=l,/?(x-x
z
)

1dx
/&quot;i /&quot;i= & ,yo (x

- x2
)

2dx= 7V ,y (x
-

x-)
3dx= TJT ,

&c.
, proposed to himself

to interpolate from these the value otfl

(x-x^dx, which is the

expression for the area (
=

g7r) of a semicircle, diameter=1
; making

a slight transformation, the actual problem was to find the value

( 4 \
of CH (

=-
1, the term halfway between 1 and 2, in the series of

terms 1, 2, 6, 20, 70, . . .
;
and he thus obtained the remarkable

2.4.4.6.6.8.8. . .

expression 7T-=
3 g 5 g~y-y~g

-
, together with a succession of

superior and inferior limits for the number TT.

In the same work AVallis obtained the expression which would

now be written ds^dx . /l + (^. } for the length of the elementV \ dx /
of a curve, thus reducing the problem of rectification to that of

quadrature. An application of this formula to an algebraical
curve was first made a few years later by W. Neil

;
the investiga

tion is reproduced in the &quot;Tractatus de Cissoide, &c.&quot; (1659, as

above), and Wallis adds the remark that the curve thus rectified is

in fact the semicubical parabola.
The Mathcsis Univcrsalis is a more elementary work intended

for learners. It contains copious dissertations on fundamental
points of algebra, arithmetic, and geometry, and critical remarks.
The De Algebra Tractatus contains (chapters 66-69) the idea

of the interpretation of imaginary quantities in geometry. This
is given somewhat as follows : the distance represented by the

square root of a negative quantity cannot be measured in the line
backwards or forwards, but can be measured in the same plane
above the line, or (as appears elsewhere) at right angles to the line
either in the plane, or in the plane at right angles thereto. Con
sidered as a history of algebra, this work is strongly objected to by
Montucla on the ground of its unfairness as against the early
Italian algebraists and also Vieta and Descartes, and in favour of
Harriot

;
but De Morgan, while admitting this, attributes to it

considerable merit.

The two treatises on the cycloid and on the cissoid, &c., and the
Mechanica contain many results which were then new and valuable.
The latter work contains elaborate investigations in regard to the
centre of gravity, and it is remarkable also for the employment of
the principle of virtual velocities. The cuno-cuneus is a highly
interesting surface

;
it is a ruled quartic surface, the equation of

which may be written
c&quot;y

- =
(c
-

z}-(a&quot;
-

x-).

Among the letters in volume iii., we have one to the editor of
the Leipsic Ads, giving the decipherment of two letters in secret
characters. The ciphers are different, but on the same principle :

the characters in each are either single digits or combinations of
two or three digits, standing some of them for letters, others for

syllables or words, the number of distinct characters which had
to be deciphered being thus very considerable.

For the prolonged conflict between Hobbes and Wallis, see

HOBBES, vol. xii. pp. 36-38. (A. CA.)

WALLON, or WALLOON, the collective name of the
inhabitants of the south-eastern division of Belgium, who
are distinguished from the rest of the population chiefly

by their Romance speech and darker complexion. The
Wallon domain comprises the four provinces of Hainault,

Namur, Liege, and Luxemburg, besides about one-third of

Brabant. It forms a nearly regular right-angled triangle,
with apex at Maestricht within the Dutch frontier, and
base stretching along the French frontier in a south-easterly

direction, from the neighbourhood of Lille to Longwy at

the south-west corner of German Luxemburg. It coincides

almost exactly with the section of the Meuse basin com
prised within Belgian territory, and has a total area of

6000 square miles, or about one-half of the kingdom, with
a population (1886) of 2,780,000, or considerably less than
half of the entire Belgian population. But from the

following figures it is evident that the Romance is steadily

gaining on the Flemish (Teutonic) section and will soon be
in a majority. In 1830 the Wallon population numbered
1,360,000 as against 1,860,000 Flemish; in 1866 the

corresponding figures were 2,040,000 and 2,406,000 ;
and

in 1886 they were 2,780,000 and 3,060,000.
This north-eastern extremity of ancient Gaul, originally inhabited

by the Aduatici, Eburones, Tungri, and other Belgic nations, was
reduced by Caesar (51 B.C.), and early brought within the sphere
of Roman culture. Hence the Latin language was already too

firmly established to be supplanted by the Teutonic when the

country was occupied in the 5th century by the Franks previous to
their conquest of the more central provinces. But about the same
time Roman institutions and speech were entirely supplanted in
the more open low-lying districts of western Belgium by the same
Franks penetrating from the east, and by the roving Saxon and
Frisian tribes arriving by sea on the Litas Saxonicum. Since that
time the two elements have remained, without much further change,
in close proximity, or separated only by intervening strips of
&quot; marches &quot;

or border-lands formed by the uncleared forest formerly
known as the Silva Carbonaria.
The Wallons, allowing for inevitable intermingling, especially

towards the German frontier, are thus Romanized Gauls, lineal

representatives of the ancient Belgne, in a much truer sense than
their Flemish neighbours, although accepting from them this name
of

&quot;

Wallon,&quot; that is, Welsh or Foreign, just as the Saxon intruders
in Britain imposed the same designation on its primitive inhabit
ants. Their Gallic descent is shown specially in their much darker

complexion, as clearly established by the anthropological statistics
collected by Dr Beddoe. 1 In other respects the Wallons contrast

favourably with the Teutonic-speaking populations of Belgium.
They are physically a stronger race, more bony, angular, and taller,
and also more long-lived and exempt from disease, as shown by
the much lower death-rate in the province of Namur (18 per 1000)
than in West Flanders (25 per 1000). The cause of this superiority
has been attributed by some writers to a greater inherent vitality
of the Wallons, but by others with more probability to their greater
general comfort, and particularly to the more salubrious climate
of their elevated and more hilly territory. In mediaeval times the

Flemings were certainly far superior in wealth, culture, and public
spirit. But the great centres of industry have since been shifted
from Bruges and Ghent (Flanders) to Liege and Namur, and the
Wallons now take the lead in all these respects, in fact, in every
thing except music, painting, and the fine arts generally.
The Wallon language is a very marked dialect of the Langue

d Oil (Northern French), betraying strong affinities to the neigh
bouring idioms of Picardy and Lorraine, but still distinct from
both. Being little cultivated, and possessing no literary standard,
it has developed several varieties, the chief of which are (1) the

Liegcois, current throughout the districts bordering on Rhenish
Prussia, and largely affected by German influences

; (2) the Namiirois
of the central districts and the Ardennes, with several local patois;
(3) the Hennuyer of Hainault and the western districts, so named
from the town of Hennuyeres, where it is spoken with the greatest
purity. But since French has been accepted as the written standard
and the official language of the whole kingdom Wallon is gradually
receding from the large towns and assuming more and more the
character of a purely rural patois. It possesses no literary remains
of any consequence, and its earliest extant monument appears to
be the &quot;Declaration des Provost, Juret, Eskievin de Valenchienes&quot;

of the year 1256.

1 In Namur, a central point of the Wallon domain, the proportion
of dark eyes is 47 and of dark hair 57 5 per cent, as compared with
24 and 20 respectively in Mechlin, a corresponding central point in
the Flemish domain.
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WALLSEND, a town of Northumberland, England, on

the north bank of the Tyne and on the Newcastle and

Tynemouth Railway, 4 miles east-north-east of Newcastle.

The church of St Peter, erected in 1809 at a cost of

5000, has a tower surmounted by a spire. There are

still some remains of the old church of the llth century
in the Transition Norman style. The church of St Luke
was erected in 1886 at a cost of 4000. At an early

period Wallsend was famous for its coals, but the name
has now a general application to coal that does not go

through a sieve with meshes |ths of an inch in size.

The colliery, which was opened in 1807, has frequently
been the scene of dreadful accidents. There are also

ship and boat building yards, engineering works, lead

and copper smelting works, cement works, and brick and

tile works. The ecclesiastical commissioners are lords of

the manor. The town is governed by a local board of

twelve members. The population of the urban sanitary
district (area 1202 acres) in 1871 was 4169, and in 1881

it was 6351.
Wallseud derives its modern name from its position at the

extremity of HADRIAN S WALL (q.v.)\ originally it was the

Roman station Scgedunum. It had a quay, of which remains
have been discovered, and possessed a magazine of corn and other

provisions for the supply of the stations in the interior.

WALNUT (Juglani), a genus of seven or eight species,

natives of the temperate regions of the northern hemi

sphere, some even extending into Mexico and the West
Indies. They are all trees, usually of large size, with alter

nate, stalked, unequally pinnate leaves, and abounding in

an aromatic resinous juice. The scars left by the fallen

leaves are unusually large and prominent. The buds are

not unlike those of the ash
;
and it frequently happens that

in the axils of the leaves, instead of one, several buds may
be formed. The utility of this is seen in seasons when
the shoot produced from the first bud is killed by frost;

then one of the supplementary buds starts into growth,
and thus replaces the injured shoot. The ilowers are

unisexual and monoecious, the numerous males borne in

thick catkins proceeding from the side of last year s shoot.

The female flowers are solitary or few in number, and
borne on short terminal spikes of the present season s

growth. In the male flower the receptacle is
&quot; concrescent

&quot;

or inseparate from the bract in whose axil it originates.
The receptacle is, in consequence, extended more or less

horizontally, so that the flowers appear to be placed on

the upper surface of horizontally-spreading stalks. The

perianth consists of five or six oblong greenish lobes,

within which is found a tuft, consisting of a large number
of stamens, each of which has a very short filament and
an oblong two-lobed anther bursting longitudinally, and
surmounted by an oblong lobe, which is the projecting end

of the connective. There is usually no trace of ovary in

the male ilowers, though by exception one may occasion

ally be formed.

The female flower consists of a cup-like receptacle,

inseparate from the ovary, and bearing at its upper part
a bract and two bracteoles, uplifted with the receptacle.
From the margin of this latter organ springs a perianth of

four short lobes. The one-celled ovary is immersed within

the receptacular tube, and is surmounted by a short style
with two short ribbon-like stigmatic branches. The solitary
ovule springs erect from the base of the ovarian cavity.
The fruit is a kind of drupe, the fleshy husk of which is

the dilated receptacular tube, while the two-valved stone

represents the two carpels. The solitary seed has no

perisperm or albumen, but has two large and curiously

crumpled cotyledons concealing the plumule, the leaves of

which, even at this early stage, show traces of pinnax
The species best known is J. ref/ut, the Common

Walnut, a native of the mountains of Greece, of Armenia,

of Afghanistan and the north-west Himalayas, and also

found in Japan. Traces of the former existence of this

or of a very closely-allied species are found in the Post-

Tertiary deposits of Provence and elsewhere, proving the

former much wider extension of the species. At the pre
sent day the tree is largely cultivated in most temperate
countries for the sake of its timber or for its edible nuts.

The timber is specially valued for cabinet work and for gun-
stocks, the beauty of its markings rendering it desirable

for the first-named purpose, while its strength and elasticity

fit it for the second. The leaves and husk of the fruit are

resinous and astringent, and are sometimes used medicinally
as well as for dyeing purposes. It is stated that sugar is

prepared from the sap in a similar manner to that obtained

from the maple Acer saccharinum in Canada. The young
fruits are used for pickling. When ripe the seeds are

much esteemed as a delicacy, while in France much oil of

fine quality is extracted from them by pressure. There

are several varieties in cultivation, varying in the degree
of hardihood, time of ripening, thickness of shell, size, and
other particulars. In the climate of Great Britain a late

variety is preferable, as securing the young shoots against

injury from frost, to which otherwise they are very subject.

The kernel of the large-fruited variety is of very indifferent

quality, but its large shells are made use of by the French

as trinket-cases.

Among the American species J. nigra, the Black Walnut, is

especially noteworthy as a very handsome tree, whose timber is of

great value for furniture purposes, but which is now becoming
scarce. In Britain it forms a magnificent tree. The White Walnut,
J. cinerea, is a smaller tree; its leaves are used medicinally.

Closely allied to the walnuts and sometimes confounded with

them are the hickories (see HICKORY). See also vol. xii. p. 278.

WALPOLE, HORACE (1717-1797), who was born on

24th September 1717, was accepted and recognized

throughout his life as the youngest of the six children of

Sir Robert Walpole by Catherine Shorter, but by some of

the scandal-mongers of a later age, Carr, Lord Hervey,
the half-brother of the peer who wrote the Memoirs of the

Court of George the Second, has been called his father.

This parentage has been assigned to him partly through
the circumstance that the first wife of Sir Robert Walpole
lived for some time estranged from her husband and on

terms of friendship with Carr, Lord Hervey, not the least

clever or unprincipled member of a family notorious for

ability and for laxity of morals, and partly through the

antagonism of the qualities shown by Horace Walpole to

those of the prime minister, and through their affinity

with the talents of the Herveys. If this rumour be

correct, no such suspicion ever entered into the mind of

Horace Walpole. To his mother he erected a monument,
with an inscription couched in terms of sincere affection,

in the chapel of Henry VII. in Westminster Abbey, and

from the beginning to the end of his life his sarcasms

never spared the Newcastles and the Hardwickes, who had

shown, as he thought, lukewarmness in support of his

father s ministry. About 1728 he was sent to Eton, and

in 1735 matriculated at King s College, Cambridge. Two

years (1739-41) were spent in the recognized grand tour

of France and Italy, in company with Gray the poet,

whose acquaintance had been made amid the classic groves
of Eton and Cambridge. They stopped a few weeks in

Paris, and lingered for three months under the shadow of

the magnificent portals of the cathedral of Rheims, on the

pretence of learning the French language. Henry Seymour
Conway, whose mother was a sister of Lady Walpole,
shared their society in the French city, and retained Horace

Walpole s warm friendship during life. The other two

members of this little circle next proceeded to Florence,

where Walpole rested for more than a year in the villa of

Horace Mann, the British envoy-extraordinary for forty-six
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years to the court of Tuscany. Mann s family had long
been on terms of the closest intimacy with his guests, as

Kobert Mann was concerned in the contract for which Sir

Robert Walpole was expelled from the House of Commons
in 1712, and the envoy continued the correspondent of

Walpole until 1786, for as they never met again their

friendship remained unbroken. At Reggio Walpole and

Gray parted in resentment. The latter was shy in manners
and absorbed in literature, while his more opulent com

panion lived in society, and only dabbled in antiquities
for pleasure s sake. Walpole in after years took the

blame of these differences on himself, and it is gene
rally believed that the quarrel arose from his laying too

much stress on his superiority in position. In 1744 the

two friends were nominally reconciled, but the breach was
not cemented.

During &quot;VYalpole
s absence he was returned to parliament

in 1741 for the Cornish borough of Callington, over which
his elder brother, through his marriage with the heiress of

the Rolles, exercised supreme influence. He represented
three constituencies in succession, Callington 1741-54, the

family borough of Castle Rising from 1754 to 1757, and
the more important constituency of King s Lynn, for which
his father had long sat in parliament, from the latter date

until 1768. In that year he retired, probably because his

success in political life had not equalled his expectations,
but he continued until the end of his days to follow and
to chronicle the acts and the speeches of both Houses of

Parliament. Through his father s influence he had ob
tained three lucrative sinecures producing at least 5000 a

year, and for many years (1745-84) he enjoyed a share,
estimated at about 1500 a year, of a second family per

quisite, the collectorship of customs. The possession of

these ample endowments and of a leasehold house in

Arlington Street, which was left to him by his father,
enabled him, a bachelor all his days, to gratify every

expensive luxury and every costly taste. He purchased
in 1747 the charmingly situated villa of Strawberry Hill,

near Twickenham, on the banks of the Thames, and six

years later began a series of alterations in the Gothic style,
not completed for nearly a quarter of a century later,

under which the original cottage became transformed into

a building without parallel in Europe. Some years after

this purchase he established a printing-press there for the

gratification of his literary tastes, and many of the first

editions of his own works were struck off within its walls.

At this press were produced in 1753 the clever, if eccentric,

designs of Richard Bentley (the youngest child of the great

doctor, and for some time a protege of Horace Walpole)
for the poems of Gray ;

and among the reprints of Straw

berry Hill were the Life of Lord Herbert of Cherbury,
Memoirs of Grammont, Hentzner s Journey into England,
and Lord Whitworth s Account of Russia. The rooms of

this whimsical edifice were crowded with curiosities of

every description, and the house and its contents were

shown, by tickets to admit four persons, between 12 and 3

from May to October, but only one party was admitted
on each day, and the owner, although enamoured of

notoriety, simulated discontent at this limited intrusion into

his privacy. His nephew, the reckless third earl, died in

1791, and Horace succeeded to the peerage, but he never

took his place in the House of Lords, and sometimes signed
his name as &quot; the uncle of the late earl of Orford.&quot; All

his life long he was the victim of the gout, but he lived to

extreme old age, and died unmarried, in Berkeley Square,
London, March 2, 1797, when his body was buried

privately at Houghton. The ancient estate of the family
descended to the earl of Cholmondeley, whose ancestor had
married Horace Walpole s younger sister. All Walpole s

printed books and manuscripts were left to Robert Berry

and his two daughters, Mary and Agnes ;
their friendship

had been very dear to the declining days of Walpole, who,
it has even been said, wished to marry Mary Berry. By
his will each of the ladies obtained a pecuniary legacy of

4000, and for their lives the house and garden, formerly
the abode of Kitty Clive, which adjoined Strawberry Hill.

Strawberry Hill went to Mrs Anne Darner, daughter of his

lifelong friend General Conway, for her life, but it was
entailed on the countess dowager of Waldegrave and her

heirs. Walpole died worth 91,000 in the three per

cents, and gave the whole of it away, the chief legacy

being 10,000 for his niece the duchess of Gloucester.

The collections of Strawberry Hill, which he had spent

nearly fifty years in amassing, were dispersed under the

hammer of -George Robins in 1842. They are described in

a catalogue of that date, and in a series of articles in the

Gentleman s Magazine for that year.

The pen was ever in Horace &quot;Walpole
s hands, and his entire com

positions would fill many volumes. His two works of imagination,
the romance of the Castle of Otranto and the tragedy of the Mysterious
Mother, are now all but forgotten. The former, which purported to

be a story translated by William Marshal, gent., from the original
Italian of Onuphrio Muralto, canon of the church of St Nicholas
at Otranto, was often reprinted in England, and was translated

into both French and Italian. By Sir Walter Scott it was
lauded to the skies for its power in raising the passions of fear

and pity ; from Hazlitt it met Avith intense condemnation. The

Mysterious Mother, a tragedy too horrible for representation on any
stage, was never intended for performance in public, and only fifty

copies of it were printed at Strawberry Plill. By Byron, who, like

Horace Walpole, affected extreme liberalism, and like him never

forgot that he was born within the purple, this tragedy was pro
nounced &quot; of the highest order.&quot; Several of Walpole s antiquarian
works merit high praise. The volume of Historic Doubts on the Life
and Reign ofKing Richard the Third, one of the earliest attempts to

rehabilitate a character previously stamped with infamy, showed
acuteness and research. These doubts provoked several answers,
which are criticized in a supplement edited by Dr Hawtrey for the

Philobiblon Society. A work of more lasting reputation, which has

retained its vitality for more than a century, is entitled Anecdotes

of Painting in England, with some Account of the Principal Artists;

collected by George Vertue, and now digested and published from his

original manuscripts by Horace Walpole (4 vols., 1762-71). Its

value to art students and to admirers of biographical literature

demanded its frequent reproduction, and it had the good fortune to

be re-edited with additions by the Rev. James Dallaway in five

volumes (1826-28), and then again was revised and edited by R. N.

Wornum in 1849. A cognate volume, also based on the materials

of Vertue, is entitled the Catalogue of Engravers Born and Resident

in England, which, like its more famous predecessor, often passed

through the press. On the Catalogue of Royal and Noble Authors

of England Walpole, whose professed liberalism only stopped short

of the principles of republicanism, spent many hours of toilsome

research. The best edition is that which appeared in five volumes,
in 1806, under the competent editorship of Thomas Park, who

carefully verified and diligently augmented the labours of the

original author. As a senator himself, or as a private person

following at a distance the combats at St Stephen s, W alpole
recorded in a diary the chief incidents in English politics. For

twenty-seven years he studied, a silent spectator for the most part,
the characters of the chief personages who trod the stage of politics,

and when he quitted the scene he retained the acquaintance of

many of the chief actors. If he was sometimes prejudiced, he

rarely distorted the acts of those whom he disliked; and his

prejudices, which lie on the surface, were mainly against those

whom he considered the traitors of his father. These diaries

extend from 1750 to 1783, and cover a period of momentous im

portance in the annals of the national history. The Memoirs of
the Last Ten Years of the Reign of George II. was edited by Lord
Holland

;
its successor, Memoirs of the Reign ofKing George III.

,
was

published under the editorial care of Sir Denis Le Marchant, who

poured into his annotations a vast store of information; the last

volumes of the series, Journal of the Reign of George III. from 1771
to 1783, were edited and illustrated by Doran; and to these works

should be added the Reminiscences, which Walpole wrote in 1788 for

the gratification of the Misses Berry. These labours would in them
selves have rendered the name of Horace Walpole famous for all time,

but his delightful Letters are the crowning glory of his life.
_

His

correspondents were numerous and widespread, but the chief of

them were Cole the clerical antiquary of Milton, Robert Jephson,
an obscure play-writer in Ireland, Mason the poet, Lord Hertford

during his embassy in Paris, the countess of Ossory, Lord Har-
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court, George Montagu, one of his earliest friends, Conway, and
Sir Horace Mann. With most of these friends he quarrelled, but
the friendship of the last two, in the former case through genuine
liking, and in the latter through his fortunate absence from

England, was never interrupted. The Letters were published at

different dates, but the standard collection is that by Peter

Cunningham (9 vols.
, 1857-59), and to it should be added the vol

umes of the letters addressed to Walpole by his old friend Madame
du Defraud (1810, 4 vols.), and the publication of Dr Doran, Mann
and Manners at the Court of Florence, which is founded on the

epistles sent in return to Walpole by the envoy-extraordinary. A
handsome little volume, Horace Walpole and his World, con

sisting of select passages from his letters, extracted and strung
together in a simple narrative by Mr L. B. Seeley, was issued in

1884. Walpole has been called &quot;the best letter-writer in the

English language&quot;; and few indeed are the names, possibly none
save Swift and Cowper, which can compare with his. In these

compositions his very foibles are penned for our amusement, and
his love of trifles for, in the words of another Horace, he was ever
&quot;

nescio quid meditans nugarum et totus in illis&quot; minister to our
instruction. To these friends he communicated every fashionable

scandal, every social event, and the details of every political struggle
in English life. The politicians and the courtiers of his day were
more akin to his character than were the chief authors of his age,
and the weakness of his intellectual perceptions stands out most

prominently in his estimates of such writers as Johnson and
Goldsmith, Gibbon and Hume. On many occasions he displayed
great liberality of disposition, and he bitterly deplored for the rest

of his days his neglect of the unhappy Chatterton.
Abundant information about Horace Walpole will be found in the Memoirs of

him and of his contemporaries edited by Eliot Warburton, Jesse s George Selwyn
and his Contemporaries, and the extracts from the journals and correspondence
of Miss Berry; and it would be unpardonable to omit mention of Macanlay s

sketch of Walpole s life and character. (W. P. C.)

WALPOLE, SIR ROBERT, EARL OF ORFORD (1676-
1745), prime minister of England from 1721 to 1742,
was the third but eldest surviving son of Robert Walpole,
M.P., of Houghton in Norfolk,

1
by Mary, only daughter

and heiress of Sir Jeffery Burwell, of Rougham, in Suffolk.

The father, a jolly old squire who revelled in outdoor

sport and the pleasures of the table, transmitted to his

son the chief traits in his own character. The future

statesman was born at Houghton on 26th August 1676,
and was sent to Eton and to King s College, Cambridge,
where he was admitted as scholar on 22d April 1696.
At this time he was destined, as a younger son, for the

church, but his two elder brothers died young and he
became the heir to an estate producing about 2000 a

year, whereupon in May 1698 he resigned his fellowship,
and was soon afterwards withdrawn by his father from
the university. His education lasted sufficiently long,

however, to enable him to gratify the tastes of the county
members in parliament with the usual quotations from

Horace, though in classical attainments he was excelled

by Pulteney, Carteret, and many others of his contem

poraries in politics. On his father s decease the electors

of the family borough of Castle Rising returned him in

January 1701 to the House of Commons as their repre
sentative, but after two short-lived parliaments he sought
the suffrages of the more important constituency of King s

Lynn (1702), and was elected as its member at every
subsequent dissolution until he left the Lower House.
From the first he took a keen interest in the business of

the House, and not many months passed away before his

shrewdness in counsel and his zeal for the interests of the

Whigs were generally recognized. In March 1705, accord

ing to the statement of Archdeacon Coxe, he was appointed
one of the council to Prince George of Denmark, the
inactive husband of Queen Anne, and then lord high
admiral of England. Complaints against the administra
tion of the navy were then loud and frequent (Burton s

Queen Anne, ii. 22-31), and the responsibilities of his new
position tested his capacity for public life. His abilities

proved equal to the occasion, and justified his advancement,
1 The head of a family whose ancestors and descendants are recorded

in an elaborate pedigree published in the Proceedings of the Norfolk
a.nd Norwich ArchfeoL Soc., i. 363-79.

in succession to his life-long rival Henry St John, to the

more important position of secretary-at-war (February

1708), an office of recent creation but in time of war of

great responsibility, which brought him into immediate
contact with the duke of Marlborough and the queen.
With this post he held for a short time (1710) the

treasurership of the navy, and by the discharge of his

official duties and by his skill in debate became admitted
to the inmost councils of the ministry. He could not

succeed, however, in diverting Godolphin from the great
error of that statesman s career, the impeachment of

Sacheverell, and when the committee was appointed for

elaborating the articles of impeachment Walpole was called

upon to act as one of the managers for the House of

Commons. On the wreck of the Whig party which ensued

upon this fatal mistake, Walpole shared in the general

misfortune, but neither cajolery nor menace could induce

him to retain office, and he took his place with his friends

in opposition. His energies now shone forth with irre

sistible vigour ;
both in debate and in the pamphlet press

he took up the cause of the ejected ministry, and in revenge
for his zeal his political opponents brought against him an

accusation of personal corruption. On these charges, now

universally acknowledged to have proceeded from party

animosity, he was in the spring of 1712 expelled from the

House and committed to the Tower. His prison cell now
became the rendezvous of the Whigs among the aristocracy,
while the populace heard his praises commemorated in the

ballads of the streets. The ignominy which the Tories had
endeavoured to inflict upon him was turned into augmented
reputation. At the dissolution of 1713 the faithful electors

of King s Lynn again placed their trust in him, and during
this parliament, the last summoned by Queen Anne, he
took the leading part in defence of Steele against the

attacks of the Tories.

With the accession of George, the Whigs regained their

supremacy, and for nearly half a century they retained the

control of English politics. The prizes fell to the victors,

and Walpole obtained the lucrative if unimportant post
of paymaster-general of the forces in the administration

which was formed under the nominal rule of Lord Halifax,
but of which Stanhope and Townshend were the guiding

spirits. A committee of secrecy was appointed to inquire
into the acts of the late ministry, and especially into the

peace of Utrecht, and to Walpole was entrusted the place
of chairman. Most of his colleagues in office were members
of the House of Lords, and the lead in the Commons
quickly became the reward of his talents and assiduity.
Halifax died, and after a short interval Walpole was
exalted into the conspicuous position of first lord of the

treasury and chancellor of the exchequer (llth October

1715). Jealousies, however, prevailed among the Whigs,
and the German favourites of the new monarch quickly
showed their discontent with the heads of the ministry.
Townshend was forced into resigning his secretaryship of

state for the dignified exile of viceroy of Ireland, but he

never crossed the sea to Dublin, and the support which

Sunderland and Stanhope, the new advisers of the king,
received from him and from Walpole was so grudging that

Townshend was dismissed from the lord-lieutenancy (April

1717), and Walpole on the next morning withdrew from
the ministry. They plunged into opposition with unflag

ging energy, and in resisting the measure by which it was

proposed to limit the royal prerogative in the creation of

peerages Walpole exerted all his powers. This display of

ability brought about a partial reconciliation of the two

parties among the Whigs. To Townshend was given the

presidency of the council, and Walpole once again assumed
the paymastership of the forces (June 1720). On the

financial crash which followed the failure of the South
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Sea scheme, the public voice insisted that he should

assume a more prominent place in public life. At this

crisis in England s fortunes Stanhope and Craggs were

seized by death, Aislabie, the chancellor of the exchequer,
was committed to the Tower, and Sunderland, though
acquitted of corruption, was compelled to resign the lead.

Walpole, as first lord of the treasury and chancellor of the

exchequer (April 1721), became with Townshend responsible
for the country s government (though for some years they
had to contend with the influence of Carteret), and during
the rest of the reign of George I. they remained at the

head of the ministry. The hopes of the Jacobites, which
revived with these financial troubles, soon drooped in dis

appointment. Atterbury, their boldest leader, was exiled
;

Bolingbroke, in dismay at their feebleness, sued for pardon,
and was permitted to return to his own country. The
troubles which broke out in Ireland over Wood s patent for

a copper coinage were allayed through the tact of Carteret
;

who had been banished as its lord lieutenant by his

triumphant rivals. The Continent was still troubled with

wars and rumours of wars, but a treaty between England,
Prussia, and France was successfully effected at Hanover
in 1725. England was kept free from warfare, and in the

general prosperity which ensued Walpole basked in the

royal favour. His eldest son was raised to the peerage as

Baron Walpole (10th June 1723), and he himself became
a knight of the Bath in 1725, and was rewarded with the

Garter in 1726. Next year the first King George died,

and Walpole s enemies fondly believed that he would be

driven from office, but their expectations were doomed to

disappointment. The confidence which the old king had

reposed in him was renewed by his successor, and in the

person of Queen Caroline, the discreet ruler of her royal

spouse, the second George, the Whig minister found a

faithful and life-long friend. For three years he shared

power with Townshend, but the jealous Walpole brooked
no rival near the throne, and his brother-in-law withdrew
from official life to the groves of Norfolk in May 1730.

Before and after that event the administration was based

on two principles, sound finance at home and freedom from
the intrigues and wars which raged abroad. On the

Continent congresses and treaties were matters of annual

arrangement, and if the work of the plenipotentiaries soon

faded it was through their labours that England enjoyed

many years of peace. Walpole s influence received a

serious blow in 1733. The enormous frauds on the excise

duties forced themselves on his attention, and he proposed
some arrangements by which the income resulting to the

national exchequer from the duties on wine and tobacco

might be largely increased. His opponents fastened on
these proposals with irresistible force, and so serious an

agitation stirred the country that the ministerial measure
was dropped amid general rejoicing. Several of his most
active antagonists were dismissed from office or deprived
of their regiments, but their spirit remained unquenched,
and when Walpole met a new House of Commons in 1734
his supporters were far less numerous. The Gin Act of

1736, by which the tax on that drink was raised to an
excessive amount, led to disorders in the suburbs of

London
;
and the imprisonment of two notorious smugglers

in the Tolbooth at Edinburgh resulted in those Porteous
riots which have been rendered famous in the Heart of
Midlothian. These events weakened his influence with

large classes in England and Scotland, but his parliamentary
supremacy remained unimpaired, and was illustrated in

1737 by his defeat of Sir John Barnard s plan for the
reduction of the interest on the national debt, and by his

passing of the Playhouse Act, under which the London
theatres are still regulated. That year, however, heralded
his fall from power. His constant friend Queen Caroline

died, and the prince of Wales, long discontented with his

parents and their minister, flung himself into active

opposition. Many of the boroughs within the limits of

the duchy of Cornwall were obedient to the prince s will,

and he quickly attracted to his cause a considerable

number of adherents, of whom Pitt and the Grenvilles were
the most influential. The leading orators of England
thundered against Walpole in the senate, and the press
resounded with the taunts of the poet and pamphleteer,
illustrious and obscure, who found abundant food for their

invectives in the troubles with Spain over its exclusive

pretensions to the continent of America and its claim to

the right of searching English vessels. The minister long
resisted the pressure of the opposition for war, but at the

close of 1739 he abandoned his efforts to stem the current,
and with a divided cabinet was forced, as the king would
not allow him to resign, into hostility with Spain. The

Tory minority had seceded from parliament, but at the

commencement of the session, in November 1739, they
returned to their places with redoubled energies. The

campaign was prosecuted with vigour, but the successes of

the troops brought little strength to Walpole s declining

popularity, and when parliament was dissolved in April
1741 his influence with his fellow-countrymen had faded

away. His enemies were active in opposition, while some
of his colleagues were lukewarm in support. In the new
House of Commons political parties were almost evenly
balanced. Their strength was tried immediately on the

opening of parliament. The Bossiney election went against
him by six votes; a member of the opposition was elected

as chairman of committees by a majority of four; and the

ministry was twice defeated over the Westminster election.

The voting on the return for Chippenham was accepted as

a decisive test of parties, and, as Walpole was beaten on a

preliminary point in connexion with the return, he resolved

upon resigning his places. On the 9th of February 1742
he was created earl of Orford, and two days later he
ceased to be prime minister. A committee of inquiry into

the conduct of his ministry for the previous ten years was

ultimately granted, but its deliberations ended in nought,
and Walpole was allowed to spend the rest of his days in

retirement at Houghton. There he died 18th March

1745, and in its parish church he was buried on March
25. With the permanent places, valued at 15,000 per
annum, which he had secured for his family, and with his

accumulations in office, he had rebuilt the mansion at great

expense, and formed a gallery of pictures within its walls

at a cost of 40,000, but the collection was sold by his

grandson for a much larger sum in 1779 to the empress
of Russia, and the estate and house of Houghton, a vast

and gloomy edifice described in the Art Journal for March

1887, passed to Lord Cholmondeley, the third earl having
married the premier s younger daughter. Walpole was
twice married, in 1700 to Catherine, eldest daughter of

John Shorter, who died in 1737, having had issue three

sons and two daughters, and in 1738 to Maria, daughter
of Thomas Skerret, a lady often mentioned in the letters

of Lady Mary Wortley Montague.

Civil wars at home and the protracted struggle with France on
the Continent had produced in Englishmen an intense desire for

peace, and, in their remembrance of the constant disputes under
the previous two sovereigns over the succession to the throne, the

great majority of them cheerfully consented to the rule of the

electors of Hanover. Walpole knew the disposition of his country
men, and he gratified their tastes by consistently acting both in

ecclesiastical and civil affairs on the principle quieta non movere.

He had profited by the lesson of the ill-fated prosecution of

Sacheverell, and while he was prime minister the Church of England
slept in peace without fear of danger from her enemies. The
followers of dissent ranged themselves behind his banner, but they
were fed by promises rather than by actual concessions, and the

wisest among them were contented with permission to worship un-
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disturbed. His aim ever was to maintain peace abroad and quiet
at home, and the chief blot on his ministerial career is that through
lovo of office he allowed himself to be drawn into the war with

Spain. In business matters he was methodical; his judgment was
sound in financial affairs; and his speeches were marked by clear

ness of expression. Pope, who loved him not, has borne witness

to his merits &quot;in the happier hours of social pleasure,&quot; but neither

in private nor in public life were his manners refined or his

estimates of men and women exalted. &quot;All these men have their

price
&quot; was his estimate of members of the House of Commons, and

although he gathered together at Houghton many of the master

pieces of painting he was not a lover cither of art or of letters. All

the eminent writers of the day were opposed to his rule, and at his fall

his jealous spirit had driven into opposition every politician of

repute. Great as his faults were, his character was suited to the

temperament of the period within which he lived, and during his

tenure of office his country advanced in prosperity by leaps and

by bounds.
His life is written by Archdeacon Coxe In three ponderous folios, and has more

recently been described in one volume by Mr Ewald. (W. P. C.)

WALPURGIS, WALPURGA, or WALBURGA,! ST, was
born in Sussex about the end of the 7th or the beginning
of the 8th century, and was educated at Winburn, Dorset,

where, after taking the veil, she remained for twenty-
seven years. She then at the instance of her uncle, St

Boniface, and her brother, St Wilibald, set out along with

some other nuns to found religious houses in Germany.
Her first settlement was at Bischofsheim in the diocese of

Mainz, and two years later (754) she became abbess of

the Benedictine nunnery at Heidenhelm, within her brother

Wilibald s diocese of Eichstadt in Bavaria, where also

another brother, Winebald, had at the same time been
made head of a monastery. On the death of Winebald in

760 she succeeded him in his charge also, retaining the

superintendence of both houses until her death on February
25, 779. Her relics were translated to Eichstadt, where
she was laid in a hollow rock, from which exuded a kind

of bituminous oil afterwards known as Walpurgis oil,

and regarded as of miraculous efficacy against disease.

The cave became a place of pilgrimage, and a fine church

was built over the spot. She is commemorated at various

times, but principally on May 1, her day taking the place
of an earlier heathen festival, which was characterized by
various rites marking the commencement of summer. In
art she is represented with a crozier, and bearing in her

hand a flask of balsam.

WALRUS, or MoRSE. 2 In the article MAMMALIA (vol.
xv. p. 442) it was shown that the existing members of the

Pinniped division of the order Carnivores are divided into

three very distinct groups, the true seals (Phocidx), the

sea-bears or eared seals (Otariidse), and the Trichechidx,

containing the walrus alone, in some respects intermediate

between the other two, but also possessing, especially in its

greatly modified dentition, peculiar characters of its own.
Tricliechus is the almost universally accepted generic

name by which the walrus is known to zoologists, but

lately some confusion has been introduced into literature

by the revival of the nearly obsolete terms Rosmarus by
some authors and Odobxnus by others. T. rosmarus is

the name of the species met with in the Arctic seas
;
that

of the North Pacific, if distinct, is T. clems. The follow

ing description will apply equally to both. A full-grown
male walrus measures from ten to eleven feet from the

nose to the end of the very short tail, and is a heavy,
bulky animal, especially thick about the shoulders. The
head is rounded, the eyes rather small, and there are no
external ears. The muzzle is short and broad, with, on
each side, a group of very stiff, bristly whiskers, which
become stouter and shorter in old animals. The tail

1 French forms of the name arc Gualbourg, Falbourg, Vaubourg,
and Avougourg.

2 The former word is a modification of the Scandinavian vallross or

hvalros
(&quot;whale-horse&quot;), the latter an adaptation of the Russian name

for the animal.

scarcely projects beyond the skin. The fore-limbs are free

only from the elbow
;
the hand is broad, flat, and webbed,

the five fingers being of nearly equal length, the first

slightly the longest. Each finger has a small, flattened

nail, situated on the dorsal surface at a considerable
distance from the end. The hind-limbs are enclosed in

the skin of the body almost to the heel. The free portion,
when expanded, is fan-shaped, the two outer toes (first and

fifth) being the longest, especially the latter. Cutaneous

flaps project considerably beyond the bones of the toes.

The nails of the first and fifth toes are minute and
flattened

;
those of the second, third, and fourth elongated,

sub-compressed, and pointed. The soles of both fore and

Walrus.

hind feet are bare, rough, and warty. The surface of the

skin generally is covered with short, adpressed hair of a

light, yellowish-brown colour, which, on the under parts of

the body and base of the flippers, passes into dark reddish-

brown or chestnut. In old animals the hair becomes more

scanty, sometimes almost entirely disappearing, and the

skin shows ample evidence of the rough life and pugnacious
habits of the animal in the innumerable scars with which

it is usually covered. It is everywhere more or less

wrinkled, especially over the shoulders, where it is thrown
into deep and heavy folds.

One of the most striking external characteristics of the

walrus is the pair of tusks which descend almost directly
downwards from the upper jaw, sometimes attaining a

length, in old animals, of 20 inches, or even more. In the

female they are as long or sometimes longer than in the

male, but less massive. In the young of the first year they
are not visible. These tusks correspond to the upper canine

teeth of other mammals. All the other teeth, including
the lower canines, are much alike small, simple, and one-

rooted, and with crowns, rounded at first, but wearing to

a flat or concave surface. The complete dentition appears
to be i |, c
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teeth are, however, lost early, or remain through life in a

rudimentary state concealed beneath the gum. The teeth

which are usually functionally developed are ?
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total 18. The tusks are formidable weapons of

defence, but their principal use seems to be scraping and

digging among the sand and shingle for the molluscs and
crustaceans on which the walrus feeds. They are said also

to aid in climbing up the slippery rocks and ledges of ice

on which so much of the animal s life is passed. Although
this function of the tusks is affirmed by numerous authors,

some of whom appear to have had opportunities of actual

observation, it is explicitly denied by Malmgren.
Walruses are more or less gregarious in their habits, being met

with generally in companies or herds of various sizes. They are

only found near the coast or on large masses of floating ice, and

XXIV. - 43
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rarely far out in the open sea
; and, though often moving from

one part of their feeding ground to another, they have no regular
seasonal migrations. Their young are born between the months of

April and June, usually but one at a time, never more than two.

Their strong affection for their young, and their sympathy for each

other in times of danger, have been particularly noticed by all who
have had the opportunity of observing them in their native haunts.
When one of their number is wounded, the whole herd usually

joia in a concerted and intelligent defence. Although harmless and
inoffensive when not molested, they exhibit considerable fierceness

when attacked, using their great tusks with tremendous effect

either on human enemies who come into too close quarters or on

polar bears, the only other adversary they can meet with in their

own natural territory. Their voice is a loud roaring, and can be
heard at a great distance ; it is described by Dr Kane as &quot;something
between the mooing of a cow and the deepest baying of a mastiff,

very round and full, with its bark or detached notes repeated rather

quickly seven or nine times in succession.&quot;

The principal food of the walrus consists of bivalved molluscs,

especially Mya truncata and Saxicava rugosa, two species very
abundant in the Arctic regions, which it digs up from the mud
and sand in which they lie buried at the bottom of the sea by
means of its tusks. It crushes and removes the shells by the aid

of its grinding teeth and tongue, and swallows only the soft part
of the animal. It also feeds on other molluscs, sand-worms, star

fishes, and shrimps. Portions of various kinds of algna or sea-weeds
have been found in its stomach, but whether swallowed intention

ally or not is still doubtful.

The commercial products of the walrus are its oil, hide (used to

manufacture harness and sole-leather and twisted into tiller ropes),
and tusks. The ivory of the latter is, however, inferior in quality
to that of the elephant. Its flesh forms an important article of

food to the Eskimo and Tchuktchis. Of the coast tribes of the
last-named people the walrus forms the chief means of support.
&quot; The flesh supplies them with food, the ivory tusks are made into

implements used in the chase and for other domestic purposes, as

well as affording a valuable article of barter, and the skin furnishes
the material for covering their summer habitations, harness for

their dog-teams, and lines for their fishing gear
&quot;

(Scammon).
Geographically the walrus is confined to the northern circum-

polar regions of the globe, extending apparently as far north as ex

plorers have penetrated, but its southern range has been much re

stricted of late in consequence of the persecutions of man. On the
Atlantic coast of America it was met with in the 16th century as

low as the southern coast of Nova Scotia and in the last century was
common in the Gulf of St Lawrence and on the shores of Labrador.
It still inhabits the coast round Hudson s Bay, Davis Straits, and
Greenland, where, however, its numbers are daily decreasing. It

is not found on the Arctic coast of America between the 97th and
158th meridians. In Europe, occasional stragglers have reached
the British Isles, and it was formerly abundant on the coasts of
Finmark. It is rare in Iceland, but Spitzbergen, Nova Zembla, and
the western part of the north coast of Siberia are still constant

places of resort, in all of which a regular war of extermination is

carried on. The North Pacific, including both sides of Behring s

Strait, northern Kamchatka, Alaska, and the Pribyloff Islands are

also the haunts of numerous walruses, which are isolated from
those of the North Atlantic by the long stretches of coast, both of

Siberia and North America, in which they do not occur. The
Pacific walrus appears to be as large as, if not larger than, that of
the Atlantic

;
its tusks are longer and more slender, and curved

inwards
;
the whiskers are smaller, and the muzzle relatively deeper

and broader. These and certain other minor differences have in

duced some naturalists to consider it specifically distinct under the
name of Trichechus obcsus. Its habits appear to be quite similar

to those of the Atlantic form. Though formerly found in immense
herds, it is rapidly becoming scarce, as the methods of destruction
used by the American whalers, who have systematically entered

upon its pursuit, are far more certain and deadly than those of the
native Tchuktchis, to whom, as mentioned before, the walrus long
afforded the principal means of subsistence.

Fossil remains of walruses and closely allied animals have been
found in the United States, and in England, Belgium, and France,
in deposits of Quaternary and late Tertiary age.
An exhaustive account of this animal, with references to all the authors who

have written upon it, will be found in Allen s History of North American Pinni

peds, 1880. (W. II. F.)

WALSALL, a municipal and parliamentary borough and
market-town of Staffordshire, England, is situated chiefly
on an eminence above a rivulet tributary to the Tame,
on various canals and branch railway lines, 8 miles north-

north-west of Birmingham and 123 north-west of London.
The principal street is spacious and regular, and, although
the side streets are generally crooked and mean, the suburbs

are for the most part built with regularity and neatness.

The parish church of St Matthew, occupying a prominent
position on an eminence, is a handsome modern building
in the Transition style. The other five parish churches
are also all modern. The schools include the grammar
school, founded in 1554 for the education of boys, natives

of Walsall, in the classics, the blue coat and national

infant schools, and several board schools. The public

library, established in 1859, enlarged in 1872, contains

about 12,000 volumes; the scientific and art institution

was established in 1854, and the literary institute in 1883.

Among the principal public buildings are the town-hall in

the Italian style, erected in 1866
;
the guild hall (1773),

the theatre (formed out of the old agricultural hall in

1881), the drill hall (1866), the temperance hall (1866),
the county court-house (1869), and the post-office (1879).
The charitable institutions include the corporation alms-

houses (1825) ; Harper s almshouses for six women, founded
in the reign of James I. and rebuilt in 1793; the Henry
Boy s almshouse, opened in 1887; the memorial cottages
at Caldmore, erected in 1868 by private benefaction of

two townspeople, for twelve poor couples or widows
;
the

Walsall cottage hospital (1863); the epidemic hospital

(1872); and a number of minor charities. In the vicinity
of the town are extensive coal-mines and limestone

quarries. Ironstone is also obtained, and brick clay is

dug. The town possesses iron and brass foundries, corn

mills, and tanneries. One of the staple industries is the

manufacture of the various kinds of ironmongery required
in the construction of harness and carriages. Locks and

keys, bolts, pulleys, and other hardware goods are also

largely manufactured. The town is governed by a mayor,
six aldermen, and eighteen councillors. The area of the

municipal borough was extended in 1877 to 6929 acres
;

the population in 1871 was 46,447 (estimate of that in

the extended area 49,018), and in 1881 it was 58,795.
The population of the parliamentary borough (area 7478

acres) in 1871 was 49,018, and in 1881 it was 59,402.
In the early part of the 10th century Walsall was fortified by

Ethelfleda, daughter of Alfred the Great and countess of Mercia.
At the time of the Conquest it was retained by William as a royal
demesne for about twenty years, until it was bestowed on Robert,
son of Asculpus, who had accompanied the Conqueror to Engla7id.

Subsequently it was owned by Richard Neville, earl of Warwick,
the king-maker, and it was held successively by Henry VII. and

Henry VIII. By the latter it was granted to John Dudley, duke
of Northumberland, on whose attainder and execution in the

reign of Mary it was forfeited and came into the possession of the

Wilbrahams, from whom it passed by marriage to the Bridgmans.
It is spoken of by Camden as

&quot; none of the meanest of market
towns.&quot; Queen Elizabeth visited Walsall in the 28th year of her

reign, and made a grant of lands to the town. Walsall was the
residence of Henrietta Maria for a short, time in 1643. It is a

borough by prescription, but received charters from Edward III.

and Henry IV., confirming the privileges and immunities con
ferred on it by previous sovereigns. Its oldest charter is that
bestowed in the 3d of Charles I., which was confirmed in the 13th
of Charles II. It is now governed under the Municipal Act of

1835. It was constituted a parliamentary borough by the Reform
Act of 1832, and returns one member to parliament.

WALSH, WILLIAM (1663-1709), is included among
Johnson s Most Eminent English Poets, but is justly said

to be &quot; known more by his familiarity with greater men
than by anything done or written by himself.&quot; It was he

who gave Pope in his boyhood the advice to study correct

ness. The value of his counsel is acknowledged in the

Essay on Criticism
(1. 729). He was a native of Wor

cestershire, represented his native county in several parlia

ments, and was gentleman of the horse to Queen Anne.

WALSINGHAM, SIR FRANCIS
(c. 1536-1590), secre

tary of state under Elizabeth, was descended from an old

Norfolk family, and was the third and youngest son of

William Walsingham of Scadbury, Chislehurst, Kent,
where he was born about 1536. After a good private
education he entered King s College, Cambridge, but did
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not take a degree. He remained abroad during the reign
of Mary, and the knowledge of foreign languages he thus

acquired is said to have commended him to the notice of

Cecil, Lord Burghley. In the parliament which met in

January 1558-59 he was returned for Banbury, and in that

which met in January 1562-63 for both Banbury and Lyme
Regis ;

he decided to sit for the latter place. Nothing
further is known of his political history, till in 1568 he
wrote to Cecil a letter on the Darnley murder, which
shows that he enjoyed the confidence of Cecil and the

regent Murray, and was fully convinced of Queen Mary s

guilt. In the following year Ridolfi, the papal agent, was

confined, under suspicion of conspiracy, in Walsingham s

house. In August 1570 Walsingham was selected as

special ambassador to France in connexion with the

negotiations for the toleration of the Huguenots, and in

December took up his residence as permanent ambassador
at Paris. On the 19th April 1572 he was successful in

obtaining the signature of a treaty of peace between

England and France, but the beneficial results of his skilful

diplomacy in connexion with the negotiations for the

Anjou and Alengon marriages were neutralized by the

uncertain and changeable moods of Elizabeth, and finally
frustrated by the massacre of St Bartholomew. He took
his leave of the king of France on 23d May 1573, and on
20th December of the same year he was made secretary
of state. On 1st December 1577 he was knighted, and
on 22d April of the following year made chancellor of the

order of the garter. In June following, along with Lord

Cobham, he was sent to the Netherlands to assist in

arranging a pacification of the States, but the extra

ordinary vacillation of Elizabeth rendered his mission a

total failure. In July 1581 he was again sent on an

embassy to Paris, but his instructions were of a kind both
so dishonourable and so foolish that he said he wished
rather the queen had sent him to the Tower. In such
circumstances he could only endeavour to temper and

qualify the policy of Elizabeth in such a manner as to

prevent a fatal breach in the relations between the two

countries, and in this he was successful. His embassy to

Scotland in 1583 to endeavour to persuade James to

dismiss the earl of Arran was also, as he prognosticated, a

failure. He therefore recommended that the purpose of

Elizabeth should be effected by fostering a conspiracy

among the Scottish nobles, but the project was not carried

out for some time afterwards. In 1584 Walsingham was

appointed custos rotulorum of Hants and recorder of

Colchester, and in 1585 high steward of Winchester. On
23d November 1586 he was returned member for Surrey,
and again on 29th October 1587.

From the first Walsingham, equally with Cecil, Lord

Burghley, was strongly hostile to Queen Mary of Scotland.

By constant watchfulness and the skilful use of spies he
succeeded in discovering the inmost secrets of her policy
and plans. He permitted the Babington conspiracy to

develop until letters passed between Babington and Mary
which, if they are to be accepted as genuine, proved that

the scheme for the assassination of Elizabeth had Mary s

full approval. Mary and her friends declared that Walsing
ham had counterfeited her ciphers ;

but that Babington
sent her letters informing her of the assassination scheme
is beyond denial. Mary s friends, without any proof but
her own asseveration, affirm that the letters never reached

her, and that Mary s letters in reply, the authenticity of

which Babington to the last never doubted, were forged
by the agents of Walsingham. The asseveration of Mary
is, however, robbed of all value by the fact that, in addition

to denying the authenticity of the letters, she denied all

knowledge of the Babington conspiracy ;
for Mendoza, the

Spanish ambassador, while the plot was in progress, wrote

to Philip II. that Mary had informed him she was fully

acquainted with it. The accusation against Walsingham,
that he was an accomplice in bringing Mary to the block

on false and forged evidence, cannot thereforebe entertained,

although there cannot be any doubt that he regarded her

execution as a happy deliverance from a position of great

political embarrassment. He was one of the commissioners
on her trial, and on Mary hinting that the incriminating
letters had been written by him, called God to witness

that he &quot; had done nothing unbecoming an honest man.&quot;

By becoming surety for the debts of Sir Philip Sidney,

Walsingham, on account of a flaw in the power of attorney
left by Sidney, found himself on Sidney s death un

expectedly involved in pecuniary ruin. But, although
one of the ablest and wisest of Elizabeth s councillors, his

honesty had frequently ruffled her self-esteem, and she

witnessed his embarrassments without deigning to lend him
the smallest help. He died at his house in Seething Lane,

London, 6th April 1590, in circumstances of so great

poverty that his friends buried him in St Paul s at night
to save the expense of a public funeral. Walsingham
was a Puritan in his religious principles, but was unable
to obtain for the Puritans the consideration from Elizabeth

he desired. He established in 1586 a divinity lectureship
at Oxford

;
he was a general patron of learning ;

and he

encouraged Sir R. Hakluyt and other navigators in their

voyages of discovery. By Spenser he is described as

&quot;The Great Maecenas of this age
As well to all that civil acts professe
As those that are inspired with martial

rage.&quot;

A large number of Walsingham s letters and state documents are in the library
of the British Museum and State Paper Office. An account of his embassies to

France with letters and despatches is contained in the Compleat Ambassador,
edited by Sir Dudley Digges, 1655

;
the Heads of a Conference between James VI.

and Sir Frances Walsingham, September 1853,&quot; is published in vol. i. of the lianna-
tt/ne Miscellany and his &quot; Journal from December 1570 to April 1583 &quot;

is published
in vol. vi. of the Camden Miscellany (1871). The Arcana Aitlica, or Waitingham s

Prudential Maxims for the Statesman and the Courtier, London, 1G55, said to have
been translated from the Spanish, was probably translated by another Walsingham
than Sir Francis. In Sir Robert Cotton s Cottvni Poslhuma is a short article en
titled &quot;Sir Francis Walsingham s Anatomizing of Honesty, Ambition, and
Fortitude.&quot;

WALTHAM, a city in Middlesex county, Massachusetts,
United States, like the other so-called cities and towns
of New England is in effect a township, containing several

bodies of urban population, together with rural districts.

It is situated about 9 miles west-north-west from Boston,

being in fact a suburb of that city, in a country of rounded
hills of glacial gravel. Besides the large village of

Waltham, there are comprised in the city five others, viz.,

Bleachery, Chemistry, New Church, Prospect ville, and
Robert s Crossing. These have absorbed nearly all the

population of the city, the rural inhabitants being com

paratively few in number. The population, by the State

census of 1885, was 14,609, about one-fourth being of

foreign birth. Waltham is known all over the world for

its machine-made watches, of which over 1-iOO are turned

out daily. It has also a cotton-mill, a bleachery, and
watch-tool manufactories.
The present area of Waltham was settled in 1630 by Puritans.

In 1783 the town was incorporated, and in 1884 it received a

city charter.

WALTHAM ABBEY, or WALTHAM HOLY CROSS, a

market-town of Essex, England, on the borders of Hertford

shire and Middlesex, is situated on the Lea, near the great
northern road, and on the Cambridge branch of the

Great Eastern Railway, 13 miles north of Liverpool Street

station, London. The town lies in a hollow, with streets

for the most part crooked and narrow, and although many
additions have lately been made it still retains much of

the characteristic appearance of an old country town. Of
the former magnificent abbey church the only portion of

importance now remaining is the nave, forming the present

parish church, the two easternmost bays of the nave being
converted into the chancel. It is a very fine specimen of
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Norman, and in the opinion of Mr Freeman forms part of the

original building of Harold, although others assign its date

to the time of Henry I. Only the western supports of the

ancient tower now remain. A tower corresponding with

the present size of the church was erected in 1556 and
restored in 1798. On the south side of the church is a

lady chapel of about the end of the reign of Edward II. or

beginning of that of Edward III., containing some good
decorated work. Bishop Hall became curate of Waltham
in 1612, and Thomas Fuller was curate from 1648 to

1658. At Waltham Cross on the great northern road,
about a mile west of Waltham, is the beautiful cross

erected (1291-94) by Edward I. at one of the resting-places
of the corpse of Queen Eleanor on its way to burial in

Westminster Abbey. It is of Caen stone and is supposed
to have been designed by Pietro Cavalini, a Roman sculptor.
It is hexagonal in plan, and consists of three stages, de

creasing towards the top, which is finished by a crocketed

spirelet and cross. The lower stage is divided into com

partments enclosing the arms of England, Castile and

Leon, and Ponthieu. It underwent restoration in 1833,
and a scheme for the same object was started in 1885.

The old Elizabeth market-house that formerly stood in

the market-square of Waltham was taken down in 1852.

The town is the seat of a county court for Epping division

of Essex, and possesses a court house erected in 1849. The

royal gunpowder factory is in the immediate vicinity; and
the town possesses gun-cotton and percussion-cap factories,

flour-mills, malt kilns, and breweries. Watercresses are

largely grown in the neighbourhood, and there are exten
sive market-gardens and nurseries, including Paul s famous
rose nursery. The area of the urban sanitary district of

Waltham Holy Cross, which is identical with the parish, of

Waltham Abbey and is in the civil county of Essex and

registration county of Middlesex, is 11,017 acres, the popu
lation being 5197 in 1871 and 5368 in 1881.
Waltham appears first in history as the hunting seat of the

Danish thane Tovi or Ton, the royal standard-bearer at whose

wedding feast Hardicanute died. The great forest on the edge of

which it was built was long known as the forest of Waltham, but
the only portion of it now remaining is called Epping forest. A
wonderful cross which had been found in Tovi s land at Montacute,
Somerset, was brought to Waltham, and Tovi built a church for

its reception, which was named the Church of the Holy Cross.
When the estate after being confiscated to the crown came into the

possession of Harold, he pulled down* Tovi s church and built a
new one of great magnificence, which was consecrated in 1060.
He also founded a great secular college, which, though usually
referred to as an abbey, did not, as is pointed out by Mr Freeman,
become a religious house till the reign of Henry II. Shortly before
the fatal battle of Hastings, Harold made a pilgrimage to Waltham,
bringing with him many gifts. His body, which was first buried
under a cairn at Hastings, was subsequently brought to Waltham
and buried in the place of honour by the high altar. The tomb
was destroyed about 1540. The site and property of the abbey were

given by Henry VIII. to Sir Anthony Denny, whose grandson, Sir
Edward Denny, was created by James I. baron of Waltham, and
by Charles I. earl of Norwich. The town obtained a grant of a
market from Henry III.

See &quot; Architecture and Early History of Waltham Abbey Church,&quot; by E. A.
Freeman, and other pnpers in vol. ii. of Transactions of the Essex Archxological
Society; Thomas Fuller s History of Waltham Abbey; Stubbs s Foundation of
Walt/Kim Abbey; and Freeman s Nonnan Conquest.

WALTHAMSTOW, a town of Essex, England, now

practically a suburb of London, is situated a short dis

tance east of the river Lea, on a branch of the Great
Eastern Railway, 6 miles north of Liverpool Street station.

The original village grouped round the church is of com
paratively small dimensions, but a large number of houses
and villas have been built along the high road, from
which diverge a number of streets and &quot;

ends.&quot; The
church of St Mary existed at a very early period, but the

present building, chiefly of brick, was erected in 1535 by
Sir George Monoux, lord mayor of London, and has under

gone frequent alteration and improvement. Besides other

old brasses it contains in the north aisle the effigies in

brass of Sir George Monoux and Anne his wife. Among
the other public buildings are the town hall, erected in

1876 at a cost of 4500, the literary institute, founded in

1882, and the working men s club and institute. There are

a number of educational institutions, including a school of

art connected with the science and art department of South

Kensington, the Monoux grammar school, the Forest school,
founded in 1834 in connexion with King s College, and
the home for orphan boys. The benevolent and charitable

institutions include the public dispensary (1873), the

Leyton and Walthamstow hospital home for children

(1877), Sir George Monoux s almshouses for thirteen

poor men (1527), the Collard almshouses for ten married

couples (1851), and the Squire almshouses for widows of

decayed tradesmen. In the vicinity are the reservoirs of

the East London Waterworks Company. On the banks of

the Lea there are flour-mills and an oil-mill. The popu
lation of the urban sanitary district (area 4374 acres) in

1871 was 10,692, and in 1881 it was 21,715.
In Domesday the name occurs as Welamestuu. In the reign of

Edward the Confessor it belonged to Waltheof, son of Siward, earl

of Northumberland, who married Judith, niece of the Conqueror,
who betrayed him to his death in 1075. The estate subsequently
passed to Guy de Beauchamp, earl of Warwick, and on the attainder
of Earl Thomas in 1396 reverted to the crown. Afterwards it came
into the possession of Edmund Beaufort, duke of Somerset; from
the Somersets it passed to Sir George Rodney, and subsequently it

came to the Maynard family. It is supposed to have been the

birthplace of George Gascoigne the poet (d. 1577). Sir William

Patten, commissioner of the navy, the friend of Pepys, had his seat

at Walthamstow, and was frequently visited there by Pepys.

WALTHER, BERNHARD (1430-1504), astronomer, was
born at Nuremberg in 1430. He was a man of large

means, which he devoted to scientific pursuits. When
REGIOMONTANUS (q.v.) settled at Nuremberg in 1471,
Walther built for their common use an observatory and
a printing office, from which numerous calendars and

ephemerides were issued, which became of great importance
for the voyages of discovery. At this, the first German
observatory, clocks driven by weights were first used in

astronomical observations in 1484. The observations, con

tinued until Walther s death in May 1504, were published
by Schoner in 1544, and by Snell in 1618, as an appendix
to his edition of Landgrave William s observations.

WALTHER VON DEE VOGELWEIDE
(c. 1170-

c. 1230), the most illustrious of the German minnesanger,
was born in Tyrol between 1165 and 1170. He belonged
to a noble family, but had no hereditary possessions. At
an early age he seems to have given evidence of an apti
tude for poetry, and his genius was developed under the

influence of the older poet Reinmar, whom he soon far

surpassed. His earliest patron was the young and
brilliant Duke Frederick of Austria, at whose court in

Vienna he spent several years. After Duke Frederick s

death Walther betook himself to King Philip, at whose
coronation in Mainz, on the 8th September 1198, he was

present. King Philip appreciated his genius, but nothing
is definitely known as to their relations to one another, or

as to the causes which brought their connexion to an end.

After a short stay at the court of Duke Leonhard of

Carinthia Walther went to Eisenach, where poets were

always welcomed by the landgrave Hermann. Here he
remained until 1211, when the landgrave, in deference to

the pope, joined some other princes in an attempt to secure

the crown for the prince afterwards known as Frederick

II. Walther, who disapproved of this policy, soon after

wards entered the service of the emperor Otho
; but, the

emperor having proved unfriendly towards him, he associ

ated himself with the cause of Frederick, who greatly

pleased him by granting him a small fief near Wiirzburg,

thereby gratifying a wish the poet had often expressed.
He might now have led a settled life, but he had so long
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been accustomed to go from court to court that it was

apparently hard for him to live without the excitement of

travel and adventure. In 1217 he was at the court of

Duke Leopold of Austria, after whose departure for the

Holy Land he appears to have been received first by
the duke s uncle, Henry of Medlik, then by Berthold of

Andechs, the patriarch of Aquileia. On the return of

Duke Leopold Walther again spent some time with him
;

but in 1220 he joined the retinue of the imperial vicar

Engelbert of Cologne and Frederick II. s son, Henry, to

whom he seems to have acted as tutor. In 1224 Walther

retired to Wiirzburg, where, although living in privacy,
he watched closely the course of public affairs. He may
have taken part in the crusade of 1228, but he certainly
did not reach Palestine. He died about 1230 at Wiirzburg,

where, under a tree in the Laurence garden of the new

minster, a stone was long pointed out as that which,

according to tradition, marked his grave. A new monu
ment to him was erected at Wiirzburg in 1843, and a

statue of him was unveiled at Innsbruck in 1877.
Walther von der Vogelweide was a poet not only of exquisite

sensibility, but of a frank, independent, and manly character.

He lived in a troubled age, when church and state were often in

deadly conflict. In this struggle, in which he took keen interest,

his sympathy was wholly with the imperial cause, and he did

much to influence opinion by the vigour with which he attacked

the extravagant pretensions of the papacy. While defending the

rights of secular rulers, he did not forget their duties, and many
of his verses considering the period to which they belong display
a remarkably clear and .generous conception of the principles of

humanity and freedom. In writing of love, the favourite subject
of the minnesanger, he had all the brightness, freshness, and gaiety
of the best of his contemporaries, and he excelled them in his deli

cate appreciation of the noblest womanly qualities. His love of

nature, especially in the season of spring, was an essential element
of his intellectual and emotional life, and gives an enduring charm
to the poems in which it is incidentally or indirectly expressed.
He was a master of all the forms of verse used in Middle High
German, and the perfection of his rhythm and diction, combined
with the depth and wide range of his ideas, secures for him an

enduring place in the front rank of the lyrical poets of his country.
A critical edition of his poems was issued by Liichmann in 1827, and there

have been later editions by Wackernagel, Rieger, and Pfeiffer. There are

renderings into modern German by Simrock, Kocli, and Weiske. An admirable

biography of the poet was written by Uliland (1822). Biographical and critical

studies have also been written by Reuss, Rieger, Menzel, and Bose.

WALTON, or WALTON-LE-DALE, a township of Lanca

shire, is situated on the south bank of the Kibble, l

miles south-east of Preston. The township includes the

town of Walton-le-Dale, the villages of Bumber Bridge
and Higher Walton, and several hamlets. The Kibble is

crossed by a stone bridge of three arches erected in 1782,

connecting Walton-le-L&amp;gt;ale with Preston. The church of

St Leonard, situated on an eminence to the east of the

town, was originally erected in the llth century. The
earliest portions of the present building are the chancel

and tower, in the Perpendicular style, the nave having
been rebuilt in 1798, while the transepts were erected in

1816. The nave was re-pewed in 1855 and the chancel

restored in 1864. There are a number of interesting old

brasses and monuments. A working men s institute was
built in 1881. Cotton-spinning is carried on, and there

are market-gardens in the vicinity. The population of

the urban sanitary district (area 4683 acres) was 8187 in

1871 and 9286 in 1881.
Walton occupies the site of a Roman station, probably that of

Coccium. The manor was granted by Henry de Lacy about 1130
to Robert Banastre. It afterwards passed by marriage to the

Langtons, and about 1592 to the Hoghtons of Hoghton. Walton
was the principal scene of the great battle of Preston, fought on
the 17th August 1648 between Cromwell and the duke of Hamilton.
In 1701 the duke of Norfolk, the earl of Derwentwater, and other
Jacobites incorporated the town by the style of the &quot;mayor and

corporation of the ancient borough of Walton.&quot; In 1715 the pass
age of the Ribble was bravely defended against the Jacobites by
Parson Woods and his parishioners.

WALTON, or WALTON-ON-THE-HILL, a township of

Lancashire, England, now practically a suburb of Liver

pool, 3 miles north-east of the central station. It con

sists largely of villas and the better class residences,

but a considerable portion of the Parish Church district is

occupied by labourers and artisans. The parish church,
dedicated to St Mary, was originally founded in 1326,
but has all been rebuilt within recent times, the nave in

1742, the chancel in 1810, and the embattled western

tower in 1831-32. There are also situated within the

township the West Derby union workhouse, erected in

1868 at a cost of 10,000; the borough prison, 1855,
1 80,000 (which, however, is by a special Act of Parlia

ment included within the borough of Liverpool) ;
and the

county police station, 1885, &quot;8000. One of the attrac

tions of Walton is Stanley Park, 100 acres in extent,

opened in 1870 at a cost of 200,000. In the neigh
bourhood are also the Liverpool parochial cemetery, the

Anfield Park cemetery, and the Kirkdale cemetery. The

population of the urban sanitary district (area 1907 acres)

in 1871 was 6449, and in 1881 it was 18,536.
The parish of Walton originally included Liverpool, which was

separated from the mother church in 1699. At Domesday it was
held by a Saxon named Winestan, and subsequently it was for

some centuries in the possession of a family who took from it their

name. The earl of Sefton is now lord of the manor.

WALTON, BRIAN (1600-1661), bishop of Chester,

and editor of the great London Polyglott Bible, was born

at Seymour, in the district of Cleveland, Yorkshire, in 1600.

He went to Cambridge as a sizar of Magdalene College in

1616, migrated to Peterhouse in 1618, was bachelor in 1619,
and master of arts in 1 623. After holding a school master

ship and two curacies he was in 1626 made rector of St

Martin s Orgar in London (1626), where he took a leading

part in the contest between the London clergy and the

citizens about the city tithes, and compiled a treatise on

the subject, which is printed in Brewster s Collectanea,

1752. His conduct in this matter displayed his ability,

but his zeal for the exaction of ecclesiastical dues was

remembered to his hurt in 1641 in the articles brought

against him in parliament, which appear to have led to the

sequestration of his very considerable preferments.
1 He

was also charged with Popish practices, but on frivolous

grounds, and with aspersing the members of parliament
for the city. Up to this time he was perhaps more an

active ecclesiastic than an eager student. In 1642 he was

ordered into custody as a delinquent ;
thereafter he took

refuge at Oxford, and ultimately returned to London to

the house of Dr Fuller, dean of Ely, whose daughter Jane

was his second wife. In this retirement he planned and

executed his great work, a Polyglott Bible which should

be completer, cheaper, and provided with a better critical

apparatus than any previous work of the kind (see POLY

GLOTT). The proposals for the Polyglott appeared in 1652,
and the book itself came out in six great folios in 1657,

having been printing for five years. England had at this

time a band of Biblical and Oriental scholars of unusual

distinction, and Walton could reckon among his active

helpers Usher, Lightfoot, and Pococke, Castle, Wheelock,
and Patrick Young, Hyde, Thomas Greaves, and others of

less note. The great undertaking was supported by liberal

subscriptions, and Walton s political opinions did not de

prive him of the help of the Commonwealth
;
the paper

used was freed from duty, and the interest of Cromwell in

the work was acknowledged in the original preface, part
of which was afterwards cancelled to make way for more

loyal expressions towards that restored monarchy under

which Oriental studies in England immediately began to

languish. To AValton himself, however, the Reformation

1 He was from January 1635-36 rector of Sandon, in Essex, where

his first wife, Anne Claxton, is buried. He appears to have also been

a prebendary of St Paul s, and for a very short time he had held the

rectory of St Giles in the Fields.
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brought no disappointment. He was consecrated bishop
of Chester in December 1660. In the following spring
he was one of the commissioners at the Savoy Conference,
but took little part in the business. In the autumn of

1661 he paid a short visit to his diocese, and returning to

London he fell sick and died on 29th November.
However much Walton was indebted to his helpers, the Polyglott

Bible is a great monument of industry and of capacity for directing
a vast undertaking, and the Prolegomena (separately reprinted by
Dathe, 1777, and Wrangharn, 1825) show judgment as well as learn

ing. The same qualities appear in Walton s Considerator Considered

(1659), a reply to Dr John Owen s Considerations, who thought
that the accumulation of material for the revision of the received

text tended to atheism. Among Walton s works must also be
mentioned an Introductio ad Lectionem Linguarum Orientalium

(1654, 2d ed. 1655), meant to prepare the way for the Polyglott.
See Henry J. Todd, Memoirs of the Life and Writings of Walton, London, 1821,

in 2 vols., of which the second contains a reprint of Walton s answer to Owen.

WALTON, IZAAK (1593-1683), author of The Compkat
Angler, hooked a much bigger fish than he angled for

when he offered his quaint treatise to the public. There
is hardly a name in our literature, even of the first rank,
whose immortality is more secure, or whose personality is

the subject of a more devoted cult. Not only is he the

sacer vates of a considerable sect in the religion of recrea

tion, but multitudes who have never put a worm on a

hook even on a fly-hook have been caught and securely
held by his picture of the delights of the gentle craft and
his easy leisurely transcript of his own simple, peaceable,

lovable, and amusing character.

A succession of devotees have supplemented by patient

inquiry what he tells us of himself. He was born at

Stafford in August 1593; the register of his baptism gives
his father s name as Jervis, and nothing more is known
of his parentage. He settled in London as a shopkeeper,
and at first had one of the small shops, seven and a half

feet by five, in the upper story of Gresham s Royal Burse
or Exchange in Cornhill. In 1624 he had a shop in Fleet

Street opposite the Temple, and was described as a linen-

draper. In 1632 he bought a lease of a house and shop
in Chancery Lane, and was described as a

&quot;sempster&quot; or

milliner. 1 His first wife, married in December 1626, was
Rachel Floud, a great-great-niece of Archbishop Cranmer. 2

She died in 1640. He married again soon after, his

second wife being also of distinguished clerical connexion,
Anne Ken the pastoral &quot;Kenna&quot; of The Angler s Wish

sister of Thomas Ken, afterwards bishop of Bath and
Wells. When the civil war broke out, he retired from
business. He had bought some land near his birthplace,

Stafford, and he went to live there, but, according to

Wood, spent most of his time &quot; in the families of the
eminent clergymen of England, of whom he was much
beloved.&quot; His second wife died in 1662, and was buried
in Worcester cathedral church, where there is a monument
to her memory. One of his daughters married Dr
Hawkins, a prebendary of Winchester, in whose house he
died in December 1683, at the age of ninety. The last

forty years of his long life seem to have been spent in

ideal leisure and occupation, the old man travelling here

and there, visiting his &quot; eminent clergymen
&quot; and other

brethren of the angle, compiling the biographies of con

genial spirits, and collecting here a little and there a little

for the enlargement of his famous treatise.

The first edition of The Compleat Angler was published in 1653,
but the peaceful angler continued to add to its completeness in
his leisurely way for a quarter of a century. There was a second
edition in 1656, a third in 1661 (identical with that of 1664), a

fourth in 1668, and a fifth in 1676. In this last edition the
thirteen chapters of the original have grown to twenty-one, and a
second part was added by his loving friend and brother angler
Charles Cotton, who took up &quot;Venator&quot; where Walton had left him
and completed his instruction in fly-fishing and the making of flies.

1 There was more millinery in men s clothes iu those days ;
hence

his location near the fashionable Temple.
2 See Notes and Queries, Nov. 15, 1873.

Walton did not profess to be an expert with the fly ;
the fly-fishing

in his first edition was contributed by Mr Thomas Barker, a retired

cook and humorist, who produced a treatise of his own in 1659
;

but in the use of the live worm, the grasshopper, and the frog
&quot;Piscator&quot; himself could speak as a master. The famous passage
about the frog often misquoted about the worm &quot;

use him as

though you loved him, that is, harm him as little as you may
possibly, that he may live the longer

&quot;

appears in the original
edition. The additions made as the work grew were not merely to

the didactic part ; happy quotations, new turns of phrase, songs,

poems, and anecdotes were introduced as if the leisurely author,
who wrote it as a recreation, had kept it constantly in his mind and
talked it over point by point with his numerous brethren. There
were originally only two interlocutors in the opening scene,

&quot;

Pisca

tor&quot; and &quot;Viator&quot;; but in the second edition, as if in answer to

an objection that
&quot;

Piscator&quot; had it too much in his own way in

praise of angling, he introduced the falconer,
&quot;

Auceps,&quot; changed
&quot;Viator&quot; into &quot;Venator,&quot; and made the new companions each
dilate on the joys of his favourite sport.

Although The Compleat Angler was not Walton s first literary

work, his leisurely labours as a biographer seem to have grown out
of his devotion to angling. It was probably as an angler that he
made the acquaintance of Sir Henry Wotton, but it is clear that

Walton, whatever his education and breeding may have been,
must have had more than a love of fishing and a humorous temper
to recommend him to the friendship of the accomplished ambas
sador. At any rate, Wotton, \vho had intended to write the life

of John Donne, left the task to Walton, who had lamented his

pastor s death in an Elegy in 1633, and now completed and pub
lished the life, much to the satisfaction of the most learned critics,
in 1640. Sir Henry Wotton dying in 1639, Walton undertook his

life also; it was finished in 1642, and published in 1651. His
life of Hooker was published in 1662, George Herbert in 1670, and

Bishop Sanderson in 1678. All these subjects were endeared to

the biographer by a certain gentleness of disposition and cheerful

piety; three of them at least, Donne, Wotton, and Herbert, were

anglers. Their lives were evidently written with loving pains, in

the same leisurely fashion as his Angler, and like it are of value less

as exact knowledge than as harmonious and complete pictures of

character. Walton also rendered affectionate service to the memory
of his friends Sir John Skeffington and John Chalkhill, editing
with prefatory notices Skeffington s Hero of Lorenzo in 1652, and
Chalkhill s 3 Tlicalma and Clearchus a few months before his own
death in 1683. Two political letters, published in 1680, under the

title Love and Truth, though conciliatory enough in temper to be
Walton s, are ascribed to him on somewhat doubtful authority (see
Zouch s Lives, vol. ii. p. 387, ed. 1817).
There are biographies of Walton himself by Sir John Hawkins (prefixed to an

edition of the Angler, 17(50), Dr Zouch (appended to an edition of the Lives, 179(i),

and Sir Han-is Nicolas (prefixed to an edition of the Angler, 1S3C). There are
notices also, with addiiional scraps of fact, annexed to two great American
editions, Bethune s (1847, particularly splendid) and Dowling s (1857). A fac

simile of the original edition of the Angler was issued by Bagster in 1810, another

by Elliot Stock in 1876. (W. M.)

WAN-CHOW-FU, a prefectural city in the Chinese

province of Chc-keang, and one of the ports opened by

treaty to foreign trade, is situated (28 1 N. lat. and

120 31 E. long.) on the south bank of the river Gow,
about 20 miles from the sea. The site is said to have

been chosen by Kwo P oh (276-324 A.D.), a celebrated

antiquary who recognized in the adjacent mountain

peaks a correspondence with the stars in the constellation

of the Great Bear, from which circumstance the town was

first known as the Tow, or Great Bear, city. Subsequently,

however, the appearance in its vicinity of a white deer

carrying a flower in its mouth was deemed to be so favour

able an omen as to more than justify the change of its name
to Luh, or Deer, city. Its present name, which signifies

the &quot; mild district,&quot; and which is correctly descriptive of

the climate, though not of the inhabitants, was given to it

during the last dynasty (1368-1644). The walls, which

were built in the 10th century, are about 6 miles in

circumference, 35 feet in height, and 12 feet broad at the

top. The gates, seven in number, were put up in 1598.

Wan-chow is about 1563 miles by road from 1 eking and

GOO from Hankow. The country in the neighbourhood of

the town is hilly and pretty, while opposite the north-west

3 The existence of Chalkhill was called in question by S. W. Singer
in 1820, and the pastoral supposed to be Walton s own. There can be

little doubt that the poet is the same person whose tomb is in Win
chester cathedral, and that Walton was simply mistaken in describing

him as &quot;an acquaintant and friend of Edmund Spenser.&quot;
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gate
&quot;

Conquest Island&quot; forms a picturesque object. The
island is, however, more beautiful than healthy. The port,

which was opened to foreign trade in 1876, has not justi

fied the great expectations which were formed of its prob
able success as a commercial centre.

In 1886 the imports (excluding treasure) were valued at 118,710,
and the exports at 25,751; 44 vessels entered, of which one only
was British, and 45 cleared. A noticeable feature in the year s

return is the falling off in the quantity of opium imported, only
25 piculs, 62 per cent, less than the average of the previous three

years. The principal item of import is cotton goods, which showed
an increase of 12 per cent, over the same average. Kerosene oil,

matches, window-glass, sugar, dates, and old iron are among the

chief goods imported ;
while among the exports kittysols or

umbrellas, timber, oranges, and tea figure prominently.

WANDERING JEW. See JEW, WANDERING.

WANSTEAD, a village of Essex, England, now really

a London suburb, is situated on a branch of the Great

Eastern Railway (Snaresbrook station), 8 miles by rail

north-east of Liverpool Street station. It possesses the

usual characteristics of the better-class eastern suburbs of

London. Wanstead Park, 184 acres in extent, was opened
in 1882. A feature of Wanstead is Eagle Pond or Lake,
10 acres in extent. At Lake House Hood wrote Tylney
Hall. The population of the urban sanitary district (area
about 1072 acres) is estimated to have been 4311 in 1871;
in 1881 it was 5362.

Wanstead is supposed to have been a Roman station. It belonged
to the monks of St Peter s, Westminster, and afterwards to the

bishop of London, of whom it was held at Domesday by Ralph
Fitz Brien. In the reign of Henry VIII. it came into the posses
sion of the crown, and in 1549 it was bestowed by Edward VI. on.

Lord Rich, whose son sold it iu 1577 to Robert, earl of Leicester.

The original manor house was rebuilt by Lord Chancellor Rich,
who was here visited by Queen Elizabeth in 1561, and for her enter

tainment Sir Philip Sidney wrote a dramatic interlude which was

played before the queen at Wanstead garden, and is printed at the
end of the Arcadia. Sir Richard Child, afterwards earl of Tylney,
built the splendid mansion of Wanstead House in 1715 (demolished
in 1822), in which the prince of Conde and others of the Bourbon

family resided during the reign of the first Napoleon.

WAR
WHATEVER

definition of the word
&quot;army&quot; (see

ARMY) be adopted, the fact that it is a body of

men organized for the effective employment of arms is

the essence of it. Hence the nature of the most effective

organization and employment of armies in active warfare

at any given period has always turned upon the nature of

Ddern the arms in use at the time. The laboratory and work-

anges in shops of science in recent years have in fact produced and
3 art of

force(} on a change in the nature of fighting, of a kind

which it is safe to say never entered the mind of any one

of the inventors whose skill made it necessary. And yet
the change is of such a kind that, though due to the

development of very material things, as, for instance, the

greater rapidity of fire, the greater range of weapons, and
the like, it is much more remarkable in its effect on the

spirit of armies and the nature of fighting discipline than
in almost any other aspect.

i army an In all periods of war, under all conditions of arms, the

janism, moral forces which affect armies have been the great

determining factors of victory and defeat. From a date

much earlier than the day when Ciesar, defeated at Dyr-
rachium, gained the empire of the world by so acting as

to restore the morale of his army before the great contest

at Pharsalia, it has been on this nice feeling of the moral

pulse of armies that the skill of great commanders has

chiefly depended. In that respect there is nothing new
in the modern conditions of war. But the sequence by
which the development of arms has changed the moral

pivot of military power in our own times is so remarkable

that it deserves to receive a somewhat careful historical

statement at the outset of this article. Unless it is under

stood the lessons of modern fighting cannot be learnt
;

for

there has not yet occurred a modern war in which the

principles of modern fighting, as they are now universally
understood among the most thoughtful soldiers of all

nations, have been deliberately applied to action, after

those principles have been realized and worked out in

practice during peace time. And yet it is among the first

of these principles that for success in our days careful

peace practice, adapted to the actual conditions of fighting,
must precede the entry on a campaign. When letters

from the seat of war in 1866 brought home to Europe
the effect which the breech-loader was producing in deter

mining the contest, the first impression was that of simple
consternation. It was supposed that Prussia, by the

possession of that weapon alone, had made herself mistress

of Europe. Gradually it came to be known that the secret

of Prussian power lay, not in her breech-loader alone,
but at least as much in her perfect organization. In

1870 her scarcely less startling successes tended for a

time to produce an effect almost as blinding upon the

eyes of those who watched them. There was a dis

position to assume that whatever had been done in the

war by the Prussians was, by the deliberate choice and
determination of the best and most successful soldiers in

Europe, shown to be the best thing that could be done under
the circumstances. The exhaustive statement of facts

contained in the Prussian official narrative and in the regi
mental histories, and the evidence of eye-witnesses innumer

able, have, however, gradually made it evident that, valuable

as the experiences of the 1870 campaign unquestionably
are for soldiers of all nations, the Prussian successes were

certainly not due to the carrying out of what are now

regarded by the best Prussian officers themselves as the

principles of action which ought to determine practice in

future wars. But during the course of the war itself the

Prussian army, prepared by the soundest peace training
to adapt itself to whatever conditions it met with, was

continually and progressively modifying its practice under
the experience of conditions which it had been impossible

fully to anticipate.
It is upon the surface of the facts that the extreme loss

of life suddenly occasioned at particular points by the

effectiveness of the fire of the new weapons, both of artillery
and infantry, compelled the gradual abandonment of close

formations of men, massed together in dense columns or

even in closed lines, and the gradual adoption of what are

known as &quot;skirmishing&quot; or open order formations. In

other words, when the French fire fell upon the solid

columns of the advancing Prussians, the column in

stinctively scattered. The officers and non-commissioned

officers were often lost in very large proportion, and during
the actual course of the fighting, without any preconceived
idea on the subject, a method of attack was adopted which

proceeded by successive swarms of dispersed men taking

advantage of such shelter as the ground permitted. The
noise of the rapid breech-loader, and the crash of an artil

lery able to fire much more frequently than in former

campaigns, and, moreover, accumulated in much greater
masses than had ever been the case before, made words

of command inaudible at a distance. Hence it came to

pass that small parties of men, once launched into an

infantry fight, were virtually beyond all control on the part
of superior officers. All that these could do to influence
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the action was to determine the direction and object of the

first attack of each fraction, and then to furnish it with

fresh supports at the proper moment, sending them forward

in such a way as to cause their blows to be delivered in

the most telling direction.

Here then was the great change which had come about,

produced, as has been said, by the efficiency of the new

weapons, but rendered possible by those changes in the

characteristics of the men of whom armies are composed,
which had arisen from altogether different circumstances,
such as the high educational standard of the Prussian

nation, and the introduction into the ranks of highly culti

vated classes. The army, at all events in battle, was and
could be no longer a mere mechanical weapon in the hands
of its commander. If this latter could not infuse into it a

spirit of hearty willing co-operation and intelligent subor

dination, chaos and chaos only must ensue. For the very
essence of the old forms of fighting in battle, as they had
been inherited from the time of Frederick the Great, and,

though modified by Napoleon, had yet in this respect re

mained the same, was that battle movements were led up
to and prepared for by an elaborate system of drill, so ar

ranged that by the issue of predetermined words of com
mand the officer leading at least a division of an army could

decide precisely the formation it was to assume and the

movements it was to make in battle. Now, though no
doubt many of the preliminary movements could still be

accomplished in accordance with the old drill, yet, for at

least the very mile and a half over which the issue had

actually to be fought out, drill had vanished, as far at all

events as the infantry were concerned. All effective move
ments and co-operation depended on perfect organization,
and on a training which made every officer and every man
know almost instinctively what to do and what decisions

to form as each emergency arose. The Germans had in the

largest sense perfected their organization, not merely in its

form, itself a matter of no small importance, but in its pre

paredness for battle action. This had been done chiefly

by keeping and training together much larger units of

command than had ever been organically worked together
before. By &quot;organic working&quot; we specifically mean such

work as leads each man to know by long habit what the

part assigned to him is, and how to contribute his share in

bringing about the result desired by his general. In the

article ARMY will be found an exhaustive statement of the

successive forms which army organization has assumed at

different periods of history. With regard to these forms,

representing as they do the condition of an army in a state

of rest, suffice it to say that the ancient proverb about
new wine and old bottles applies perfectly. It would
not have been possible for the Germans to have secured a

complete correspondence of working, a unity amid great

diversity, without having devised a form of organization
which assigned to every man an adequate share of work and
of responsibility, by bringing a limited number of men at

each step under the authority of one, those so placed in

authority being themselves at the next stage, in limited

number, also under one man s authority. But the very idea

of organization implies more than this mere perfection of

form. It implies also, as animating the whole body, a

spirit developed by careful training, a mutual reliance on
the certainty of the adherence of all to known principles
of action.

Subordi- The essential change, then, which appears to have come
ation of over modern war may be stated thus. Under the condi

tions of the past, the general in command of an army relied

upon its perfection in drill and in formal manoeuvres for

enabling him to direct it with success against the weak

points of an adversary. Now he must depend instead

upon the perfection of its organization and of a training

adapted to make each man ready when required to apply
sound principles in every emergency, and, above all, as

soon as possible voluntarily to place himself under authority

again so as to secure unity of action. To summarize this

statement in a single sentence, and employing the word

organization in the larger sense explained above, the change
consists in the substitution of organization for drill as a

means of battle-action. In other words, a living organism
must take the place of a mechanical instrument.

It will be seen at once that the perfection aimed at,

involving as it does not merely a mechanical learning, by
rote and drill-sergeant, of required changes of position, is

of a much higher order both for the individual man and
for the whole body than was the case under the old con

ditions. Oh the other hand, it is not possible that -the

practical performance should so nearly approach the ideal

as happened formerly. Hence, great as was the excellence

of the Prussian army in 1870 as a whole, yet the more

thoroughly that campaign is studied the more manifest

will be the mistakes in point of details committed by
subordinate actors. It is in the nature of things im

possible that this should ever be otherwise under the con

ditions of war which are now established. When the choice

of action in detail is left to so many hands the possibilities
of error are multiplied indefinitely.

It is clear from what has been said that a change
of the most complete character has corne over the very

principle by which armies are held together. It is by
no means surprising, therefore, that a few soldiers should

have arrived at the conclusion that, because of the import
ance of this change, all past experience of fighting has

ceased to be of any importance to him who would under
stand the principles of war as they exist to-day. On the

other hand, others of far higher authority have declared

it to be certain that change has only affected that branch

of the art of war which is called tactics, and that the

other branch, or strategy, is in no way affected. We are

not able to subscribe absolutely to either of these state

ments. But before stating our views it will be convenient

to define the terms employed. By strategy we under
stand

&quot;

the art of rightly directing the masses of troops
towards the object of the campaign.&quot; Of modern tactics

no better definition perhaps has ever been given than that

of Sir Edward Hamley. After defining the limits of

either subject thus &quot; the theatre of war is the province
of strategy, the field of battle is the province of tactics,&quot;

1

he describes the manoeuvres of a modern battle-field as
&quot; the quick orderly change of highly trained and flexible

masses of men from one kind of formation to another, or

their transference from point to point of a battle-field for

purposes which become suddenly feasible in the changing
course of action.&quot;

It is necessary, in discussing the application of past

experience to modern war, to make intelligible the dis

tinction between these two fields of experience, because

undoubtedly the changes wrought by time affect the two

great parts of the art of war in very different ways and in

a very different degree. But in fact there are many parts
of the study of tactics which are not strictly included within

its province when that is limited to the field of battle.

The distinction between the two provinces having been

understood as a general idea, it will be seen at once how
it has happened that in the varied incidents of warfare it

has become necessary to apply the terms &quot;

tactics
&quot; and

&quot;strategy

&quot;

toother matters. For no army can determine

for itself or know beforehand absolutely what will be a

field or a day of battle. Hence it is necessary throughout
almost the entire course of a campaign to take those pre
cautions and to take into account those considerations

1
Operations of War, 4th ed.

, pt. iii. ch. i.
; pt. vi. ch. i.
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which apply properly to the period of actual combat.

ThuSj though an enemy may in fact be many marches dis

tant, it is necessary to provide against his possible attack,

by having some troops always on the alert whilst others

are inarching with all the ease and security which the pro
tection of these procures for them. It is necessary also in

a similar manner to have protection for the repose of an

army, and to detail troops for this purpose. All the

questions, then, which concern the fixing of
&quot;

advanced

guards&quot; and &quot;rear guards,&quot;
which protect the front and

rear of an advancing army, and the
&quot;

outposts,&quot; which

protect an army at rest, are usually included in the study
of tactics, though in many instances they may have nothing
to do with a battle-field. But again, though the campaign

the large field of war which concerns the marches and
movements of armies striving against one another to obtain

positions of vantage for the actual combat is the province
of strategy, yet it may well happen that on the actual

battle-field it is necessary to take account, not only of those

circumstances which will help to secure victory in the

fight, but of the effect which victory or defeat will have

upon the campaign. All these considerations we necessarily

regard as
&quot;

strategical,&quot; even though they occupy our minds
on a battle-field.

The art For it must be emphatically asserted that there does
of war as no^ exis t

}
never has existed, and never, except by pedants,

of whom the most careful students of war are more im

patient than other soldiers, has there ever been supposed
to exist, an

&quot;

art of war
&quot;

which was something other than
the methodic study of military history. Those who have
most assisted in making the study sufficiently methodic to

enable it to be of practical profit in their own profession
to soldiers for future use, or to historical students in

watching the play of mind between great commanders, have
been invariably the most emphatic in denouncing all

attempts to formulate a systematic series of
&quot;

rules of

war.&quot; Among generals, Mack, the unfortunate Austrian
who surrendered at Ulm to Napoleon, and in our own
time Count Palikao, who had made himself the laughing
stock of the English staff during the advance on Peking,
and who was afterwards responsible for bringing about the

catastrophe of Sedan, have been the great sticklers for

the &quot;rules of war.&quot; At least once Count Palikao, in

China, came without his sword to look on at the success

of operations which lie had denounced as
&quot;

contrary to

every maxim of war.&quot; On the other hand, Sir Edward

Hamley, who has done more than any other Englishman
to make known to English officers the value of a methodical
treatment of the study of campaigns, has most vigorously
denounced such talk as this.

&quot;Nothing is more common,&quot; he writes &quot;than to find in writings
on military matters reference to the rules of war, and assertions
such as that some general violated every principle of war, or
that some other general owed his success to knowing when to

dispense with the rules of war. It would be difficult to say what
these rules are, or in what code they are embodied

;
and an

inquirer, who is somewhat puzzled, perhaps, to understand how
the highest proficiency can be displayed in a science by defiance of
its principles, had better resolve to base his own conclusions upon
fact and reason alone, when he will probably discover that such
criticisms have only very vague ideas for their foundation.&quot;

Jomini, a very eminent authority in his day, though not
a little disposed to somewhat exact definition, and perhaps
sometimes to over-pedantic statement, has with very little

difference expressed the same view. Clausewitz, probably
the most profound of all military students, has even more

emphatically declared that the theory of the art of war is

valuable, just in so far as it assists to guide a man through
the vast labyrinth of military experience, and to prepare
his mind to be ready to act for itself under the emergencies
of actual war; but, he adds, &quot;it must renounce all preten
sion to accompany him on to the field of battle.&quot; Both he

and Jomini agree in asserting that it must have become
with him an instinct, almost absorbed into his blood, to be
of any value to him. &quot; The wise teacher,&quot; says Clausewitz,
&quot;

restricts himself to the work of directing and assisting
the mental development of his pupil, and does not try to

keep him in leading-strings throughout his career.&quot; Thus
from all countries those who have come to be accepted as

authorities on the study of war, the very men who, if any,

ought to be tempted to magnify their office, have cried

aloud against the abuse of such study. It is not from

them, but from non-military writers like Macaulay, that

the notion of some formal code of the rules of war has
been derived. Macaulay s expression about Peterborough
winning battles by violating the rules of war cannot

be characterized otherwise than as worthless rhetoric,

not only unsupported, but absolutely contradicted by fact.

So thoroughly reasoned and so entirely worked out on a

principle were Peterborough s campaigns that they have
in our own day served to guide one of the most brilliant

of English soldiers in the conduct of one of his most
successful wars. The campaigns by which Colonel Gordon
saved China were largely assisted in their conception by
his careful study of Peterborough s generalship in Spain.
On the other hand, it is not from writers on war, but

from the greatest generals, that the most emphatic state

ments have come as to the paramount importance to a

soldier of the careful study of past campaigns. The class

ical instance of the most authoritative dictum on this sub

ject is surrounded by circumstances of dramatic interest.

Napoleon in 1813, sitting after dinner surrounded by his

marshals, between the first and the second battle of Dres

den, was drawn to speak on this subject by Marmont, the

one who, in Napoleon s own judgment and that of others,

had himself the most complete knowledge of Avar as an art.

Marmont, observing how difficult it was, during the con

tinued strain of war itself, to improve in its practice,

maintaining that rather in peace than in war could war
be best studied, said to Napoleon that he thought that

Napoleon s own first campaign in Italy was the most
brilliant in its conception of any that he had ever fought;
so that sixteen years of high command had hardly made
his knowledge of war as an art more perfect. Napoleon
at once admitted the truth of this, and in reply said,

&quot; Yes:
Turenne was the only one of us all who constantly improved
in the management of his campaigns as he advanced
in

years.&quot;
This reply is especially remarkable, because

Napoleon was not only the greatest captain of his own age,
but he was by far the most careful student that the world
has known of the great generals of all ages. It is an

unanswerable assertion that only by study of the past

experience of war has any great soldier ever prepared him
self for commanding armies.

It must, however, be always a question how far the

circumstances of our own time have .so changed as to limit

the period within which it is worth while to devote very
careful study to the wars of the past. On the one hand, the

greater number of officers in any army will never find time

exhaustively to study all the great campaigns which would
be of value if they had really so known them as to acquire
the experience, as far as may be, of the various actors in

them, and it is therefore of special importance that the

most modern experiences at least should be completely
known to them. On the other hand, even after all the

campaigns which have taken place since breech-loaders and

rifle-guns have become the determining factors of battles

have been carefully studied, it can hardly be claimed for

them that they present a picture approximately complete of

all the possibilities of modern war. To any one who tells

us that nothing applicable to the wars of the future is now
to be learnt from the campaigns of Napoleon, or even from

XXIV. 44
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the events of the Peninsular War, we are prepared to reply

by adducing, either from almost any one of Napoleon s

most important campaigns or from the Peninsula, specific

lessons, for the most part experiences of human nature,

and illustrations of the mistakes which men are liable to

make, which have in no wise been diminished in value by
the changes which have come over the face of war.

As an instance in point, reference may here be made to

a recently published study of the campaign of Fredericks-

burg during the civil war in America. It deals in a

sound and useful manner with both strategy and tactics,

and yet it is based entirely on conclusions drawn from

a period of war prior to the introduction of the breech

loader. We are disposed to put it forward as a very

powerful illustration of the kind of lessons which a careful

student may draw from one condition of tactics and apply
to another. What is most interesting in the work is

perhaps the way in which those lessons are made to apply
with exceptional force to the peculiar and special condi

tions involved in breech-loader fighting. It seems impos
sible for any one who has appreciated its excellence not

to perceive that in a similar manner, with the like wise

appreciation of those things which are permanent and those

things which change, sound deductions may be drawn from

even the tactical experiences of the Napoleonic era. Nay,
the statement of the most brilliant and successful general
in the British army of to-day appears to be indisputable,
that a perusal of the words of even Caesar himself will

suggest to any thoughtful soldier, who knows something
also of modern war, reflexions that he may afterwards

recall with advantage as applicable to modern campaigns.

ianges in That tactics have been first and most directly affected

by the changes which have recently taken place in the

J conditions of modern war it is impossible to doubt. The
&quot;

nature of tactics has been always of a kind more tending
to admit of rapid change, and more frequently suggesting to

a commander of originality new developments. Napoleon
indeed declared that tactics should be changed every ten

years. Strategy has always, on the other hand, been as

sumed to possess a more permanent character. All im

portant changes in armament immediately affect tactics.

No one now disputes the general character of the tactical

changes which have been produced by the introduction of

the breech-loader and the development of artillery. In

deed, when we come to describe the broad features of

modern tactics, we shall be dealing with matters as to

which, except as to a few specific points, it may be said

that practically the military world of Europe is agreed ;

but we confess that we are not prepared to accept the

assumption that tactics only have been changed, and that

he who would be ready for future war on the grand scale

must not also look for some change in the general char

acter of strategy.
Sir E. Hamley, in his Operations of War, has graphically

described how it was that armies lived in the days of

Edward III.
;
how they depended absolutely upon the food

and supplies which they found in the country through
which they moved

;
and how, when they had exhausted

that country, and were opposed by an enemy holding a

strong position, which they could not venture to assail, they
were obliged to fall back simply because they had no

arrangements for obtaining supplies regularly from their

own land. Now the great strategic movements of armies

have depended always upon this question of food and of

warlike supplies in the first instance. It will therefore be
evident at once that the character of strategy changed
from the moment when a system was devised by which

along a regular chain of posts, or &quot;

line of communications,&quot;

an army received its supplies of food, warlike implements,
and reinforcements, from either its own country or some

other source which came to be known as its
&quot; base of

supply.&quot;
It began to be the object of generals to manoeuvre

in such a way as to interfere with the lines by which their

opponents were receiving their supplies and to protect their

own. In many respects, no doubt, even the Roman armies

in the time of Hannibal acted on strategical principles
that are applicable in our own time. Yet the change in

the conditions under which armies began to live in the field

was so great from the moment when, in order to facilitate

and hasten their movements, they began to be thus supplied
from a particular

&quot;

base,&quot;
and along these &quot;lines of com

munication,&quot; that the art of handling them in campaigns
changed almost as completely as tactics ever changed.
New combinations became possible. Skill was turned into

a new direction. In other words, strategy, like tactics,

changes when its implements or weapons change. If now
it be asked whether since the days of Napoleon and

Wellington the implements of strategy have not changed
almost as completely as those of tactics, it must be answered
that the change has been even more complete.

Since 1815 the face of Europe has been more altered Changes in

than it had been in five previous centuries. It is now the general

covered with a network of railways and telegraphs. The
commerce of the world and its means of intercommunica
tion have developed in a manner that has everywhere
revolutionized the conditions of life. The advance of

science has operated in a thousand forms upon the circum

stances under which armies exist in the field. The condi

tions of sea transport and of sea warfare are even more

completely changed than those of land. Further, it must
be remembered that battle-action is itself one of the deter

mining factors of strategy. If, in their general character,

the nature of battles and the circumstances under which

battles have to be fought change very materially, that in

itself involves a further change in the combinations which

are open for manoeuvres in the field of which the ultimate

object is to lead up to battle. Once more, the size of the

armies which will enter into the next great campaign in

Europe will be so vastly different from those which fought
out the great wars of the past that their manoeuvring in

campaigns must necessarily be very different from anything
that Napoleon undertook. Now, even during the later

wars of Napoleon, Jomini was obliged to admit that many
of the experiences of the past must be materially modified

as armies increased in size. One of the most familiar

forms in which Napoleon exercised his strategic skill lay
in defeating with his own entire army a fraction of the

forces opposed to him, before it could be reinforced by the

remainder of the enemy. Thus the element of time essen

tially entered into the question. Even during the great

campaign of 1813, when Napoleon, holding a central posi
tion on the Elbe, endeavoured to strike from thence against
the masses of the allies formed in a great circle round

him at Berlin, in Silesia, and in Bohemia, experience
showed that it was by no means easy to crush with

sufficient rapidity armies of 120,000 men so as to pre
vent them from being supported in time by others. As
the allies gradually closed in on him, and the distances

between their different forces diminished, this became

continually more and more apparent. In fact, it became

clear, if it had been doubtful beforehand, that the ques
tion was altogether a matter of proportion between time,

distance, and the resisting power of the several armies

concerned. On the other hand, in 1814, when the nature

of the country invaded caused a reduction in the size of

the armies moving forward separately, Napoleon was

able as of old to strike his blows right and left with

telling effect.

Now, if it were possible for an army of our day, supplied
with all the implements with which modern science has



provided it, to meet any army of equal members, equipped
as Napoleon s armies were equipped, the difference in

power of the modern army would be such that it would

almost be able to deal with its enemy as civilized armies

provided with fire-arms were at first able to deal with

savages possessed only of bows and arrows. The artillery

of the days of Napoleon would not be able to act at all,

for our modern infantry can fire with effect at a distance

greater than could Napoleon s big guns. Our artillery

would be able to destroy Napoleon s army before either

his artillery or infantry could act against us. Thus an

army of 50,000 men of our own time must be reckoned

as possessing at least&quot; the resisting power of 100,000 of the

days of Napoleon. It is obvious therefore that the re

lationship between time, distance, and the resisting power
of armies has been greatly affected by the change in the

character of weapons, and that calculations as to what a

superior army can do in a given time to break up the force

of an army opposing it, and to be free to deal with an

other army, are greatly modified.

There is another element which has largely to be taken

into account in our modern battles. The expenditure of

ammunition is, from the rapidity of fire, enormous. Even
in the days of Napoleon it was extremely difficult, as his

own words after the battle of Ligny show, for a victorious

army rapidly to turn upon a second force which had not

been engaged, because of the time required for filling up
the empty ammunition waggons and the men s cartouches.

These difficulties under our conditions of warfare are

therefore immeasurably increased.

Again, in order that an army may nowadays be isolated

in the way in which Napoleon in 1805 cut off the army
of Mack in Ulm and utterly destroyed it, many conditions

have to be secured which were not needed then. The

telegraph is a formidable enemy to such an operation.
The newspapers are a still greater. When MacMahon
in 1870 attempted his disastrous march to the relief of

Bazaine in Metz, to the success of which secrecy was es

sential, his movements first became known to the Prussian

headquarters through French and English journals. Tims
the rapid intercommunication between town and town,

capital and capital, which is now extended in all directions

over Europe to an extent that makes it extremely difficult

to completely prevent news of all kinds from leaking out,

is an element that cannot be neglected in any strategical
calculations. The change in this respect is strikingly
shown by the fact that seven weeks elapsed before the

news of Trafalgar reached Naples. Furthermore, distant

parts of an army may, under certain conditions, be in

point of time much more closely connected than they

formerly were because of the facilities afforded by railways
and telegraphs. There are a variety of other elements less

important individually than as all contributing to the

same result, which must not be ignored, the facilities

afforded for the supply of armies by compressed food and

compressed forage, the enormously extended area which

caters for the feeding of the European populations and the

organization of the commerce of the world rendering all

which that area yields rapidly available, and, lastly, the

continually improving methods of machine transport by
road, bicycles, tricycles, Arc., making it possible to effect

rapid movements without forage at all.

Furthermore, not only have we to deal with new material

conditions, but, as already observed, the armies which have

to be led under these new circumstances have themselves

been profoundly changed, not only in their armament but
in the very spirit, discipline, and organization by which

they are held together. What is true of the private, of

the sergeant, of the captain, in his relations with superiors,
is even truer of the leader of the brigade, of the division,
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of the army-corps, of the co-operating army. The whole

method of the Prussian discipline and organization, as it

showed itself in 1870, implied an intelligent independence
of action in all ranks that most seriously affected the

strategical operations. In fact, in that campaign two very

noteworthy points may be observed. From the first battle

at Weissenburg up to and including Gravelotte, the peculiar
feature of the war was that the German successes at each

action Weissenburg, Worth, Spicheren, Colombey-Nouilly,
Mars-la-Tour were much more important in their strateg
ical than in their tactical aspect, much more important,
that is to say, in their general influence on the campaign
than in the severity of the losses in men and material

inflicted on the enemy. The losses in battle were in fact

greater on the side of the victors than on that of the van

quished. Yet, secondly, each of these actions, up to but not

including Gravelotte, was brought on by the determination

of subordinate leaders, and was not designed beforehand

either by the king s headquarters or by the headquarters
of any one of the three armies. It cannot of course be

denied that there was an element of danger in this way
of managing a campaign. But the general who attempts to

carry out a modern campaign without having realized the

nature of this strictly strategical experience is reckoning
without his host. Armies now occupy, even when in

numbers similar to those of the past, distances vastly

greater than was the case in former times. One of two

things must happen : either a general must attempt to pre
scribe the action of his subordinate leaders with a rigidity

which nowadays will continually prevent them from carry

ing out what would be his wishes could he be on the

spot to advise them; or he will find that he has, as best he

may, to make his strategical movements fit into events

which have not been previously designed by himself. The
Prussian headquarters, realizing fully the dangers involved

in the plan which they, in fact yielding to necessity,

accepted, found no fault with the generals who had in

itiated battles which had proved successful, fearing to do

more injury to the spirit of the army than would be com

pensated by any other advantage. Nevertheless the notes

of warning thrown out in the official history of the war are

clear and unmistakable. To us it appears that this condi

tion of things is an element in modern war to be foreseen

and prepared for, that it represents, not an accident of the

1870 campaign, but an almost inevitable consequence of the

present condition of armies. It was their high spirit, their

high training, their knowledge of war, which made the

German leaders so hard to keep within the leash when

they saw the prey before them, and realized that it was

a matter of moments whether it could be seized or not.

There is nothing like this campaign, in the peculiar mode
in which its strategical aspects developed, in all the past

history of war.

It would appear, therefore, that it tends to mislead a

man who is anxious to consider what combinations are

open to a general in the field in our day, to assure him

that strategy has undergone no change since the days of

Napoleon. &quot;No doubt a soldierwho had never considered how
or why Napoleon triumphed over his opponents, and when
and why he failed, would have very little chance of solving

aright the problems of a modern campaign. . The handling
of armies is, before all things, in the infinite variety of its

elements, a dealing with human nature, under certain

peculiar conditions, a play of mind against mind, and

only by a study of the masters of the game can some of its

experiences be gathered. If the changed conditions under

which a modern war now takes place have been realized,

then all study cf the martial experiences of the past will

in its own degree have value. We doubt extremely if any
man can fairly appreciate the character of the campaign of
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1866, or the campaign of 1870, who knows nothing of the

campaigns of Napoleon. To take, for instance, the earlier of

the two, the Prussian strategy in it has been the subject of

much dispute ;
and those who think that questions of war

can be settled by quoting maxims of Napoleon, or of other

great generals, find no difficulty in picking out sayings of

his that would condemn without excuse the scheme of the

Prussian campaign. Certainly we should ourselves be sorry
to suggest that it is the one satisfactory model for future

guidance under analogous circumstances. To us it seems

that its value, as a sample of what may be done in war,

depends on a careful comparison of the handling of the

Prussian armies, under the conditions in which they had
to act, with the mode in which Napoleon and other great

generals acted under their own conditions. The point in

which the Prussians offended against the received maxims
of Napoleon lay in their attempting to pass the Bohemian
mountains in two separate armies, one from Silesia, one

from Saxony and Prussia. The Prussian headquarters
remained at Berlin in telegraphic connexion with both

armies up to the moment when the junction of the two had
been so far effected that they were able to communicate
with each other. Now Napoleon in many letters, more

especially those addressed to his brother Joseph in Spain,
has condemned the attempt to arrange complicated schemes
for the co-operation of armies acting from different bases

of supply. His reason is that such complicated schemes

are rarely worked out as they are intended to be. For

our own part we do not believe that the warning from the

ast experience on which Napoleon s views were based has

ceased to be of practical importance. We think that it

ought to be present to the minds of all who are working
out the plan of a campaign, and that the simpler, the less

complicated, the less dependent on the successful combina
tion of a number of different elements the plan is the more

likely is it to be successful. But we think also that the

actual circumstances of each case as a whole must be taken

into account, and that in the instance of the campaign under

consideration the Prussian headquarters were fully justified
in the method they adopted. Such an operation indeed

would not have been safe or wise in the days of Napoleon

(see below); but for the moment our contention is that the

nodifications of the art of war which are necessitated by
modern conditions extend to all its branches, and that

criticism of modern campaigns which is based upon maxims
derived from the past, without taking account of those new

;rit not circumstances, is unsound and untrue. Few things are

:essarily more unsafe in war than to judge by isolated cases of

tedh&quot;
success al ne

&amp;gt;

as to the soundness of the principles and the

:cess. capacity of the leaders concerned in bringing about the

successful result. The importance of military success is,

in Britain more especially, apt to be measured much more

by the national interest and national excitement which
the result occasions than by any careful estimate of

the difficulties actually overcome and the capacity for

future command exhibited by the triumphant leader. To
take illustrations sufficiently distant from our own days:

scarcely any victory, naval or military, has ever excited

wilder enthusiasm in England than the capture of Porto

Bello by Vernon in 1725; scarcely any disaster, the most

disgraceful that ever occurred, caused greater horror and
alarm in England than the return of Moore s expedition
from Corunna in January 1809. Yet, as subsequent events

showed, Vernon was by no means a very able admiral
;

and, on the other hand, as all who have really studied

the Corunna campaign well know, few have been ever

conducted with more conspicuous ability or would have

justified a higher confidence in the general. It is thus

of the greatest importance that statesmen at least should
not be carried away by the sort of hasty criticism which

deals in glib phrases, and avoids reasoned examination of

facts. The maxims of Napoleon may be as easily kiln-

dried and deprived of life as those of Frederick had been

by the Prussian army of Jena, which was so sure of

defeating the upstart aspirant to military supremacy.
To sum up, then, what has been said on the art of war.

There is no royal road to the knowledge of the art of

handling armies any more than to that of any other branch

of human activity. All that the best summary on that

subject can profess to do for a reader is to assist him in

undertaking a methodic study for himself of the principles
which have guided great commanders, of the experiences
of those who have fought in great battles and great

campaigns, in endeavouring to put himself in their place
so as to see with their eyes, hear with their ears, and realize

the passions which influenced them, and the circumstances

under which their decisions had to be formed.

It is not to be forgotten that even a commonplace critic Conditions

may find it easy, when all the facts are fairly laid before of histori -

him, to judge what ought to have been done in a given
C!

emergency. &quot;La critique est facile, 1 art est difficile,&quot; was
the motto which Muffling, the very able representative of

the Prussian army at Wellington s headquarters in 1815,
chose for the title-page of his studies of war. The
historical student has at least one advantage which is

always and absolutely denied to the general. He may
never, for many reasons, have an altogether correct and a

completely true picture of all the circumstances which

occurred on a given day, but he has a far more complete
one than could possibly be before the general at the

moment when he formed his decisions. Still more, he has

far better materials for judgment than any of the minor
actors who had themselves to decide what they ought to

do, within the limitations of the orders they received, on

most incomplete knowledge of what others were doing at

distant parts of the field, of the positions and designs of

the enemy, and of many other facts which may now be

known with certainty by any one who will read what

happened. He who would prepare himself in any measure

for criticizing aright must put himself in the place of

the soldier who has to choose, must realize the condi

tions of personal danger, of noise, of passion, of incom

plete and constantly misleading information, of disorder,

confusion, panic, excitement, under which decisions are

to be formed that must be calm and cool though they
involve the lives of thousands of men, the fate of nations,

and the course of history, and yet must be given then and

there, for the lost moment will not return. Then he will

perhaps perceive that after all the question whether he

would himself have given the right decision, no matter

what his previous training may have been, will be more a

question of character than of knowledge. Nevertheless

he is much more likely to decide aright if he has in his

mind some large knowledge of the accumulated experience
of the past than if, without anything to guide him, he

judges by a so-called &quot;common sense&quot; which has already
led him to ignore the earnest advice of those who have

been themselves most successful in war. He is still more

likely to decide aright, if, after he has acquired some

general knowledge of the experience of the past, his

judgment has been exercised by considering under assigned
conditions what course he would actually choose to adopt.
This is the method of peace preparation for war in which

the Prussian officers of our day have been most carefully

trained. In all their current works on the study of war

they insist on the importance of this formation of the

judgment and this training of choice as a matter of the

utmost importance. All their most important military
educational works take the form of &quot; studies

&quot;

or problems.
The use of the war game and the training given by peace-



manoeuvres, as well as all regimental instruction, are

adapted to the same end. 1

STRATEGY.

The character of all military operations, whether those

of strategy or tactics, is mainly determined by the nature

of the armies engaged in them. An army as it exists in

the field owes its constitution largely to those military

institutions which have been fully described for each of

the armies of our time under ARMY. But an army in the

field differs considerably in each case from that which has

been described as &quot;the machine in a state of rest.&quot; This

will be obvious at once if we consider the first question

which attracts the attention of a commander about to lead

an army in war. He has to choose the line of operations

along which his army will act. The considerations which

determine his choice are mainly connected with the neces

sity he is under of providing at all times for the supply

of his army with food, forage, and ammunition, whilst he

directs it against the point at which he is to strike.

Supplies. In order that, fur actual fighting purposes and during

war, &quot;that vast and complicated machine,&quot; an army, may
so act &quot; that the whole aggregate force of its numerous

parts may be exerted in any direction and on any point

required,&quot;
the necessities of the individual soldier must be

so provided for as not to hamper its working. A body of

even thirty thousand men occupies a very considerable

space, and requires an amount of food that completely

disturbs the ordinary peace arrangements of most places

at which it arrives in the course of its movements.

Hence, apart from the large means of transport, such as a

great fleet or ample railway communication, which ma}r be

sometimes used to carry a whole army to a given destina

tion, an army requires what is known as &quot;transport&quot;
for

an altogether different purpose. The food and ammunition

must be distributed to the several battalions of soldiers

composing the army from the points at which it has been

collected, and within the battalions it will often be neces-

Trans- sary to distribute it by transport to the men. Similarly
port. for tne conveyance of the sick and wounded of an army

transport is required. In former days the arrangements
which were made to provide an army with what was

needed in this way were clumsy in the extreme. It will

be remembered that during the Peninsular War the Duke
of Wellington was necessarily so much occupied with tin

question, of food and supply that he used humorously to

say that he did not know that he was much of a general,

but he prided himself upon being a first-rate commissariat

officer. As long as all armies depended upon the service

of country carts and undisciplined drivers it was always

possible to carry on war by these means. An army which

like the British in the Peninsula, fought continuously in the

same country for six years, gained an enormous advantage

by the gradual training and discipline of its transpor
drivers and commissariat employes. But now that the

great nations of the continent of Europe have adopted a

system by which all the population is available for military

service, the result is that from the moment of declaration o:

war a modern army enters upon a campaign with the whole

of its
&quot;

transport,&quot; using the term in the sense we have

employed, as definitely a part of the disciplined army as its

infantry, its cavalry, or artillery are. It is scarcely possibl

to exaggerate the importance of this change in facilitating

the operations of an army in the field. The British arm}
stands at a very great disadvantage in this respect, fron

the fact that the population outside the fighting ranks if

1 We are indebted to the Volunteer Tactical Society of Mancheste

for by far the best essay we have seen in any language on the historj

and use of the war game that by Captain Spenser Wilkinson an
for the beginning of a series of translations of exercises in strateg;

and tactics by some of the ablest German soldiers of the day.
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not, like that of Germany or France, ready to take up its

jlace in the departments which cater for supply and

ransport. This modern perfecting of the efficiency of the

nterior transport of an army is a new strategical weapon
n the hands of a general, to be reckoned among those

spoken of in the earlier part of this article. Whether

vith the British army in an imperfect degree, or in a Con

tinental army more completely, this transport must be

understood to be as much a part of a modern army as any
of its &quot;arms.&quot; When, during a campaign, an infantry

jattalion is moved by train, it, unless for a very especial

emergency, requires to have with it the waggons and carts

which form what is called its &quot;regimental transport.&quot;

Other transport is required to carry the more general stores

needed for a brigade, a division, or an army-corps. Thus

each unit of an army, if it is to remain in a condition of

fighting efficiency, requires to have with it a great number

of horses and carts. It is impossible to realize the nature

of the problems involved in the movements of armies unless

this condition is kept in mind. For instance, when

the British were moving to Ismailia in 1882, it was no

uncommon assumption of the critics who at home watched

the operations as they went on that within a day or two

at the outside the small force, not exceeding about 10,000

men, which at first moved thither from Alexandria, had

effected its landing. Had it been a body of 10,000

travellers landing from a variety of ships, to be provided

for by the civil arrangements of the country after they had

landed, that might not have been an exaggerated estimate

of what was possible. But in fact the great ships were

carrying not only 10,000 travellers,
2 but great quantities

of stores of all kinds, of ammunition, of railway rolling-

stock, of engineer equipment, of waggons and of horses. The

landing of these and their passage up a narrow causeway
was necessarily a very elaborate and slow operation. The

whole scheme of the campaign had to take account of the

time which such work would take, and, in fact, as a conse

quence of it, more than half the force to be ultimately

employed was left either at Alexandria or at sea, and only

arrived at Ismailia many days afterwards, when the landing

of the first part had advanced considerably.

The same difficulty in rapidly transferring an army,

chiefly because of its attendant departments, affects all

strategical movements by railway. The embarking of

troops on a railway, and their disembarking from the

carriages, is an operation of such slowness that for com

paratively short journeys it is actually quicker for troops

to march than to move by railway. The miscalculations

and mistakes which were made so recently as 1870 by the

French army, from failure to understand these facts, led

often to the most disastrous consequences. In one instance

Gambetta, insisting on sending troops by railway which

Aurelle de Palladines had wished to march, hampered the

operations of that veteran by the delay which was thus im

posed upon certain portions of the army. There is, in fact,

between the distance to be moved over and the number

of troops to be moved by a line of railway a proportion

which determines whether it is a more rapid operation to

march or to travel by railway. In a pamphlet published

shortly after the war the French emperor attributed his

disasters to the general ignorance of his army as to the

conditions involved in railway transport.

An army in the field, however, in addition to having Contin

transport present with it for distribution, needs to be ultY of

able to replenish its supplies ; and, though in fertile supl&amp;gt;
u

countries like France the feeding of the army may be

greatly assisted by requisitions or by opening markets,

it is impossible to depend for existence on these alone.

2 The entire army employed in Egypt was about 30,000 strong.

Only the force which first landed at Ismailia is here spoken of.
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Fresh supplies of ammunition at least must be continually
received from a secure source, and the means must be

available for feeding the army in case the resources of the

country fail. Nowadays, and in most countries, the main

line of supply is carried along lines of railway ; but, as

these are always liable to be destroyed by a retreating

enemy, transport, independent of that which is required

merely for distribution, must be provided in the form of

waggons, carts, or pack animals sufficient to supply, for at

least some days, the entire army.
Line of The source from which an army is supplied is usually
comnm- spoken of as its &quot;base&quot; or its &quot;base of supply.&quot;

The
uications. j[rection in which, looking forward, a general proposes

to advance, and along which it will be necessary to arrange
for supply, is spoken of as his &quot;line of operations.&quot; The
direction along which the army, having already advanced

to some distance from its base, is supplied, is spoken of as

its &quot;line of communications.&quot; Now, as the line of com
munications may come to be of great length as an army
advances, and as the army needs to have its fighting

strength available in the front when it is engaged with

the enemy, it is clear that the long lines of road or rail

way along which the food and ammunition are moving
forward, while parties of sick and wounded men are

going backward, become weak points in its condition,

which must be jealously guarded, but are difficult adequately
to protect throughout their length, without detracting too

much from the force in the front. In modern war the

effort of the general is directed to maintaining in its full

efficiency
&quot;

the vast and complicated machine
&quot;

which he

handles, and to breaking up and destroying the efficiency

of that to which he is opposed. This is the central fact

to be kept in mind. Generals and soldiers, long accus

tomed to look at war from this point of view, frequently

embody their whole conception of strategy in a phrase
which to a reader, taking it in its simple form, is apt to seem

like a mere truism that the great principle of strategy
is to concentrate the largest possible force at the right
moment at the decisive point. So stated, strategy may
seem to have nothing exceptional in its nature, and to in

volve no study of the nature of the great organizations of

men with which it is concerned. But, in fact, this study
and this knowledge are presupposed by those who thus

explain their art. It is because armies are not mere

gatherings of armed men, but have a vitality of their own,
that some very heavy blows may be struck against them
without affecting a vital point, whilst a more skilfully
directed stroke may destroy their whole future power of

action. An army then, as it stands in the field, is of this

character, that, while the fighting force directly opposed to

the enemy is an organism which depends for its vitality

upon the trained spirit of order, discipline, and enthusiasm

or devotion which holds it together, and on the trained

capacity for mutual and effective fighting co-operation
which makes it act like one man, it has also, reaching far

behind it, a long and weak tail, on the safety of which

its very existence depends.

Now, if by employing a large portion, or the whole of

his own force, against a smaller portion of the enemy s, a

general can break up and defeat it, the advantage gained

depends on the fact that he has broken up the organic

unity of this portion. Even if, as may easily happen, he

has lost more men than the enemy during the effort, that

very little affects the importance of the result on the future

of the campaign. The strength of armies cannot be

measured by counting heads within the theatre of war. It

depends upon the organized force that the general is able

to use and to direct. During the earlier battles of the

1870 campaign, for instance, the Germans lost very many
more men than the French, but at Weissenburg they broke

up the organic efficiency of a French division of about
8000 men. At Worth they broke up the organic efficiency
of 40,000 men at least. After Worth the French army
which had fought there had for the time being ceased

to be an eliective fighting body at all. Throughout the

campaign it never recovered efficiency. The German

forces, on the other hand, though they had lost more fight

ing men than the French, had actually increased their own
effective power. Their organic unity was retained, and
the spirit which inspired it had been incalculably raised by
victory. But if a general can in any way interfere with

the source from which an enemy is obtaining his supplies
of food, ammunition, and fresh men, he can diminish his

fighting power as effectually as if he broke up the organic

unity in battle. A body of men who are starving can as

little be held in the bonds of organization as a body of

men who are dispersed. Hence the slightest movement
which threatens that long and weak tail already described

obliges the general whose line of communications is

threatened to take steps for its protection.
At first sight it is not very obvious, since each army pos

sesses lightly movable troops cavalry, mounted infantry,
and the like why these should not be able to pass round

the front of the opposing army, and get at the unguarded
parts of the roads and railways along which the supplies
are moving. To some extent, during the American civil

war, this was actually done by the great leaders of horse

men on either side,- Sheridan and Longstreet. In all

probability a similar attempt will be made in future wars

by the great bodies of Russian Cossacks, and perhaps by
the cavalry of Germany, France, and Austria. But what
facilitated the raids of the American cavalry of either army
was the fact that they were moving in a country where all

the people spoke the same language as themselves, and
where they were sure to find sympathizers to supply them
with needed information. Under ordinary circumstances

the difficulty is that each army faces the other without

any approach to complete knowledge of the distribution

of the troops opposed to it. The part of the enemy s

line of communication which is nearest to you is also the

part nearest to the main body of that enemy s own army.
In order to get at some parts of his communications which
would be out of reach of support from the main army, it

would be necessary to send the assailing light troops to

points several marches in rear. This involves a long detour,
an elaborately prepared march, and the risk that the enemy
may become aware of what is designed. In fact, to use

the forcible illustration which Clausewitz has employed to

explain the situation in which the leader of such a raid

finds himself, he is like a man entering a dark room full

of assailants, never knowing when or whence a blow may
be struck against him.

The situation is altogether changed if, instead of the two
armies fronting one another directly, one of the two is

able to make its movements in such a way that, while it

securely covers its own line of communications, its direct

march forward threatens to strike the line of communica
tions of the enemy. Then the light troops can at once

strike the most exposed parts in all security. Under
those circumstances the army whose communications are

threatened is obliged immediately, for fear of losing its

means of existence, to turn to face its opponents. The

advantage so gained by the army which has obliged its

enemy to conform to its movement is very great. For the

choice of position can no longer be made by the assailed

army solely with the view to gaining success in battle.

It may be obliged to fight in a position tactically dis

advantageous, and if it is defeated the defeat is almost

certain to be fatal : for k will be driven away from the

means of replenishing supplies. On the other hand, the
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army to which it is opposed, if obliged by ill-success in

action to retreat, falls securely back upon fresh supplies,
and suffers only in proportion to the extent of its actual

defeat on the battle-field.

Thus the aims of strategy directed against the actual

condition of the armies of our time are twofold, first, to

break up the organic force of the opposing army by dealing
in concentrated force with fractions of the enemy, and

secondly, to threaten, and if possible to destroy, the enemy s

connexion with the sources from which he draws his

supplies. Failing either of these opportunities, a superior

army may nevertheless endeavour to force on a decisive

action in order to make its superiority tell. In other

words, in that case the aim of strategy becomes that

of securing a decided tactical advantage. It might be

supposed, since these facts are known to all men who are

at all likely to be placed in the command of armies in the

field, that opportunities would rarely occur for delivering
blows of the kind described. In fact, the difficulties in the

arrangements for the movement of armies are so great, and
the difficulties in obtaining information of what is going
on in a theatre of war are so serious, that such chances are

presented in almost every campaign. Thus in the 1870

campaign the Germans, after first breaking up compara
tively small fractions of the French army at Weissenburg,
Worth, and Spicheren, succeeded in separating one great
mass of the French army under Bazaine from the other

under MacMahon, and in separately crushing them. In
the 1877-78 campaign the Russian army in Asia Minor
advanced westwards past Kars against Erzeroum, driving
Mouktar Pasha back before it

;
but the arrival of a fresh

hostile force from the neighbourhood of Van in the south,

which, marching northwards upon Bayazid, struck directly

upon the line of communications of the Ilussian army,
produced an immediate collapse of the whole movement.
The Russian army was obliged to fall back at once.

Similarly, in Europe the Russian forces advancing from
Tirnova had pushed their advance across the Balkans
towards Adrianople, when the arrival of Osman Pasha s

army, moving from Widdin upon Plevna at right angles to

their line of communications, caused the whole movement
to collapse, and obliged the Russians to turn their attention

to the force which thus threatened them.

This movement of Osman Pasha s illustrates very
happily several points in the relation between strategy and
tactics. In the first place, Osman s move was obviously
in its general character, in what we call its strategical

aspect, an offensive one directed against the most vital

point of the Russian field of campaign, the bridge by
which they had passed the Danube at Sistova. The

threatening character of the position he took up obliged
the Russians in some way to dispose of his force. Very
unwisely they engaged in a series of ill-prepared and ill-

directed attacks upon him. The result was so com
pletely to shatter their forces that, had Osman advanced,
after his final success, against Sistova, the small Russian
remnant between him and the Danube must have been
driven into the river, and in all probability all the Russian
forces which had crossed it would have been destroyed.
But, as he remained obstinately within his field fortress at

Plevna, the Russians in their turn gradually succeeded in

cutting off his communications, and in obliging him to

surrender that which they could not take. Thus it is

clear how a site for an army may be so chosen as, from its

strategical character, to induce if not to compel an enemy
to attack it. It is also clear that an army fighting in

a well-chosen and well-fortified position, acting on the

defensive, may inflict serious defeat upon forces superior
to it in numbers. Finally, it is clear that such an army
will, in the long run, lose all the advantages of its success,

if it is not able to advance and to act offensively when the

opportunity is presented to it. It has been convenient to

illustrate these points from the most recent campaign in

Europe, but they had been already deduced and were fully
understood long before that campaign had been entered
on. They illustrate the way in which the experience of

the past indicates what will happen in future war. The
arrival of Osman Pasha at Plevna was a complete surprise
to the Russians. Its disastrous effect for them was largely
due to this cause. Apparently the same thing is true of

the arrival of the Van forces at Bayazid. Yet, at the time,
the existence of the Turkish forces both at Van and
Plevna was known in London. The want of information
at the Russian headquarters appears therefore to suggest
the most extraordinary negligence on the part of the
Russian staff. In any case, the vital effect upon a campaign
of being able to procure the best information in any way
obtainable can hardly be exaggerated. Cavalry being the

arm employed to spread round an army in all directions,
to gain information and to conceal the movements of the

army, is on this account often justly called the strategical
arm.

In whatever way strategy is employed surprise and Secrecy

concealment are essential to its success. On this account of Pera &quot;

it will continually happen, in selecting a line of operations
or a scheme of campaign, that the most important point of

all is to carry out just what an enemy does not expect.

Very often successful campaigns, the method of which has
been subsequently much criticized, have owed their suc

cess to the fact that, from a nice calculation of time and

distance, the successful general has seen that he could carry

through an operation dangerous in itself but sure not to be
the one expected by his opponent. For the same reason,
in all the most brilliant and successful efforts of strategic

skill, steps have been taken beforehand to carry out the

preliminary movements of an army in such a way as to

leave an enemy up to the last moment uncertain in what
direction the blow would be struck. Usually also some

special effort has been made to induce the enemy to

believe that he would be attacked in some very different

direction from that intended.

One of the means by which this has been most

successfully accomplished is the selection of the point of

concentration prior to the opening of a campaign. The
motives and causes for this

&quot; concentration
&quot;

require, how
ever, some explanation. It is much more easy to feed and

supply an army which is distributed over a considerable

area than one which is closely concentrated for the

purposes of action. Furthermore, armies when moving
along roads occupy a very great length. The head of the

column is more or less distant from the rear in proportion
to the number of troops, waggons, and animals that march

by the same road. Hence it follows that the more roads

an army can employ in its march the more easy will it be

for its several parts to reach a required point at the same
moment. Therefore, for facility of supply and for facility

of movement, as long as an army is out of reach of an

enemy, a considerable dispersion is advisable. But it is

vitally necessary to an army entering on a campaign to

be able to get all its parts together before there is any
possibility of an enemy s attacking it. Otherwise it

would be in the position of exposing some of its fragments
to the danger of being separately attacked by superior
forces of the enemy, and having their efficiency destroyed
before they could be supported. Hence a concentration

out of reach of an enemy s concentrated army is the pre

liminary necessity of every campaign.

Though it is nearly always to the advantage of a body
of troops which comes in contact with a hostile force

inferior to it in fighting power to fight with it and
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Detention destroy its organic unity, yet a small force may for a time
of a large succeecl in delaying the movements of one very superior

to ^ ^ie ^l^nS power of an armv depends upon the

number of weapons that it is able to bring to bear upon
its enemy. Now, as for rapid movement that does not

fatigue the men an army is ordinarily obliged to march

along roads, it follows that the number of weapons avail

able for fighting in front of the line of march is very
small. Hence, though a general may have under his com
mand a very large body of troops, representing a very great
amount of power when that power is developed, yet as

long as he is simply marching forward he cannot imme

diately use that power at the point which the head of his

column has reached. In order to do so he must bring
those men who are far away from the front up to a

position in which they can use their arms. Such an

operation often takes a very long time. The time becomes

much longer if, instead of marching on a road through

open country or between hedge-rows, he has great mountain

precipices on either side of him, so that he cannot easily

get his men out of the path in which they are. Or again,

if he finds that it is necessary for him to develop the

power of his army in order to force his way across a bridge
over a river, it may be necessary for him in the first

instance to extend his artillery and infantry along the side

of the stream nearest him in order to use his weapons ;

and then, when he wants to resume his march, he may
have to bring them back again to the bridge. These are

instances of the delay which is imposed upon armies which

have to force their way through &quot;defiles.&quot;

Now, if a small force is employed in delaying a

larger one, which it does not intend seriously to engage,
its object almost always is to induce the larger one thus

to &quot;

deploy
&quot;

its force from the march to a position for

fighting, purposing itself to escape before the enemy
seriously attacks it. It may seem at first that, as the

small force has itself necessarily to pass from the march
formation to the fighting position and to return again to

the march, there is no gain of time. But, in fact, if the

successive positions be judiciously chosen for the small

force, it is extremely difficult for the general commanding
the superior army to know what number of enemies he

has before him. If, not wishing to delay the movement
of his army, he deploys too small a force, the defender

may use his whole power to inflict a crushing defeat upon
this before it can be supported. If, on the other hand,
he deploys a force sufficient to destroy the body opposed
to him, this must involve a long delay, and very probably
he will find, when he moves to attack, that the defensive

force is already gone, or has left only some light troops to

make a show up to the last. By such means again and

again in war a small force employed in well-chosen ground
has been able to hamper the movements of a superior body
and to gain time for other operations. The different

applications of this detaining power of small bodies are

so numerous that hardly any problems either of strategy
or tactics are intelligible unless its nature is understood.

The essence of it lies in the smaller body not allowing
itself to become so engaged as to have its organic unity

destroyed by defeat.

Interior The simplest application of this detaining power of small
lines. bodies occurs in this way. Suppose, as often happens,

that two allied armies, or two parts of the same army,
are moving to unite against an enemy. It may happen
that by skilful dispositions or the chance of war the general

engaged against them is able to interpose between them
whilst they are still several marches apart from one
another. Suppose now that in a country favourable to such

an operation he employs a small portion of his own force

to delay the march of one of his opponents, whilst he

throws the bulk of his forces against the other. In

attempting to defeat this body before it can receive

support he holds a position of very great advantage. This
is the situation which is commonly described by saying
that the general in question is acting on &quot;

interior lines
&quot;

against the two armies opposed to him. But it is vitally

important to his success in this matter that he shall

succeed in defeating one of his opponents whilst the other

is still some marches off, otherwise their union against
him on the field of battle may, from the very fact of their

striking his position from different directions, prove even
more disastrous to him than if he had allowed them to

unite before he attacked them. Thus when Napoleon,
during the Waterloo campaign, had broken in at Charleroi

upon the intended point of concentration of the allied

armies, he, with Ney opposing Wellington at Quatre-Bras

long before the English army was concentrated, and
himself able to act with the bulk of his forces against
Bliicher at Ligny before the Prussian army was fully con

centrated, was acting in the most perfect way upon interior

lines. But, when at Waterloo, whilst he was still engaged
with Wellington in his front, Bliicher broke in upon his

flank, though the bulk of the French army was still

between its opponents, that was a position of disaster.

During the 1866 campaign the Prussians crossed the

Bohemian mountains in two separate armies, one from
Silesia under the crown prince, one from Saxony and
Prussia under Prince Frederick Charles. Had the army
under the Austrian commander Benedek been concentrated

in Bohemia, so that, whilst one part of his forces detained

either the crown prince or Prince Frederick Charles, the

main body had been thrown against the other, the general
would have gained all the advantages of interior lines.

But, when on the field of Sadowa, whilst Benedek was
still fiercely engaged against the army of Frederick Charles

in front, the crown prince broke upon his flank, though
the Austrian army was still in one sense between the two
Prussian armies, it was so only in a sense disastrous for it.

This event, in which an army attempting to take advantage
of the separation of two opponents is crushed between
them on the field of battle, is described by German soldiers

by the phrase that such an army is taken &quot;

tactically
between them &quot;

(&quot;in
der taktischen Mitte&quot;).

The operation of acting on interior lines was the favourite

form of Napoleon s strategy. He would have condemned

unhesitatingly the attempt to carry out any plan of

campaign which involved such a combination as the

Prussians attempted in 1866. But in his day armies

were not connected by telegraph. In speaking of the con

centration of armies prior to a campaign as necessarily
made out of reach of a concentrated enemy there is this

reservation to be noted. If two armies acting against a

third can so nicely time their union as to strike against
the enemy on the field of battle within a few hours of one

another, they gain all the advantage of getting their enemy
&quot;

tactically between them.&quot; The difficulties, however, of

this nice adjustment of time are so great that no prudent
commander would deliberately beforehand arrange his

general concentration in this way on the field of battle.

Nevertheless, the fact that it is sufficient for the armies to

have effected their junction so nearly as to be within

reach of mutual support on a field of battle consider

ably enlarges the area within which their union can

be accomplished. Thus at the beginning of the 1866

campaign the Prussians had fixed the point of junction
of their two armies at Gitchin

; but, though it would have

been possible for them to have joined their forces on June

30, they did not carry out this actual meeting. They
were content with the fact that the two armies were by
June 30 in close supporting distance of one another.
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They only actually met on the field of battle of Sadowa.
The effect of the selection of a point of concentration, as

tending to leave an enemy uncertain as to the direction

which a general purposes afterwards to take, can hardly be

better illustrated than by Napoleon s concentration in the

Waterloo campaign. By gathering his army at Philippe-

ville, Beaumont, and Solre, he threatened Mons more

directly than he threatened Charleroi, and thereby tended

to prevent his enemies from concentrating against the

point of his intended attack.

There is a peculiarity in the strategical aspect of British

campaigns beyond sea against savage tribes which requires
a short explanation. Usually the difficulty lies in trans

porting from the base towards the front a sufficient

quantity of provisions without eating them up on the road.

Since the animals and men employed in transporting food

and ammunition must themselves be fed, it is evident

that if we send supplies for a day s journey forward the

balance available for feeding the troops will be the amount
the transport can carry, less two days food for themselves,
that is one day forward and one day in coming back.

Similarly, for a journey of eight days to the front sixteen

days food for the carrying animals and men will have to be
deducted. In fact, more than this will be required, because

when the journey is extended beyond a certain limit there

must be occasional rest days. It is clear that if, as was
the case in Abyssinia, in Ashantee, in the movement on
Sikukuni s country, and, though with different transport,
on the Nile and in Egypt, a march of many days beyond
all supplies of food not carried by the transport has to be

made, a point will be reached at which the animals begin
to eat up all the food they carry. This can only be met

by the system of depoting. That is to say, an accumula
tion of large supplies of food is made as far forward on
the road as possible, and then from that point it is again

pushed forward by one relay of transport whilst others fill

it up from behind. But here again another point arises.

If the whole army to be employed on the expedition were

pushed forward to the front where the supplies are being
accumulated, these supplies would be eaten up as fast as

they arrived. The fewer the troops in the front the more

rapid will be the accumulation. Hence the great secret of

a rapid advance in this case is to keep in front only as

many troops as are necessary, when well entrenched, to

guard the accumulation of supplies. The more completely
all others are kept back from the front the sooner will the

expedition achieve the object for which it is employed.
These are incidents which repeat themselves on every
English expedition, while at the same time complaints are

continually being made of the generals during the course
of the campaign for the delay involved in their doing
the very thing which hastens achievement.

TACTICS.

In speaking of the changes which have affected strategy,
we declared our belief that the weapons of strategy have

changed since the Napoleonic era even more completely
than those of tactics. It now becomes necessary to
define the limits of what this statement implies. We
have shown how, even in questions of strategy, the spirit
of subordination and the nature and kind of co-operation
which a minor leader has to give to his commander-
in-chief have been affected by the changes in the size

of armies, the scope of operations, and the developed
facilities of communication and supply. This change,
however, of the spirit of organization is, in so far as re

gards strategy, a comparatively secondary matter. Among
the few men engaged in the actual command of armies
and army corps, it is almost an affair of personal arrange
ment and of mutual understanding how far the sub

ordinate acts independently, and how far he merely carries

out the precise directions of his superior. Where men
are so well known to one another as were, for instance,
the leaders of armies and army corps of the Germans

during the campaign of 1870, the generals of such great
bodies as these could judge from personal knowledge of the

characters of those under whom they were acting what

degree of latitude to allow themselves in the interpretation
of orders. We see the evidence of this everywhere. This

personal confidence, this mutual knowledge of one another

among the higher leaders of armies, has become an essential

instrument of modern war. The general who has men
under him whom he does not know and cannot trust suffers

now in a degree in which he never suffered before.

But when we come to compare the effect of modern

changes on the spirit of strategy, in these matters of

discipline, with its effect on tactics, there is no proportion
between the two.

Discipline is the very life-blood of an army, and it is Importanc
on the field of battle, that is, within the province of of mechani

tactics, that it shows its potency. To interfere in any
way with this spirit, as it determines the power of the

commander over his men in the presence of the enemy and
under the stress of battle, to introduce the least malignant
influence into it, is to blood-poison the army. Therefore,
as no army can nowadays hope, in presence of a modern

enemy armed with the weapons of to-day, to carry out a

system of manoeuvres in which discipline can be main
tained with the old facility, and under conditions so

favourable to it as those of the past, we must approach the

subject with a caution proportioned to its vital importance.

Curiously enough it is from an English scientific author,
from Mr Darwin, that one of the ablest of recent German
writers on war has borrowed the penetrating phrase
which sums up the essential element, common to the

discipline of the past with that of the present, which it is

vital to us not to shake or to impair. The engrained
habit of mutual confidence among all ranks of a regiment
is the factor in its strength which attracted Mr Darwin s

attention as the cause of its incalculable superiority in

power over an armed mob. Baron von der Goltz accepts
the statement as true, without reserve. When, however,
we come to consider what has enabled armies to acquire
this engrained habit, we are met by some very curious

experiences. In the first place, the instinctive habit of

obedience to a word of command, as coming from one who
has the right and the duty to give that command, has to be
carried into the very limbs of a man. When cultivated men
of mature years entered the ranks of the British volunteers

during the early stages of the movement, some very
amusing protests appeared in print as to the dreary

monotony of the mechanical contortions which represent
the early phases of recruit drill. A certain pity or

sympathy was expressed for the poor soldiers who had to

spend their lives in such uninteresting tasks. It would

hardly be too much to say that the complaints of these

very superior persons showed a want of philosophic acute-

ness, which is entirely absent from the minds of the

most zealous volunteers of our day. No one understands
better than these the fact that in the dull mechanical
routine of those incidents of recruit drill is laid the
foundation of all military power. The zealous barrister,
who at thirty-five always found himself turning by
mistake to the right when he was ordered to turn to the

left, who found it impossible to supple his limbs in the

required &quot;extension motions,&quot; was unconsciously illustrat

ing the weakness of the most zealous untrained armed
man. With the best of wishes his body was so little

under the command of his own mind and will that he
could not, much as he wished it, place it at once under

XXIV. - 45
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the command of anyone else. Much less could he cut out

that disturbing element himself so far as to obey in

stinctively, and without a certain element of resisting

individuality, the command he received.

Now the capacity to act together under the orders of one

man can never be dispensed with under any of the condi

tions of modern war. The instinctive obedience of a rank

of soldiers to the order to turn &quot;

Eight about,&quot; when that

order sends them back into the ground where shells are

bursting and where bullets are raining, has been a power
in fighting too great for us ever willingly to throw it

away. Some humorous illustrations of its effect on

soldiers, and of the victory-winning power which an even

apparently unintelligent submission to this authority of

instinct has given, more especially to English soldiers,

are mentioned in the article ARMY (vol. ii. p. 589). In

proportion as men understand war they value this effect,

and would be unwilling even to diminish at a given
moment actual loss of life if that diminution were secured

by any sacrifice of this power. An old English battalion

trained to the absolute perfection of such mechanical

obedience was a splendid fighting instrument. No train

ing, however perfect, to take advantage of ground, to seek

cover, to glide on to the weak points of an enemy, will

compensate, even in these days, a deficiency in that habit

of utter self-abnegation, of entire subordination to the one

Further purpose of united action under assigned orders. But,

training under the modern conditions of war, the loss inflicted

within a given time by the terrible weapons now in the
sar^ hands of all armies is so great that the very formations

under which on a parade ground the armies of the past

prepared to move in actual fighting under the orders of

their commanders are mechanically as much as morally
dissolved. Not even can the voice of the captain or the

subaltern be heard, much less that of the lieutenant-colonel,

above the din of breech-loaders and of shrapnel shells.

It is not therefore with a light heart, not willingly, not as

thinking that a dispersed order of fight is something in

itself more powerful or more advantageous than a rigid

formation in which ordered and orderly movement is easy,

in which force can be concentrated, in which the habits of

discipline can be more certainly maintained, but of dire

necessity, that the most experienced soldiers of our day
have come to the absolute conviction that only by preparing
armies for fighting in dispersed order can discipline be

maintained at all. The great problem of modern tactics,

in so far as it concerns actual fighting, which regulates

everything else, is how to maintain the old unity under

the new conditions which make it so difficult.

Infantry.

This much at least we know, that from the moment
that infantry are actually involved in a modern breech

loader fight all manoeuvring has ceased to be possible.

The natural and the necessary deduction from this is that

the only influence which can be exercised upon such a

fight by any but very subordinate leaders is to throw
into it fresh bodies of men who till then have been

retained in close formations. Now the experience of the

1870 battles showed clearly that the effect of fresh bodies

thus thrown into a fight is very great indeed. Moreover,
that experience showed further that the direction in which
the fresh force is thrown into a contest already engaged
between two bodies of infantry is vitally important in

determining how great the effect of the blow so delivered

will be. The tendency of any great fight is to break up
into a series of partially independent actions. Therefore

it almost always happens that in each of these there are

on both sides certain weak points, which present oppor
tunities to a skilful assailant. These arise either from cir

cumstances of ground or from the inevitable disconnexion

produced by isolated action of particular bodies of troops.
Skill now consists in taking advantage of these oppor
tunities, in anticipating the conditions under which they are

likely to occur, in preparing to escape from similar dangers,
and in pressing home a success. Here then is the way in

which the organization spoken of above as the means of

battle action makes itself felt. It is impossible now for

the commander-in-chief of a great army to be ready at each

part of a battle for one of these emergencies. Scarcely
can the commander of a division of 10,000 men, or even
the commander of 3000, meet all the local incidents that

occur. At each stage of the hierarchy there is needed a

man who, in proportion to the extent of the opportunity
or the danger, is ready to seize or to meet it.

But among the means of doing this which the practical

experience of the Prussians taught them is one which
tends more and more to be forgotten as the experiences of

the great campaign are lost in the distance of the past.
As the phases of any battle now succeed one another a

time comes when the fight sways forward, and many men
are left behind out of the immediate region of the combat.

Often these stragglers are more numerous than the men
engaged in the actual shooting line. They may be in a

wood or for some other reason out of the reach of the

enemy s projectiles, or they may at all events not be

severely exposed to them. What is wanted is to take

advantage of this wasted power and to throw it into the

fight. This can only be done effectively by getting the

men into closed bodies, and so bringing them again under
orders and discipline. This was what the Germans or,

to speak more accurately, the Prussians, who in all these

respects were head and shoulders over all their German

compatriots habitually did.

The study then of the mode of preparing infantry for the

fights of the future does not in these inner circumstances of

battle consist in training them for some particular forms of

attack nearly so much at least as in the following points :

1. In accustoming the men, as soon as from any cause they find

themselves thrown out of the actual fighting line and out of the
stress of fire, to place themselves instinctively and as quickly as

possible under the orders of some officer who can get them into

order, and either lead them on or await the moment when the
services of a formed body of men will become invaluable;

2. In accustoming officers to seek all opportunities for re-forming
dispersed men at the earliest possible moment;

3. In maintaining such close order as is possible as long as it

can be maintained without risking overwhelming loss of life and
dire confusion, hence therefore the breaking up into such small

organized bodies as, by taking advantage of ground or other means,
may be able to preserve unity of action longer than would be

possible with greater masses
;

4. In keeping up, by the action of the higher ranks of the

military hierarchy, the fighting connexion between these bodies, by
the judicious employment of fresh force or of reserves that have
been made up out of men that have been already engaged ;

5. In providing for the continual replenishment of ammunition
close to the fighting line of at least all those who are not actually

engaged in it, and the continually thrusting into the fighting line

of men well supplied with ammunition to push forward the line, so

that those who have exhausted their ammunition maybe resupplied
without having to fall back

;
and

6. Above all, in practice and training during peace in a mode of

action which cannot be simply learnt on a parade-ground by help
of drill-sergeant and words of command taught by rote.

We have taken first this question of the change which

has taken place in infantry fighting, because it is on the

forms of infantry fight that the changes in armament
have produced their greatest effect, because the main sub

stance of an army always consists of infantry, and because

the changes which have occurred in the use of the other

arms, artillery and cavalry, have been determined by the

changes in infantry tactics and arms more than by any
other cause, though the development of artillery armament
has also affected them.
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Practical

work.

Control

drill.

Now the danger which faces any British army under

present conditions in preparing for modern battle lies in

the fact that a long peace following upon the great wars
of the end of the last and the beginning of the present

century has tended to stereotype forms which were origin

ally based upon the battle-experience of the past. There
is a dread of change where change is required, because

officers and men have come to look upon the great tradi

tions of the past as sacred. In England men wish to

follow in the footsteps of the soldiers who acquired an

experience under Wellington such as no men since then
have had. It is in its essence a sound and healthy feeling.
But there is the greatest danger lest names should be put
for facts, lest in the very act of servilely copying forms
we should ignore altogether the principle which determined
the action of our forefathers. They started from the ex

periences and necessities of the battle-field as these existed

in their own day. They based their forms upon those

necessities. If we would really imitate them we must in

this do as they did. We cannot take their forms based
on the battles of their own time, and then work forward
from these forms to what we shall do on the battle-field

now. We must frankly face the fact that, the character of

battles having changed, we must work back from the con
ditions of our present battle-fields to the peace-forms which
will prepare our soldiers for them.
Terms under such circumstances become confused. Men

talk about the practice of forms in which their life is spent
as &quot;practical work.&quot; They look upon all experience
gathered from the fields where shells actually burst and
where infantry firearms are used to kill as &quot;theoretical.&quot;

The truth is exactly the opposite. Such merit as the
older drill at present has is due to certain theoretical con
siderations which were at one time soundly deduced from

practice in the past. The only practical work is that

which tends to prepare men, not for the inspection of some

general on a parade ground, but for actual war. An army
is doing

&quot;

practical
&quot; work in the preparation for its real

duty, that of winning battles. It is employed on mis
chievous theoretical work, on false theory, whenever it is

doing anything else.

Now this one thing is certain, that, whereas the great

fighting formation of the past for British infantry was the

line, that formation can be used no longer in actual fighting

against troops armed with modern weapons, unless excep
tionally in purely defensive positions, where its trained

cohesion is of little importance, because cohesion is in

any case easy. All rigid drill is at present based on the

assumption that wheels of parts of this line are necessary
in order to enable the troops to keep together shoulder to

shoulder. What is required is not this, but that we shall

obtain by complete organization down to the lowest units
a command of fire and a command of groups. Of all the
incidents of a modern fight that of which it is the hardest
to give any conception to a man who has not seen infantry
possessed of the enormous facilities for firing which are

supplied by modern arms is the intense absorption in the
mere fact of firing, which almost like a catalepsy takes

possession of the man who is using his weapon against an
enemy, or, as may often happen in close country, against
nothing at all. Many of the rifles that were picked up on
Majuba Hill were found, at the last moment when the
Boers were closing, sighted to 800 yards. It is noted as a

quite remarkable instance of presence of mind on the part
of a Prussian sergeant during the attack on St Privat, that
he personally took care that the men reduced their sights to
the proper range as they advanced. Now this illustrates

perfectly the kind of trained habit which we need by our
modern drill to induce in men in action. We want to

educate men so that they do not fire under the conditions

of a catalepsy. Now experience has shown that this can

only be done by having men who are not themselves firing
trained to look after those who are firing, so that the
fire may be regulated, effective, and deliberate. The men
themselves must be trained to fire only under orders, and
not under the influence of a tendency to fire merely to

relieve their feelings. We cannot put better what is in

volved in these necessities than in the following words of

Colonel J. H. A. Macdonald of the Queen s Edinburgli
Rifle Volunteer Brigade :

&quot; How is this to be done ? How but by so regularly, consistently,
and persistently putting the soldier through the action of firing ~by
orders that it shall be a second nature to fire his rifle only under
control of his superior, and not otherwise. What is wanted is the
conviction in the mind of every instructor, from the highest to the

lowest, that his men should never leave a parade without having
gained something in fire discipline, that is, that fire control drill

be one of the main points in view as a necessary part of the work
to be performed on every occasion when men are being drilled,

exercised, or inspected, from the moment that they know the rifle

exercises until the day when they leave the service. Let some of
the time which formerly was spent in a perpetual form drill to

produce a military machine that had a steadiness in formation
which nothing could shake be now spent in producing by a per
petual control drill a firing organism which shall have a steadiness
in the use of fire which nothing can shake. The troops that shall
be found most in the hands of the commander in the matter of
fire will, castcris paribus, be invincible.&quot;

1

But in order that we may secure this end it is essential

that the organization be carried down to the smallest groups
within a company, and our drill must be adapted to deliver

such groups as methodically and regularly as possible within
the zone of fighting.

It does not appear that any adequate experiments have
as yet been made to determine the means by which this

can best be done. Experiments during peace time are in

no sense wholly satisfactory. In order that they may
be worked out properly they require to be watched at

every stage by men who have closely studied the experiences
of modern war, and know what has been done by other

armies, who have learned from those experiences not

slavishly to copy what was done by men who were them
selves experimenting under the dread conditions of actual

warfare, but to extract from them sound lessons for future

guidance. To quote again from Colonel Macdonald.
&quot; Would it not be wise to do what is done in other departments

of military science, and give some facility for practical and exhaus
tive experiment ? In all other departments practical experiment
goes merrily and expensively on. Thousands of pounds are spent
on a gun which penetrates another inch or two of armour. Kevr
and thicker plates are rolled. A new Big Will is built, and
again crashes through the armour with its first shot, and perhaps
blows off its own muzzle with the second. Treasure-devouring sea
monsters are built superseding one another at short intervals.

Torpedoes, torpedo boats, and machine guns are subjected to crucial

experiments. But from the nature of the material with which

experiment has to be conducted in the case of the most important
land fighting machine the infantry the circumstances are

exactly reversed. Experiment would cost nothing ; but, while
inventors can experiment in armour me-tal, gun building, and

rifling and explosives, before offering appliances to the Government,
there can be no practical experiment with the only material out of
which the infantry machine of war is made without order from

authority. It is only by leave of the state, through its officers,
that any proposals to improve the working can be tested, and as

is the case in all inventions not only tested, but developed and

improved by experiment. Almost all successful invention is the
result of alternate thought and experiment. There is also the
further difficulty that the proposers of tactical improvements are
not independent men, but servants of the owners of the material.

They cannot consistently with discipline proceed as other inventors
are able to do. They cannot canvass higher officials, or exert
extraneous influence. They may not use the soldiers who happen to

be under their control as material for experiment.
&quot;

Further, even if it be permitted to them to exhibit these ideas

xperimentally, the material with which they must do so is not
dead material, plastic and absolutely passive. They have to test

1 Common Sense on Parade, or Drill without Stays (p. 118), by
Colonel the Right Hon. J. II. A. Macdonald, C.B., M.P., 1886.
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their invention with materials which have been turned into a

machine already on a different system, and have therefore a way
of working which unconsciously at first militates against the dis

play to the best advantage of the new idea.
&quot;

These conclusions appear unanswerable. Though, for

the reasons which are implied in the very sentences we
have quoted, we are not as yet prepared absolutely to

advocate any specific system, it appears to us that the

method of working which has been suggested by Col.

Macdonald promises such valuable results that it ought
at least to be fairly tried on a large scale. It has received

the warmest possible support from the best infantry sol

diers of the English army from Lord Wolseley, from Sir

Donald Stewart, and many more. It has been approved
in principle by many others, who have not had the oppor

tunity of examining its practice. It has been successfully

tried and experimented upon so far as peace-trials go, both

at home and in the colonies, and has been greatly appreci
ated by those who have tried it. It consists in a method
of permanently arranging a company in four ranks, so that

from these the successive bodies of firing line supports and

reserves may be successively sent forward. It has several

important recommendations. It limits the front of a

captain s command. By forming groups of eight men of

those who stand side by side in the fours it carries organi
zation down to the lowest point, while it tends to bind

together, by the principle of comradeship, the supports
who successively arrive to the men who are in front. By
making this comradeship apply to those who form the two

adjacent groups of four of the company when in line, it

ought certainly to facilitate the re-formation of the com

pany. At present if one man is lost in the front rank of a

company, the whole have to be numbered again in order

to enable it to form in a column of fours at all. On Col.

Macdonald s system each group of eight being fixed, the

company can be fitted together by the gathering of these

groups in any order, so long as all are in their proper places
within their own group of eight.

In any case, going back once more to the experience of

the past, we are now at a time in these matters very like

that which preceded the Peninsular War. The drill which

was employed in the Peninsula was in all essentials worked
out by Sir John Moore in a series of experiments con

ducted at the camp of Shorncliffe. No more important
results were ever obtained by peace-training for war than

those which were deduced from these experimental exercises.

If we really reverence the great soldiers of the Peninsula,
this is the way in which we shall honour them. We shall

not do what they did not. We shall not accept from the

traditions of the past forms which are not adapted to actual

warfare. We shall not write drill books in the study or

the bureau, and force field movements into conformity with

them. We shall employ for the Avork of our great camps
of exercise generals who have made an exhaustive study of

the present conditions of warfare, and staff-officers who can

assist them in their work. We shall experimentally try
&quot;

those suggestions which have upon them any reasonably

good stamp of approval by military men of skill.&quot; We
shall really and crucially investigate them,

&quot; with oppor

tunity afforded to proposers to meet difficulties that may
be suggested.&quot;

&quot; Those proposals which can be defended

from serious theoretical objections should be submitted to a

few months experiment in selected regiments, and reported
oil as to their practical working in the essential points of

simplicity and uniformity of manoeuvre, adaptability to

circumstances arising, maintenance of order, retention of

unity of commands, rapid recovery of exact tactical form,
and fire control. Then let authority take what is best, it

may be adopting here one detail and there another.&quot;
1

1 Colonel Macdonald, as above, p. 127.

The Russians at one time adopted and abandoned a

system of working by groups of four. So far as we are

able to perceive, Colonel Macdonald s system is not open
to the objection which led the Russians to abandon their

method of fours. They found that, when they had formed

their groups under a &quot; father
&quot; who became the leader,

the men were so much attached to one another that as

soon as one was wounded all remained with him, so that

every time the enemy wounded one man four were put
hors de combat. It is clear, on the one hand, that this

is an objection that would not present itself in mere peace

practice at all, so that the necessity for criticism applied
at the time from actual experience of fighting shows itself

forcibly. On the other hand, it by no means follows that

the difficulty would not be overcome by such a closer

association of groups as Colonel Macdonald s system ap

pears to promise, and by a trained habit of trusting that

the wounded will be properly cared for by the men assigned
for that purpose, and a knowledge that the business of all

those who are able to continue the fight is to ensure the

safety of the wounded by securing victory.

It will be obvious from what we have already said that

we do not believe that any army in Europe has as yet
solved the question of the most effective mode of deliver

ing infantry within the area of modern fight, and that

nevertheless we believe that data now exist from which,
with proper experiments, a method might be adopted which

would at least give to that army which adopted it incal

culable advantages in the earlier battles of a modern war.

The one point that must be thoroughly realized is that

the firearm of the present day has become the determining .

weapon, for the development of the efficiency of which all

tactics must prepare the way.
That brings us to another matter of vital importance.

As long as the shock tactics of the past were possible, the

neat drills of the parade ground were the essence of sol

diering, and therefore, when a few rifle regiments at first,

and afterwards the army generally, had liberty to prac
tise shooting, that was looked upon as an accidental and

exceptional thing unconnected with the real business of

the soldier, and therefore with his everyday life. This

unfortunate divorce between the work at the butts and on

the manoeuvre-ground, once established in the habits of an

army, cannot for many years be cured. It exists still.

Yet every manoeuvre in which careless aiming, careless

expenditure of ammunition, and wrongly adjusted sights

are permitted is a direct injury to the fighting efficiency of

the force which manoeuvres. Nothing else can compensate
for the evil so done. Good shooting, and movements

tending to give to good shooting and good weapons the

greatest possible advantage, are next to a healthy morale

the essence of modern fight.

Nevertheless, it is the training of the spirit of an army,
the bringing home to all ranks of the objects now to be

aimed at, that is the difficulty in all these matters. The

very strength and power of discipline in its formation and

engraining of habits is that which makes an army so hard

to deal with when habits have to be changed.
In the present condition of the tactical question it has

seemed to us essential to devote so much space and pains
to the enforcing of these points that we can only lightly

touch on several questions that have been most eagerly
discussed in relation to infantry tactics.

The question of long-range fire against reserved fire is Long-ran;

mainly a question between material and moral effect. It a

seems no doubt a strange thing, when we have enormously
fe

increased the range of modern weapons, that we should

throw away that advantage, and allow an enemy without

firing a shot at him to pass over a large area of ground
where we could inflict loss on him. Undoubtedly, in so

f .
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far as we can train picked shots to fire at long ranges, so

as to disturb the movements of columns, and to interfere

with artillery, it is well worth our while to do so. But
with the utmost training that we can give them the mass

of men in the ranks of an army never will become good
shots at long ranges. Almost all fire, therefore, at long

ranges becomes unaimed fire, and an enemy can to a great
extent avoid exposing himself on the ground where the

fortuitous rain of bullets is falling. Meantime the mere

fact of firing having begun puts the troops who are firing

almost beyond the reach of orders. Their own excite

ment and the noise together make it most difficult to give
them any directions. Sights that have been fixed for

the long range are not changed to the short. The fact

that, despite all their efforts, the enemy continues to ad

vance demoralizes them, and despite his losses encourages
him. These are considerations which are not taken into

account in the arguments of those who base their con

clusions merely on the amount of loss which may be in

flicted at very long ranges. Yet, at all events up to 1877,

they had in actual fighting proved supreme. It may be

the case that a very highly trained army, using long-range

volley firing under effective control, might produce such

loss upon an enemy approaching that it would make his

actual attack upon a position impossible. What is certain

is that, up to 1877, there had been no experience in war
which proved that such long-ranged fire was as effective

as fire carefully reserved for the ranges within which

infantry can use their arm with the greatest effect.

Such at all events was the experience of the 1870 cam

paign, and it confirmed the experience of previous wars in

certain respects which, as will have been seen from the

above account, depend rather on the condition of men s

minds than on the efficiency of weapons. Both, however,
in the German army and in the French an immense im

pression was produced by the incidents of the attack on

Plevna. There is no doubt that there the certainly un
aimed fire of the Turks produced an enormous effect.

Skobeleff, when he had at last succeeded in reaching the
&quot; Green Hill

&quot;

in one of his own most brilliant efforts,

found that there were no troops behind the slender line of

skirmishers whom he had actually with him. All his

reserves had melted away under the storm of bullets. If

this experience could be accepted as representing a normal

phase of a modern battle, the conclusion would be inevit

able that so long as there are ample supplies of ammuni
tion the effect of long-range fire may be so great as to be

decisive. It would be madness altogether to reject such

an experience. Where analogous conditions occur no
doubt a better regulated long-range fire is too important
an element of power to be ignored. But it is necessary to

realize what the conditions were. In the first place, the

whole attack was one that never ought to have been
made. It never would have been made had not the com

manding archduke overriden the advice of all the best

soldiers he had, and in mere obstinacy and ignorance
dashed his men against a position that ought never to

have been so assailed. It was an attempt of a field army
against what had almost become a fortress. The Russians
were unsupported by any adequate artillery for its reduc
tion. The ground was unusually open and exposed to the
full range of the Turkish fire. The Russians showed here

just the same incapacity for taking advantage of ground,
so far as the smaller groups were concerned, which they
had shown in the Crimea. They huddled together in great
masses, more unwieldy than any regular column, but just
as much exposed to unaimed fire. There was therefore

nothing to show that a properly conducted skirmishing
attack might not have found means of reaching the posi
tion which Skobeleff actually secured.

Nevertheless, when all these allowances have been made,
and while it seems as important as ever to realize what

advantages the sudden effect of reserved fire may secure,
the fact remains that under certain very possible condi

tions of fighting an extensive employment of long-range
fire may be advisable, and it is therefore right that every
army should prepare for such an event.

For instance, in an attack on the forts d arret with
which the French have covered their frontier, it is ex

tremely probable that the Germans, being close to their

own magazines, and therefore able to employ a practically
unlimited amount of ammunition, will overwhelm these

places with long-range infantry as well as with artillery
fire. There is no doubt that their infantry has been

practised in firing volleys at very long range, and for such

purposes it would be certainly comparatively easy to ensure

the delivery of actual volleys. It may even be the case

that in defensive positions, where the extent of ground
open to view is considerable, long-range infantry fire regu
lated by volleys may be attempted. We cannot, however,
see how it would be possible to attempt this during an
attack unless one special body of troops be assigned for

the work of long-range fire, in order to occupy the atten

tion of the enemy while other forces advance to the

attack. On the one hand, the discipline of the French

army was so loose during the campaign of 1870 that it is

quite possible that long-range fire might be much better

brought under control than it was by them
;
on the other,

it is emphatically necessary to assert that the difficulties

involved in a free employment of long-range fire are not

merely those of an adequate supply of ammunition, but

that those considerations to which we have drawn atten

tion must be taken into account. If an army is sufficiently
well in hand for the choice between long-range fire and
reserved fire to be in the option of the general who com

mands, then undoubtedly cases will arise when each may
be used with advantage. Certainly it would not be a

wise or safe thing for an army to enter the field without

having ever practised the regulated fire by volleys at long

range against an army which had practised it. It is clear

that the tendency in that case would be for the unpractised
to indulge in much unregulated long-range firing. With
an army trained to both methods of action, the general
who realizes the risks and advantages of either will be able

to exercise a sounder choice than the man who has become
an inveterate pleader for either system, and cannot there

fore adapt himself to the cases that arise.

The general question of volley firing as against indivi- Volley

dual shooting is independent of the special use of volleys
for very long-range shooting to which we have above re

ferred. It may obviously be possible to ensure the regular

delivery of volleys at very long ranges, such as the French

are now practising, 3000 yards or more, without its being

possible to do so in anything that can properly be called

an engaged fight. The effect produced by a well-delivered

volley is out of all proportion great as compared with the

effect of isolated shots. Moreover, it is a curious fact that

apparently men aim better when they fire together than

when they fire each by himself one after another. It is

constantly found at the butts that the greatest number of

shots has been delivered by the &quot;best
volley,&quot;

that is, the

one in which all the arms go off most like one. But it is

a matter of great doubt whether in war it is practically

possible under most circumstances to deliver a volley at

all. Captain May, the author of the &quot;

tactical retro

spect
&quot;

on the I860 campaign, denied that any volleys had

been fired in that campaign. The cases of its employment
in the 1870 campaign, which are sufficiently established

not to fall under such criticism as he applied to the nomi

nal volleys of 18G6, are not very numerous. We may



358 W A K [TACTICS.

leave the question with the remark that the moral effect

produced by a volley is too great for the attempt to use it

ever to be willingly thrown away, but that it would be

now rash to take for granted that on service the best

troops can be depended on to deliver during close fighting

accurate volleys, unless it be in small parties. The possi

bility of even the fire of groups is disputed by Von der

Goltz. It is obvious that, if he be correct in this respect,
all attempt at regulating fire in action is

&quot; An effort only and a noble aim,
Still to be sought for, never to be won.&quot;

We incline to think that all war experience tends to

this conclusion, and it is a reservation which we must
therefore append to our cordial agreement with the

passages we have quoted from Colonel Macdonald.

Cavalry.

Of all tactical facts, the one which needs most study
for practical purposes is the relation of the size of men,
on foot, mounted, in mass, and in different formations,
to the undulations and features of ground. There is

nothing which the untrained eye so little realizes as the

extent to which concealment and cover for men, even

for mounted men, exists on the apparently most level

plain. This fact, which is important for both the other

arms, is for cavalry vital to its present use. Nothing is

more certain than that under the present condition of

arms cavalry cannot successfully assail in front either

artillery or infantry in any formation in which the artillery
or infantry are able to use their arms and can observe

the approach of cavalry over long distances.

On the other hand, cavalry striking by sudden surprise
on the flank of unprepared infantry or artillery, engaged
with other enemies, may produce an effect, great to an
extent of which as yet we have no adequate example in

modern war. That is the conclusion drawn from their

own experiences of the 1870 campaign by the most experi
enced leaders who were employed in it. Count Von
Moltke in 18o2, and Prince Kraft of Hohenlohe-Ingelfingen
in his letters on cavalry published in 1887, have alike pro
nounced decisively on the subject, and it would be easy
to show that the whole weight of the best military opinion
in all countries except Eussia is on the same side.

The practical possibility on most fields of battle of

cavalry being thus employed depends on two facts, on
the one hand the extent to which almost all ground
presents opportunities to a skilful leader for moving his

men unobserved from point to point of a great battle-field,

and on the other that absorption in the intense excitement
of a modern fight which prevents men from observing
what is taking place anywhere beyond the immediate

range of their own employment.
It follows from this that the utmost possible skill in the

handling of cavalry as a mounted arm will be required if

cavalry is to take advantage of such chances as modern

fight will present to it. Now, in all periods since the

invention of firearms, there has been a tendency, as

improvement in weapons has taken place, to attempt to

put cavalry on a level in point of firearms with the

infantry with which it has had to contend. Invariably,
when that rare development of armies, a great cavalry

leader, has arisen, he has swept away all attempts of the

kind, and has employed his cavalry with their proper
weapon, the &quot;arme blanche,&quot; sword or lance.

The reason of this is easy to explain, and the explana
tion is one that shows that the principle is as applicable
to the present condition of warfare as to any preceding
one. The effective action of cavalry as cavalry depends
on ruse, on surprise, on skilful manoeuvring, and on the

impetuous power and moral effect of the man and horse,

glued to one another as though they together formed the

old ideal of the arm, the centaur. Now, the dash and

vigour with which an actual cavalry charge takes place

depends on the moral condition of that part of the centaur

in whose hands it is the great purpose and effect of high
training to place the guiding of the composite animal.

Never has it been possible to train a great body of fighting
men in two opposite directions at once. Balanced judg
ment, and an appreciation of the powers and uses of each

part of the force he has to employ, are the duties of a

general. But if a body of infantry, dispersed in scattered

groups, or isolated men, are to repel successfully a body
of charging cavalry, they must have acquired sufficient

sang-froid to calmly fire at the great and overwhelming
avalanche which they see moving down on them. To that

end they must have acquired confidence in their weapon,
the firearm, and must have learnt to believe that its power
is so great that it gives them plenty of time to bring down
the mighty-looking horseman before he closes with them.

Similarly, if cavalry is successfully to be led by skilful

manoeuvring into a fight where firearms are creating the

most horrible appearance of danger, they must have ac

quired a confidence in the skill of their leaders, in their

own power of combined action, and in the effects of their

sudden appearance, which will carry them on though
leaders fall, and though death and destruction seem to

await them. In other words, they must have learnt to

despise the firearm when pitted against their own skill in

evading its danger and in delivering home their blows.

All attempts, therefore, to train cavalry not to employ
their skill in manoauvring as the weapon to which they
trust, but, on the contrary, to be always ready to jump off

their horses and begin firing, tends directly to weaken and

destroy the very spirit and quality on which the efficiency
of true cavalry depends.

Now, the great leaders to whom we have referred believe

absolutely in the possibility of true cavalry properly
trained being able to play its part on the field of battle.

Prince Kraft s 7th letter on this subject is so admirable in

its analysis of past experience that all who would under

stand the subject should study it in its integrity. His
conclusion is

&quot; From all that I have stated in this long
letter I draw the conclusion that cavalry will, in the

future, also be able to play a decisive part in battle if

they can be led in such a manner that they can break out

round a flank, and can thus, up to the last moment, take

advantage of the fire effect of their own line of battle.

But to do so will sometimes require from the cavalry that

they shall be able to advance as much as four miles, at a

rapid pace, before they deliver their charge.&quot;
1

There is, however, another necessity of modern warfare Mounted

which is altogether distinct from the question of supplying
firearms to cavalry in order to make up to them for the

increased power of infantry. Powerful as modern infantry

is, it is very slow in its movements. It is very difficult

for a general to have it at the very place where he wants

it. Hence the idea of mounting infantry and of sending
them forward either on horseback or in carts, or where there

are numerous roads on bicycles and tricycles, is one that

is of the greatest importance. The so-called cavalry of the

American civil war were all of this character. Most of

them had been accustomed to rifle-shooting from their child

hood and could ride. They had had no opportunity what
ever of acquiring the manoeuvring facilities of European
cavalry. Probably European cavalry would have been

altogether unsuited to the country in which they had to

work. The essential condition of the efficiency of mounted

1 Translation in Royal Artillery Institution Proceedings, April

1888, p. 40. See also Die Kavallerie-Division als Schlachtenkorper,
1884.
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infantry, which these men in fact were, is that, while

they can ride well enough to get over such ground as is

required, they waste no time in learning manoeuvres which

they could not master, but look altogether to fighting
with firearms and on foot whenever collision becomes neces

sary. The Boers represented an almost ideal body of this

kind. British wars have supplied most valuable bodies of

mounted infantry, who have been always picked men,

picked shots, and excellent infantry. As a general prin

ciple, it is safe to say that they ought to be under infantry
and not under cavalry officers, as to their immediate com

mand, though very often indeed they will be a most

valuable auxiliary for any cavalry commander, who will in

that case of course have the whole body under his orders.

In so far as their presence tends to save cavalry from the

disastrous necessity which occasionally befalls them of

having to employ their men in fighting on foot, their

presence with cavalry is always valuable. But, as the time

when all their best training is required is when they are

actually fighting on foot, it is far better that they should

then find themselves under the orders of an officer whose

training tends to make him accustomed to handling men
on foot, rather than to one all whose experience ought to

have accustomed him to handle men on horseback, and to

hate making them jump off their horses.

The difficulty in enforcing these principles lies in the

fact that it is only the experience of war on a large scale

which brings home to cavalry officers the disastrous con

sequences of injuring their own power by continually try

ing to take up the role of mounted infantry. They find

themselves at peace manoeuvres continually put hors de

combat, because they have come under the fire of infantry.

They can very often get into positions where, if they were

infantry and in large numbers, their effect would be most

telling. Their rapidity of movement enables them to do
this. A narrow deduction from a very incomplete know

ledge of the experiences of cavalry charges during the

1870 campaign led to the conclusion that cavalry could

not be employed on a modern battle-field in their proper
work. That conclusion is utterly rejected by all those

authorities who have had the best means of analysing the

experiences on which it was based
; yet it remains a

tradition which unfortunately affects the minds of many
cavalry officers as well as those of many other officers in

the army.
It is safe to say, in conclusion on this matter, that the

two forces of cavalry and mounted infantry are each of the

greatest value, provided they each adhere to their own

proper function. As soon as mounted infantry begins to

attempt manoeuvres on horseback it necessarily becomes
a very inferior cavalry. As soon as cavalry takes to dis

mounting, its equipment, its training, and usually its arms
are sure to make it into a very inefficient body. Every
year adds to the necessity of high shooting training for

infantry, and of every hour of their work being connected
with the efficient use of their arm. Every hour devoted

by cavalry to shooting which subtracts anything from

training in their own proper work, or which leads them to

compete with the other arm in that way, weakens them.

By no process can they compete with infantry if they
measure themselves with them under the conditions favour
able to infantry fighting. Nothing is more fallacious than
the notion that because during the latter part of the 1870

campaign the German cavalry often fought on foot the
Germans therefore consider that the proper employment
of the arm.

Prince Kraft emphatically says&quot; The circumstances of

the latter campaigns of this war were so abnormal that no
rules for the employment of the arms can be deduced from
them.&quot; &quot;No cavalry could perform the

duty&quot;
the German

cavalry here did, of saving their own infantry by acting on

the wings against the French infantry,
&quot;

except in the case

where they were engaged with an enemy whose hastily

collected and undrilled masses had not the full value of

regular troops.&quot;

We may also mention as an illustration of at least the

views of the German leaders that during some manoeuvres

in 1879 a regiment of lancers by sudden surprise charged
from behind some rising ground at four battalions of

infantry, who did not see the cavalry till these were on

their flank at a distance of 200 yards already in full

charge. Scarcely a shot was fired before the cavalry were

among the infantry. The emperor and Count Von Moltke

were present, and the decision was that three battalions

were hors de combat. Now, when it is remembered that

a cavalry regiment numbers about 400 men and three

battalions about 3000, the difference between the effect

produced under such circumstances by a body of cavalry
and an equivalent body of mounted infantry, who could

not have dismounted at most more than 300 men, who
would certainly have been destroyed, is too great not to

be realized. In this case an instance occurred of what
Prince Kraft mentions as a possibility continually illustrated

by the experiences of the 1870 campaign. The colonel

commanding the lancers, having moved personally to a well-

chosen spot, had been quietly observing the movements of

the infantry, himself unseen up to the moment when by
a signal he gave the order for his regiment to advance at

a gallop, and then charge.

Artillery.

Here the first point it is necessary to insist on is that

the tendency to a divorce between firing practice and drill

manoeuvre has been inherited by the artillery from the past
as it has been by the infantry. Napoleon s formation for

the battle of Austerlitz placed his artillery guns between

his infantry brigades and on their flank. The artillery

advanced nearly in line with the infantry and rather in

advance of it. As long as it was possible for artillery

thus to move up to close quarters with the infantry, exact

accuracy of fire training was of little importance. The
distance was so short that the round shot were bound to

produce their effect. But, when the range of both infantry
and artillery fire were greatly extended, a change took place
which required a change of habit in the artillery, for which

the long training of the past had as little prepared them as

had been the case with the infantry. The horse artillery,

and at a much later date the field batteries, had acquired
a mobility which enabled them very rapidly to take up
assigned positions. But the habit of thinking that drill

movements, irrespective of accuracy of fire, were the busi

ness on which a soldier s mind should be set continued to

operate long after all idea of moving artillery cheek by

jowl with infantry or cavalry had been abandoned. The

practice grounds of artillery for actual shell fire are neces

sarily much fewer and more difficult to select than the

ranges for infantry. Hence what we have said of the

tendency in infantry manoeuvres to separate the effective

fire of the ranges and the butts from drill and manoeuvres

applies with tenfold force to the artillery. Moreover, in

the case of the artillery this tendency has been aggravated

by a certain fear among generals and their staff officers

of interfering in the detail work of a special arm. As long
as a battery is seen to manoeuvre rapidly, to take up an

assigned and telling position, and to fire off a puff of

smoke, the superintending general is apt to think that he

may assume that all has been done that ought to have

been done.

Unfortunately, it may happen that the battery which

thus appears to have acted in the very smartest possible
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way may have all the time been learning to do just what

will injure it for war service. Nothing is more note

worthy throughout the 1870 campaign than the extraordi

nary superiority of the German artillery over the French.

There were no doubt certain technical reasons for this
;

but by far the most important reasons were these: (1)

the German batteries had been trained habitually so to co

operate that a French battery almost always found itself

opposed to a German brigade of six batteries when it came
to fighting; and (2) at all their manoeuvres the Germans
had been training for war, while the French artillery had
not. The German artillery had never fired off a gun
which had not been properly laid at an assigned object,

with the range determined, the nature of the projectile

declared, and the fuse to burst the shell so far fixed that,

had it been necessary actually to fire in earnest, every man
would have gone through an almost exactly similar ex

perience. The French, on the other hand, had piqued
themselves on their dashing battery manoeuvres, and had

been content to fire off a blank cartridge as rapidly as

possible, no matter how the gun was laid, or what would

have happened about the shell.

The same two schools at this moment exist among
British artillery officers. The unfortunate tendency at pre
sent is for the officer commanding a battery who tells his

subalterns,
&quot; Never mind how you fire

; get off a puff of

smoke, just to show where you are,&quot;
to seem much smarter

than the man who insists upon every gun being properly
laid at an assigned object, and on having every possible
condition fulfilled as it would be in war. The general
who at a mile s distance sees the two puffs of smoke can

not tell the difference, though, if he rode into the battery
which has so promptly puffed off its smoke, he would prob

ably find that one gun was inclined high in air and the

next shooting into the ground ten paces in front of the

muzzle. It is not too much to say that this latter battery
has been in every respect acquiring inefficiency by the

day s work. It will be slow when it comes to action, be

cause the men have never been trained to be as quick as

the circumstances of action permit, have acquired no prac
tice in rapidity under those conditions. It will have ac

quired no practice in actual shooting except its few annual

shots on the practice ground, which are sure with it to

have been regarded as a most inconvenient interruption to

the show drill and show manoeuvres on which it has been

employed throughout the year. This is the point of

artillery tactics without which everything else is utterly
valueless. As Prince Kraft of Hohenlohe-Ingelfingen puts

it,
&quot; The artillery must in the first place hit, in the second

place hit, and in the third place hit&quot;

It depends far more in England upon generals com

manding districts and divisions and on their staffs than

upon artillery officers whether this result is attained or

not. It is almost impossible for the most zealous artillery

officer to keep up the confidence and spirits of his battery
and to keep their work to the proper level if on every
occasion they find that, because he insists on work being

properly done, some other battery which is amusing itself

with sham firing gets all the credit of superior smartness.

The matter is therefore vital to the efficiency of this arm
of the service. The infantry and cavalry will find in action

that they rely on the support of a broken reed if the

artillery generally has not brought the most efficient

technical and practice-ground work into the closest relation

with field manoeuvring. Given that this has been done
in the sense here described, Prince Kraft s next condition

may be briefly stated, because its importance will be easily
understood. &quot; It must next be in a condition to come into

position at the right moment, and, with this object it must

practise itself in getting over distances of many miles, and

even forced marches of a day or so, at rapid pace. If,&quot;

he adds,
1 &quot;

it can satisfy these claims, it will give us every

thing which is needed as to its fitness for employment in

battle.&quot;

So far we have spoken of conditions in which the tacti- Massed

cal necessities of modern artillery are very similar to those artillery

of modern infantry. In the next point the contrast is as

sharp as the analogy was close in the former instance.

Infantry, as we have seen, once committed to a fight, is be

yond the control of all officers not actually leading them
at the time. Artillery under all but the rarest circum

stances can be almost as easily moved from one point to

another of a battle-field out of action in which it is fiercely

engaged as if it were not employed in firing at all. There
fore the rule is now accepted in all armies that every gun
that can be employed should as soon as possible be brought
to bear on the enemy. The shorter time artillery is limbered

up and the longer it is employed in action the more effec

tive is its work. With a very large army Prince Kraft,
whose authority on such a subject is probably the highest
we have, makes a rather hesitating exception in this sense

that ordinarily the commander-in-chief of a very large

army will have whole army corps designed for a particular

work, usually for striking at the decisive point of a field

of battle. With these their own artillery will naturally
move. But so far as artillery is available on any part of a

field of action, even including that of divisions and army
corps kept back from the actual fight, as long as these are

stationary, every possible gun will be pushed forward.

The altogether overwhelming effect of a concentrated and
massed artillery fire is so enormous that whatever tends

to increase the number of guns employed tends to give
that superiority over the enemy s artillery which it is one

of a general s first objects to secure.

Ordinarily a battle will now begin by artillery opening
fire at a range which is fixed by the necessity of the attack

ing artillery not exposing itself during the time that it is

coming up to the enemy s effective fire with shrapnel
shell. This is reckoned at about 3800 yards. From that

point the artillery, as soon as it has been able sufficiently

to occupy the fire of the enemy to make further advance

possible, pushes in to a distance of from 2200 yards to

2700 yards. Infantry in the meantime will have been

pushed on sufficiently to protect the ground thus to be

occupied by the artillery from direct attacks from the

enemy. At this point an artillery duel is practically the

certain beginning of the regular battle. The artillery will

fire at any of the other arms as soon as it is able to

bring any effective fire to bear on them. It is no easy
matter for infantry to attack other infantry until the

artillery has prepared the way for them by a heavy fire.

But the artillery will hardly ever be able to do this until

it has established such an ascendency over the enemy s

artillery that the latter is either silenced or at least tern

porarily withdrawn.

No matter how great the mass of artillery that is Regulation

gathered together, Prince Kraft, basing his conclusions battery

upon the soundest reasoning, condemns altogether the ie-

independent fire of individual guns within a battery,

and, unless exceptionally for the purpose of ascertaining a

range, all salvoes of artillery by batteries or otherwise.

Nothing is gained in point of the number of shell that can

be thrown in a given time by firing battery salvoes in

stead of firing steadily gun by gun from the flank of a

battery. After a salvo an interval of from 36 to 48

seconds at least is required before another can be fired.

1 We quote from his correspondent s summary of his views, and

from the translation given by Major Walford, E.A. These words

occur in the 17th letter, Royal Artillery Institution Proceedings,

August 1887, p. 187.
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while with very rapid firing from the flank an interval of

from 6 to 8 seconds allows a shell to traverse a range of

from 2500 to 3000 yards, so that the effect of each shell

can be seen. 1 The effect of this is to enable the officer

commanding the battery to have his fire under control,

and to induce much more careful firing by each gun.

Indeed, if a German battery is seen to be firing, not from the

flank but irregularly, it may be taken for granted that it is

being mastered by the hostile fire, and is out of hand.

apply of The duty of each commanding officer of a battery is to

nimuni- be continually watching over the replenishment of his

ammunition, and therefore as long as possible to draw

upon his waggons for ammunition, keeping the ammunition

in his limbers as a last reserve. If this cannot be done,

the limbers must be filled up as rapidly as possible. If,

however, by misfortune all ammunition is exhausted, the

artillery must not retire, but must, for the sake of the

moral effect, remain without firing rather than produce the

encouragement to the enemy and discouragement to their

own troops of withdrawing without express orders.

ummary. We shall complete this sketch of the duties of artillery

in action by quoting the following summary from Prince

Kraft of Hohenlohe-Ingelfingen :

On the Offensive. (a) Artillery, after it has silenced the enemy s

artillery, must not as a rule approach nearer than from 1600 to 1700

yards to infantry of the enemy which is as yet intact and is not

engaged with other troops, (b) If the enemy s infantry is held in

check by another force of artillery, or by infantry, it is not only
advisable, but it is the duty of artillery to advance to a range of

from 1100 to 1200 yards, (c) At the most decisive moment of the
action artillery must not shun the very closest range, (d) As soon
as the main attack has proved successful, the artillery must hasten

np to secure the captured position by its fire
;
at such a moment,

its proper place, in most cases, is in the line of skirmishers.

On the Defensive. (a )
The normal post for artillery in a defen

sive position (though this may be modified by the character of the

ground) is 500 yards in rear of the foremost infantry position, pro
vided always that&quot;the latter leaves the field of fire of the artillery

open, (b) Artillery must never abandon its position, even if the

enemy come up to the muzzles of the guns, unless the officer com
manding the troops has given orders for a general retreat. But
this does not imply that artillery, acting on the defensive, are for

bidden, if the assailant begins to get the advantage in the artillery

duel, to cease firing for a time, and to withdraw their guns under

cover, with the object of suddenly coming into action again at the

most critical moment, (c) If the order to retreat is given, the only
possible moment at which it can be commenced is either when the

enemy has not yet advanced to the attack, or when he is preparing
a second attack after having been repulsed in the first.

Horse Artillery in a Cavalry Action. (a) As a rule horse artillery
should go in at once to a decisive range for the artillery duel, since

the considerations which compel artillery when engaged with

infantry to fight at longer ranges lose their force in this case,

owing to the speed at which cavalry can move. From this posi
tion it will silence the enemy s artillery, and immediately after

wards, or as soon as it can see them, it will turn its fire on tbc

enemy s cavalry, (b) During the charge of its own cavalry it will

fire on that of the enemy, or, if that be not possible, on his artillery.
If it has nothing to fire at, it will remain in position with loaded

guns (common shell and not shrapnel should be used), in order, in

case of the failure of the charge, to give support to its retiring
cavalry, and to show them where they are to rally, (c) The horse

artillery requires a special escort on that flank of its position
only on which the cavalry fight is not taking place, and even there
it requires it merely for the purpose of scouting ; a section will
therefore be sufficient, (d) If the charge succeeds, the horse

artillery must gallop up to the spot where it took place, in order to
secure its possession with their fire, and to assist in the pursuit.

The Combined Action of the Three Arms.

So far we have spoken of what may properly be called

the minor tactics of the three arms, though that name is

often applied in quite a different sense. There can be little

doubt that it is in that portion of tactics that the complexity
and difficulty of the present stage of the question lie. As
regards the larger handling of armies, the tendency of recent

wars has been rather to simplification than to increased diffi-

1 See the prince s 15th letter, Royal Artillery Institution Proceed

ings, p. 171.

culty. The employment of artillery in great masses, never

in isolated batteries, is, so far as that arm is concerned, its

most important law. So much so is this the case that,

even when as many as eighty-four guns were collected

together at Worth, the Germans found it answer best to

turn all of them at once upon a single French battery, and
then upon another, and so on. Wherever possible, some
at least of the guns will take up an enfilading position ;

that is, they will fire from flank to flank of the troops they
assail, in preference to firing directly at them. It is always
advantageous to the fire of artillery to have great depth
rather than great extent to fire at, because range is much
more difficult to fix correctly than direction.

Prince Kraft regards it as doubtful whether artillery
can be employed in crossing its fire, the right of a long line

of guns firing at an enemy s right and the left at the left,

which would give to each a certain advantage in the direc

tion of their fire. But it is clear that, if the whole of a

long line of guns be employed, as at Worth, first against
one object and then against another, many of the batteries

will not be firing directly to their front, but at an angle,
sometimes a very sharp one, to their own front.

In any case the earlier stages of a modern battle are Normal

sure to begin with a heavy fire of artillery, following either course

on some slight affairs of outposts or on the cavalry having u

ascertained the position of the enemy at least approxi

mately. Then may perhaps follow, what we have already

suggested as one of the alternatives, a carefully regulated

long-range fire of infantry; then probably a gradual

development of the infantry of the assailing army in front

of the position to be attacked and certain tentative move
ments designed to feel the strength of an enemy s position.

Then, as soon as the point to be carried at any cost has been

determined on, every effort will be made to distract the

enemy s attention from this, to occupy him at other points,
and by engaging him all along the line to prevent him
from reinforcing the point which it is essential to carry. At

present the attempt will be, when possible, almost certainly
to attack a flank. But, as the necessity of this becomes

thoroughly realized as it now is on both sides, and a

tendency arises towards continual extension of the space

occupied in order to meet outflanking movements, it is

almost certain that on one side or other the extension will

exceed the limits of defensive power, and that then blows

will be struck with the object of breaking the too extended

line. All the cavalry not employed in mere reconnoitring

duties, or for keeping up the connexion between different

parts of the army, will ordinarily be kept under the con

trol of the commander-in-chief until he is able to define

the part of the battle in which it can be most effectually

used. Then, when he has so far decided its direction, he will

be obliged to leave all details to the cavalry leader, who will

choose his own time and opportunity for delivering his

blow. The local defensive power conferred by the present
arms will be used on both sides. The assailant will

endeavour by employing it at unimportant parts of his

line to gain the advantage of the superiority of force neces

sary for striking at the decisive point. The defendant

will naturally employ it to the full. Both on one side

and the other, however, the effort will be to keep strong
forces of all arms for the decisive period of the action.

So far as Continental warfare is concerned, the enormous

development of modern armies makes it very uncertain

how far elaborate strokes of tactical skill can ever again
be delivered in the way they were by Napoleon, for

instance, at Austerlitz and Dresden. The experience of

recent wars supplies us at all events with nothing of the

kind. The enormous masses and the enormous extent of

ground to be covered almost force a general into the

simplest possible arrangements on the larger scale, leaving
XXIV. 46
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it to his subordinates to work out the development with such

local skill as the circumstances permit. Nevertheless, it

would be rash to say that, as incidents of a great campaign,

many battles may not be fought, the effect of which on

the conduct of the general operations will be very decisive,

where comparatively small numbers are engaged. For the

conduct of these at least there are many lessons to be

gathered from the tactical experiences of earlier wars.

In the taking up of positions it may be assumed gene

rally that the conditions to be sought are freedom for

manoeuvre, free scope for fire both of artillery and

infantry, and, as a rule, for that end gentle glacis slopes like

those of St Privat and Gravelotte, rather than precipitous

heights like that of the Red Hill at Spicheren. There

is nothing as to which war experience and popular

assumptions differ more than as to the relative strength
of different positions. As a rule, steep heights give a great
deal of cover from fire. Their lower slopes can only be

seen from the edge, and that edge cannot be held because

it is completely exposed to the enemy s fire from many
points below. Tt is better to have a difficult climb than

to be shot by a bullet. It has constantly happened that

positions have fallen because the defenders have trusted to

physical difficulties of access rather than to the effect of

ground upon the use of arms for their defence. Whatever

tends to oblige an enemy to debouch on a narrow front

against a wide front of fire is most valuable to the defence
;

but it is upon considerations like these of the use of arms

that the strength of a position must be determined.

Similarly, whatever tends to facilitate communication

between one part and another of your own troops, and to

cause an enemy to separate his, adds greatly to the strength
of your position. The element of time also has here, as

in the province of strategy, to be always taken into account.

Where ground tends to make movements slow and difficult,

there it will be safe to economize men by employing small

forces, in order to gain time for decisive blows in other

directions. Whatever in an enemy s rear will prevent his

safe retreat, and therefore either locally or throughout a

position will make successful attack decisive, is greatly in

favour of the army which, whether at first on the defen

sive or offensive, can attack an enemy in such a position.

The application of these principles is almost infinite in its

variety. It is impossible here to do more than indicate

their general character.

The proposition has been advanced that it would be best

to meet the effort of an assailant to outflank a position by
employing detached bodies to manoeuvre outside the posi

tion, so that when an assailant has committed himself to an

outflanking movement, and has moved up his enveloping

troops, the detached body could fall upon these unexpectedly
from their rear. Twice during the -1870 campaign the

Germans designed a movement of this kind. In neither

case was there an opportunity for putting it to the test.

Such a movement successfully executed could hardly fail

to have great results. On the other hand, a well-handled

cavalry, searching all the country round prior to an action,

might not improbably discover the isolated corps placed for

the purpose, and in that case it ought not to be difficult

for the assailant to keep it apart from the main army and
to destroy it.

A proposal of a somewhat kindred kind, but involving a

different principle, was made by Sir E. Hamley as a de

duction from the 1870 campaign, and was applied in

practice by the Russians in Asia in 1877. He suggested
that the defensive strength of comparatively small bodies

was now so great that a general would be tempted to

detach, or to connect with his main body only by a tele

graphic wire, a body of troops, who, passing round an

enemy to be attacked, should take up a strong position in
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his rear, and should thus become the anvil on which the

main assailing army should act as hammer, grinding the

enemy between them to powder. This was actually done

by the Russians, who in October 1877 destroyed Moukhtar
Pasha s army by this very means.

Both these forms of operation the detached force to

the flank and the detached force to the rear partake of

the nature of the attempt of Napoleon to destroy the

allied armies, after the battle of Dresden in 1813, by pre

viously detaching Vandamme to intercept their retreat.

As a matter of fact, that manoeuvre was one of the most
disastrous that Napoleon ever attempted, but the disaster

was probably due to a failure of Napoleon s own wonted

activity arising from illness. The telegraph might then

have made a very great difference in the result of the

operation. In any case, these suggestions indicate pos
sibilities of action, due to the present condition of arms
and of science, which may have much wider application
in the hands of skilful commanders. Everything will

depend on their execution, and on the skill with which

they are met. It may at least be asserted that, with the

possibilities of such manoeuvres being employed against

him, it will ordinarily be extremely rash for a general to

commit himself to the actual turning movement by which
he wheels up a portion of his army to attack an exposed

flank, without having searched the ground with his cavalry
far beyond the point which he proposes to assail. This

was actually done by the German cavalry under express
orders from headquarters, prior to and during the great

turning movement at the battle of Gravelotte.

Marches. The principles regulating the marches of armies which Marches.

precede battles are determined by the conditions of a modern
battle itself. As a rule nowadays the cavalry of an army will be

certainly pushed far forward in advance of the main body. There

fore, with the exception of small parties of horsemen employed as

orderlies, for keeping up the connexion between one pnrt of an

army and another, and to aid the infantry in the immediate work
of local security, the marching body will in ordinary country
consist of artillery and infantry. The tendency for every action

to begin by artillery fire continually leads more and more to the

pushing forward of that arm to the front of the column, only
sufficient infantry being placed before it on the road to give pro
tection in case of sudden attack, and to furnish the necessary

troops for the defence of the guns at the beginning of an action.

The exact order of march will therefore necessarily vary with the

character of the country through which the army moves. In very
mountainous districts, in which collision with an enemy may occur

at any moment, it may be necessary to push forward infantiy
instead of cavalry. In all cases where mountain defiles have to be

passed, detached infantry must gain possession of the heights
before the main body enters the defile.

Since the great object of all marches is to deliver the army in

fighting order on the battle-field, it is necessary that the force

should not be dispersed too widely on the march, but it is quite as

necessary with large bodies of troops that the march should not

be made ixpon too few roads. An army corps with its attendant

waggons occupies in depth about 25 miles on a single road. As
under most circumstances a day s march is about 13 or 14 miles, it

is clear that, if an army corps were moving in the ordinary road

formation on a single road, the rear of the column would scarcely be

able to arrive on the same day that the head of the column was lir.st

involved in action. Nor is it always possible to place the whole of

the fighting force in front and to leave the whole mass of waggons
in rear. Ambulances and surgeons at least, as well as ammunition

columns, are required at the very moment of battle. Therefore it

is advisable to employ as many roads as possible that are within con

venient reach of one another. The difference between the lengths
of march that have been done by troops \mder favourable and un
favourable conditions is so great that it is impossible to fix any

specific length as the march that can xnider all circumstances bo

relied on. Good spirits, good roads, high training, and favourable

weather on the one hand, and depression, deep mud, storms, and
want of marching condition on the other, are elements that must
be taken into account in all such matters. Of the difficulties which

a large number of troops marching on a single road encounter a

striking illustration is afforded by an incident of the 1866 cam

paign. According to the Austrian official account, the men marched

eight abreast in order to diminish the length of road occupied.

Yet, though this unusually wide marching front was taken up by
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the infantry, and corresponding formations were as far as possible
taken by the other arms, the length of the longest column, accord

ing to Von der Goltz, was, when actually on the road, from front to

rear 67^ miles in length. In this case about three corps were march

ing together. Hence it is always desirable when possible to allow

one road at least to each division. Another striking illustration

both of the size of modern armies and of the length occupied by
troops on a road is given by Von der Goltz. He calculates that, if

the present German army were placed on one road, it would reach

from Mainz to the Russian frontier, the whole distance being densely

packed with men, guns, and waggons. Again, lie shows that either

the present French or German army extended in battle array would

occupy the entire length of the common frontier of the countries,

.dvanced Advanced and Hear Guards. The questions involved in the

ad rear proper use and employment of advanced and rear guards would

nards. occupy more space than we can possibly afford for them. In

general terms it may be said that, with both advanced and rear

guards, artillery (perhaps with machine and quick-firing guns),

cavalry, and mounted infantry will play the principal parts. It is

tolerably certain, though opinion is much divided on the subject,
that the enormous advanced guards employed by the Germans during
the 1870 campaign, in which the advanced guard of an army corps
sometimes consisted of about half the whole force, would be for

most campaigns a mistake. The tendency of very large advanced

guards is, as that campaign showed, to bring on actions prematurely.
Artillery or mounted corps can be easily drawn out of a premature
action. Infantry cannot be so withdrawn. If the advanced guard
is large enough to give time to the marching body to form upon
suitable ground before it is attacked, it possesses all the strength
that is necessary.
The task of a rear guard retiring before a victorious enemy, and

covering the retreat of a beaten army, is one of the most delicate

of operations. It depends for its proper execution on the full

employment of those means for gaining time by forcing an enemy
to deploy on unfavourable ground which have been described under
the general heading.

utposts. Outposts. The subject of outposts is also one which, for its full

explanation, would require a volume to itself. The general prin
ciple on which their use is based is that a slender cordon of men shall

so surround an army when at rest that no enemy can approach its

quarters unobserved, and that this cordon shall be supported by
piquets from which the actual sentries for the cordon are taken,
and these again by stronger but less numerous bodies, serving to

connect together the different parts, so that, if the enemy attempts
to drive in the outposts at any point, he meets with a continually
increasing resistance. In this broad indication of the method, the

principle is equally applicable to cavalry and to infantry outposts.
In general, however, the security of a modern army, when not in

actual contact with an enemy preparatory to battle, depends chiefly
on the early information gained by cavalry pushed far out beyond
the rest of the army. The cavalry will be at a distance of at least

one or two days march in advance and on the flanks scouring the

country in all directions.

It is practically certain that during the earlier stages of a

campaign the collisions that will occur will be between bodies of

cavalry pushed forward from both sides, supported by horse artillery
and by such infantry as can be rapidly transported to the front.

The circumstances of the collision of the main armies must depend
in the first instance upon what happens in these encounters, in

which cavalry will be the most important arm. Both sides will

endeavour to use their cavalry to obtain all the information they
can and to prevent the enemy from obtaining information of their

own movements. At the same time, in the case of two great
neighbouring powers like France and Germany, it is probable that

attempts will be made by the cavalry on both sides to interfere

with the mobilization of the armies across the frontier. These
efforts promise to result in contests on a scale and of a kind such
as we have never yet seen, and of the nature of which it is difficult

to judge from any past experience of war. It seems certain, how
ever, that the body which will gain victory in these encounters
will be the most highly trained and numerous cavalry, supported
by its sister arm the horse artillery. But the value of a body of
mounted infantry, and perhaps a strong force of cyclists, pushed
forward to support the cavalry, can hardly be doubted when it is

remembered how often defiles will have to be seized, bridges held,
and important stations permanently secured. No doubt, when
such infantry is not available, cavalry will at times have to be

employed on foot for these purposes. So long as such employment
is looked on as exceptional and a necessity to be regretted, it

need do no harm. In any case no rules must prevent the securing
of the actual object for the time being.

ieconnais- Reconnaissance and Intelligence. The vital necessity of obtain-
ince and ing all possible information of what an enemy is doing makes the
itelli- reconnaissances continually carried out by cavalry all round an
ence. army, and the occasional special reconnaissances conducted by single

officers and small parties or strong bodies employed for the purpose,
some of the most important operations of war. It is, however,
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difficult in brief space to lay down rules for their guidance, because
the essence of the value of such work depends on officers being
trained in all parts of the art of war so as to know what to look for
and what to report. The principles of such reconnaissance are
determined by the general principles of both strategy and tactics,
and are not in themselves independent. Nevertheless, it is very
important that it should be realized, by men who are sending in

reports from some one point of a large circle, that information in
itself apparently unimportant may be of the greatest value when
it is collated with other facts either already known or simultane

ously gathered from other quarters. Thus, for instance, a news
paper advertisement, or a reference to a particular man or officer as
not being with his regiment, may give negative evidence of the

position of that regiment which may become of great importance.
The sifting, therefore, of information should be chiefly left to the

department at headquarters which has charge of that work. Spies
and deserters will supply evidence the value of which usually
depends on the power of the department to check their assertions

by a number of minute facts already known. Any information
about the enemy or the country which may assist to that end
should be carefully gathered and reported. Numerous forms and
rules have been drawn up to supply hints as to the kind of informa
tion about roads, rivers, railways, villages, &c., which should be

gathered. Lord Wolseley s Pocket-Hook and Colonel Harrison s

Handbook are the best for these purposes.
Literature. The following books may Ibe recommended as the most recent and

most valuable on matters of military art. (1) On tactics, to which modern military
literature has been chiefly devoted, see Prince Kraft of Hohenlohe-Ingelfingen s
Letters on cavalry, infantry, and artillery, especially those on the last-named.
These arc being now translated in the Proceedings of the Royal Artillery Institu
tion. (2) On cavalry tactics two anonymous works by the same writer appeared
in Germany in 1884 : Die Kava/lerie-Division als Schlachten/corper,and Ueber die

Beitaffnung, Ausbi/dung, und Vencendunrj der Reile.rei. The former has been
translated into French in the Re.i-ue de Cavalerieof successive months of 1885-8fl,
and we have no hesitation in saying that it is a book that ought to be known to

every officer of every arm of the service, but more especially to every cavalry
officer. See also Das Volk in Waffen (&quot;The Nation in Arms&quot;), by Baron von der
Goltz, which hiis been completely translated into French under the title of La
Nation armee organisation militaire et grande tactique moderncs (1884) ; parts
of it have been translated by Sir Lumley Graham in the Journal of the United
Service Institution, .No. 138. vol. xxxi. (1887). (3) On infantry tactics the books
are legion. They should be read in conjunction with the actual history of the
battles on which their conclusions are based, and if possible with a study of them
on the ground on which they were fought. Perhaps the most important are Von
Scherff s Studien zu neuen Infanterie-Taktik (1873), translated by Sir Lumley
Graham, New Tactics of Infantry, 1875; Verdy du Vernois s Studien uber Fe/d-
dienat (1SSG), and his Studien uber Tnippen- Fuhrung (1873-75), and the numerous
strategical and tactical studies recently published in Germany, many by Von
Gizycki, and in some cases translated as we have noted above by Captain Spenser
Wilkinson, and publUhed by the Manchester Tactical Society. We should also
recommend a perusal of Col. the Right Hon. J. II. A. Macdonald s Common Setife
on Parade (1880), from which we have given seveial extracts. (4) On strategy
Prince Kraft s &quot;strategical letters&quot; have already been alluded to. Sir Edward
Hamley s Operations of War (4t h cd., 1878) remains without a rival in the English
language on questions of strategy. We cannot think that Clauscwitz s great
book. On War. translated by Col. J. J. Graham, 1873, has ceased to be of value.
Mekler s Taktik, which represents the course for the German war school, has
not as yet been translated ; it is a most important work. No soldier can read
Major Adams s Great Campaigns without advantage. But on these matters we
must conclude by expressing our conviction that an exhau&amp;gt;tive study of at least a
single campaign carried out pretty nearly on the principles laid down, for the pur
poses of the study of general history, by Dr Arnold, in his Lectures on History,
but with just such modifications as apply to war study, is almost indispensable to
a soldier who would derive much value from those books which examine the whole
field of war, and that that cultivation of the judgment of which we have spoken
must follow, if any real use is to be made of either one or the other. (J. F. M*.)

XAVAL STRATEGY AND TACTICS.

The introduction of steam, armour, the torpedo, and
other modern changes must necessarily have produced
modifications in naval strategy and tactics since the days
of the last great naval war. In the course of the last

eighty years wars on land, both in Europe and elsewhere,
have been frequent, and soldiers have thus been enabled

to keep pace with modern inventions, and to accommodate
their strategy and tactics to the ever-changing conditions

of the problem. But since 1805, when Great Britain, by
her crowning victory of Trafalgar, placed herself in un

disputed command of the seas, and, having rendered her

self superior to all possible combinations against her, was
thus enabled to found unmolested her unrivalled colonial

empire, the world has seen no naval war of sufficient

magnitude to enable seamen to lay down maxims of

strategy and tactics founded on actual experience. It

does not follow, however, that we must necessarily give

up the problems as insoluble
;
we are entitled to reason

by analogy. The lessons of history, if not followed too

slavishly, will act as a useful guide ;
and when we have

made due allowance for the superseding of sail by steam

power, and the consequent limits to the mobility of all
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fighting ships dependent on their supply of coal, when
we have taken into consideration the cutting of the Suez

Canal and the possibility of another through Panama, and

when we have given due weight to the possession by
various nations of certain strategic points on the surface

of the globe where coal may be obtained, we shall be able

to construct some not altogether imaginary theories of

future naval strategy, and shall probably find that the

problem, at least as between Great Britain and her

maritime rivals, bears a striking family resemblance to

that which presented itself in the past. The geographical
factors are not greatly altered. Some new naval powers
have sprung into existence, and must be taken account

of, whilst some of those which figured conspicuously in the

beginning of the century have dwindled into insignificance;
but the relative interests of the two great maritime rivals,

Great Britain and France, are practically unchanged.

rategy. Strategy. The great continental powers of Europe, in

consequence of their land frontiers, have to depend mainly
on their armies to defend their position, and maintain

their independence, and they have all been constrained to

adopt a system of forced military service, and to support

great standing armies, with prodigious reserves, and vast

stores of war material constantly at hand. For them the

problems with which we are now dealing are questions of

minor importance, and must be held entirely subordinate

to their military requirements. Italy is probably the only
one of them which has reason to fear invasion by sea, or

descents and raids upon her extended coast line
;
and she

has lately been making gigantic efforts to supply herself

with a powerful war navy, though she is still far behind

France, the only power from whom she has any cause to

rategic apprehend attack. To Great Britain alone of the great
oblemsof

powers of Europe are the problems of naval strategy of
ramount

paramount importance. Upon a thorough knowledge and

Great

106

Just appreciation of them, with a sufficient provision of

itain. physical force to secure their successful development in her

own interests, depends the existence of the British empire.
The two primary factors which must decide the future

naval strategy of Great Britain are the command of the

English Channel and the protection of her mercantile

marine. Upon the former depends her own safety from

invasion, or from partial but disastrous raids upon her open
commercial cities and coast towns; and upon the latter

depends the no less vital consideration of the uninterrupted

supply of food and of raw material for manufacture.

Her naval supremacy in the Mediterranean is of vast

importance, for upon it will depend the freedom of her

principal route to India and Australia, and also the

eventual retention of Malta, Gibraltar, and Cyprus, and
of that priceless possession vaguely termed naval prestige,

upon which alone she can found a claim to be classed

amongst the great powers of Europe. But, notwithstanding
the importance to Great Britain of being able to hold her

own in the Mediterranean, either with or without allies, in

the event of a war with France, or with France and Russia

combined, it cannot be considered as vital to the exist

ence of the empire ;
and it is possible to conceive circum

stances in which she might be driven from that sea, or for

strategic reasons be induced temporarily to withdraw her

ships, and yet, if she could keep open her alternative

trade route by the Cape of Good Hope, and protect her

food supplies from America, she might secure time to

develop her unrivalled maritime resources, and eventually,

notwithstanding the enormous temporary loss of prestige,

regain her wonted supremacy on all seas.

The naval strategy of the past was necessarily a some
what inexact and haphazard business. The fact that

fleets had to depend entirely for locomotion upon the

fickle and uncertain power of wind rendered it impossible

to form accurate schemes of combination, and thus the

most carefully planned expeditions and enterprises were
often frustrated and rendered abortive almost at the

moment of consummation by a foul wind or storm. All

this is now changed ;
the present development of steam-

power renders fleets practically independent of wind, and
even storms can only slightly affect them. The limit to

their range of operations dependent on their coal supply,
with the question of the possibility of replenishing, adds
another element of certainty to the data upon which we
can form accurate calculations as to the power and mobility
of fleets. It has become possible, therefore, to say that

naval strategy is no longer the inexact and haphazard busi

ness, depending largely on chance, which it was of old, but an
accurate and most interesting science, worthy of the close

attention and practical study of the most skilled experts.
The two principal objects of the naval strategy of Great

Britain the command of the narrow seas around her

coasts, and the protection of her mercantile marine are

to a certain extent different, though not actually inde

pendent of each other. Thus she might, by providing an

overwhelming fleet of iron-clads, and neglecting to build a

sufficiency of fast cruisers, retain undisputed command
of the narrow seas, and yet have her commerce swept off

the ocean by an enemy provided with numerous fast,

far-ranging cruisers
;
and on the other hand, it would be

useless for her to provide vast numbers of vessels of the

latter class to protect her commerce all over the world, if

by neglecting her iron-clads she lost command of the

narrow seas, and saw her merchant ships captured in sight
of their ports. It is obvious, therefore, that her only

safety depends upon an ample supply of both.

The naval strategy of the last war may be briefly but Blockade of

comprehensively described as a blockade of the enemy s enemy s

ports. The question which now exercises the minds of p01 s

seamen is whether blockade is at present possible, and if

so under what conditions
;
and the conclusion which seems

to have been arrived at by the ablest naval strategists of

the present day appears to be that a close blockade,
carried on under the old system, is, for various reasons, no

longer possible. What is now practicable is observation,
or watching by a chain of look-out vessels in connexion

with a superior fleet, in such a way that the squadron in

port would be masked (to use a military term), or in other

words, that they would be unable to leave the port with

out the extreme probability of being obliged to meet and

engage with a superior force. The distance at which the

masking fleet should remain from the blockaded port, and
the question whether they should be kept under weigh,
or at anchor at some suitable anchorage, are points of

detail which come more under the head of tactics, and
must be decided in each individual case in accordance

with local circumstances, and with such considerations as

the prospect of the blockading fleet being or not being

subjected to the attacks of torpedo boats and coast de

fenders, which, although not strictly speaking sea-going

vessels, are yet capable of exercising potent energies within

a certain zone of their port, by selecting the most suitable

time and weather for their operations. Such considera

tions render it obvious that the blockading ships must

greatly exceed the sea-going force in the port blockaded,
as they render themselves liable to all sorts of subsidiary
but very effective attacks from comparatively insignificant

forces, which, in consequence of their own distance from

their base of operations, they would be unable to reply to

in a similar manner. If the blockading force is to be

kept constantly under weigh, its numbers must be still

further increased, as in that case a certain proportion of

the ships, variously estimated at from one-sixth to one-

third, must be continually absent from their station for
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the purpose of replenishing their coal supply, and of

making those repairs to machinery which are incidental

to steam ships kept constantly under weigh.

Swift The effective blockade of an enemy s ports would of

cruisers, itself provide for the protection of commerce, for if no

hostile ships could escape there would be nothing to prey

upon the commerce. Such experience, however, as was

gained during the American civil war, supported by
numerous peace trials and general nautical experience
on the subject, tends to show that a perfectly effectual

blockade is impossible, as against steamers: some vessels

of high speed will certainly find means of escaping on

dark nights or during thick weather, so that it becomes

necessary for a rich commercial nation, whose merchant

ships cover every sea, to make arrangements for providing
at least two cruisers of superior speed and greater coal

endurance, to look after every one of the hostile raiders

which may escape the blockade and endeavour to adopt
the tactics of the famous &quot;Alabama.&quot; Some half dozen

Confederate cruisers of feeble power and insignificant speed
succeeded in driving the merchant flag of the United

States off the ocean, and deprived that country of the

large share of the carrying trade of the world which it

then possessed. A similar disaster to Great Britain in her

present unique position would, it is almost superfluous to

point out, have far wider consequences.
Some high political authorities have given it as their

opinion that no fleet of fast cruisers which it would be

possible to provide would suffice for the protection of

Great Britain s commerce in case of war with a maritime

power. This may or may not be the case, but it is a

view not generally shared by the highest naval authorities,

who take into consideration the possession by Great Britain

of the principal coaling stations of the world.

A novel but apparently not unpractical proposition has

been made by one of the ablest and most thoughtful
admirals of the British navy, with a view to prevent the

wholesale transfer of the mercantile marine to a neutral

flag on the outbreak of war with a maritime power. It is

to the effect that the national exchequer should guarantee
to make good all war losses, provided owners conformed
to a few simple but not too harassing regulations as to

routes and times of sailing, to be laid down by the

Admiralty from time to time. It is quite possible that

the call on the national purse might be enormous, perhaps
a hundred millions sterling during the first six months of

the war; but no mulct it would be reasonable to conceive

would equal the amount of the indirect national loss which
would accrue from the wholesale transfer of the carrying
trade of the country to a foreign flag.

The subject is worthy of the attentive consideration of

all those who essay to deal with the great questions of

naval strategy, as the protection of the mercantile marine
of the country from either direct or indirect destruction

is one of the principal factors in the problem.

Changes Tactics. If naval strategy has been modified by the
in naval recent inventions and alterations in warlike materials and

the motive power of ships, it is certain that the same
causes have had a still greater effect upon all preconceived
notions of naval tactics.

Weather gauge will no longer be sought for as an

advantage. In fact in all cases of attack by surprise,
such as an assault by torpedo boats, or other light craft,
for the purpose of harassing a fleet, the attacking force

would certainly approach from the leeward, by which
tactics the smoke from every gun fired by the fleet would
act as a screen to hide their movements, and protect them
from machine gun fire

;
for not even the beams of the

electric light can penetrate smoke.

A large amount of speculative writing has lately been

indulged in, by both English and French writers, as to

the naval tactics of the future. We hear of
&quot;

ramming
tactics,&quot;

&quot; the end-on attack,&quot;
&quot; the melee,&quot; and various

other somewhat vague phrases, used to express the views

of theorists as to the probable tactics of a future naval

battle
; and, whilst the torpedoist tells us that his weapon

(meaning the locomotive torpedo) will certainly decide an

action, and forbid ships to approach near enough for

ramming, the artillerist laughs to scorn the inaccuracy
and limited range of torpedoes moving in such a dense
medium as water, and maintains that his weapon, of far

greater accuracy, almost equal destructive power, and

immensely greater range, will as of old decide the battle.

It is probable that all three weapons, ram, gun, and

torpedo, will play a part in future naval battles, though
many thoughtful and practical seamen seem to be coming
to the conclusion that the ram will not be deliberately

used, except perhaps to give the coup de grace to a ship
with her engines already disabled

;
and this even would

appear to be a wanton destruction of a ship which might
become a valuable prize, and an inhuman sacrifice of lives

no longer capable of exercising any material influence on
the battle.

It seems to be thought that ramming when it takes Ram-

place in action will be as often accidental as deliberate
;
ming-

and indeed the present high speed and great size and

weight of iron-clads would probably forbid practical sea

men from adopting that mode of attack. Two ships of

from ten to thirteen thousand tons, meeting end-on at a

speed of 28 knots an hour (assuming the speed of each to

be 14 knots), would certainly produce mutual destruction,
with loss of the lives of almost all on board, and it seems
difficult to believe that any two men who still retained

calm judgment and reason would deliberately adopt such

a suicidal method of fighting, if indeed it be possible to

steer two large ships at high speed with such accuracy as

to cause a direct collision, a point which many practical
seamen doubt.

On the other hand, a ship striking another on the

broadside, or at any angle approaching a right angle,
would probably cause the destruction of the latter, with

but trifling injury to herself, supposing her bows to be

properly constructed for ramming ; but, in order to place
a ship in a situation to strike such a blow (both ships

proceeding at speed), she would herself have to assume a

very critical position ;
that is to say, she would have to

expose her broadside, or in other words, she would have to

place herself almost as much across the assumed path of

her adversary as the adversary was across hers
;

in which

position the miscalculation of a few seconds in time, a

knot or two in speed, or even a small touch of the helm
of either ship at the last moment, would turn the would-

be rammer into the victim. It is probable therefore that,

if ramming takes place in action, it will be more frequently

by accident than design.
Much has been made by the advocates of ramming

tactics of the incident of the battle at Lissa, where the

Austrian wooden ship
&quot; Ferdinand Max &quot; rammed and

j

sank the Italian iron-clad &quot;Re d ltalia
&quot;;

but it has been

stated on high authority that the brave Tegethoff himself

has disclaimed any preconceived design in the matter,
further than that he suddenly observed through the smoke
a grey object in front of him, which he took to be an

enemy, that he ordered his ship s engines to be put
&quot;

full

speed a-head&quot; and his ship to be steered for the object,
and that he then found he had rammed and sunk the

&quot;Re d ltalia.&quot;

In some instances modern ships have been designed and
built with a view to carrying out some special plan of

tactics. Thus in the British navy several ships have been
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built for the &quot; end-on attack,&quot; as it is called, a somewhat

vague term for expressing the desire of some officers to

light their ships end-on to the enemy, tactics, however,
which can only be consistently carried out if the enemy
consents to run away ;

otherwise it is evident that, if both

ships continue to advance towards each other, they will

meet, and if they do not strike and sink each other, they
must pass from the &quot; end-on &quot;

to the &quot;

broadside-on,&quot;

then &quot;

stem-on,&quot; and then, unless they mutually agree to

run away from each other, they must pass through the
&quot; broadside-on

&quot;

position again before they resume the
&quot; end-on &quot;

or bow attack.

It would seen therefore to be wise not to construct the

ordinary battle ships for any particular method of attack,
whilst the whole subject is in such an untried and specula
tive condition, and so much necessarily depends on the

tactics of the enemy, but rather to make ships as strong
all over, both offensively and defensively, as it is possible
to do upon a given displacement and at a certain cost.

The principal tactical formations for modern fleets are

single column in line ahead
;
two and three columns in

line ahead
;
the same in line abreast

; quarter line or line

of bearing ;
indented line

;
and the group formation. In

the last-named, a group of three ships becomes the tactical

unit instead of the single ship ;
there is a leader with a ship

on each quarter at different angles and different distances
;

and in this, and also in the indented line formation, the

object is to keep the broadsides of the ships open or clear

of consorts
; but, in consequence of the more recent battle

ships not being built specially with a view to broadside

fire, these somewhat complicated formations are not

generally popular.
Science and the ingenuity of inventors are day by day

adding fresh weapons of more terribly destructive energy
to the already prodigious list of war material, and the

attack may be said to keep always well ahead of the

defence, so that it becomes more difficult to lay down
fixed rules for tactics than for strategy. Much will

depend upon the personal genius, nerve, and happy in

spirations of the individual admirals and captains who
first find themselves engaged in a modern naval battle

;

and national instincts, and practical experience in handling
steam ships at high speed, will count for much towards

the issue. (c. c. P..F.)

WAKANGAL, or WORUNGUL, an ancient town in the

Nizam s Dominions, or Hyderabad state, situated 86 miles

north-east of Hyderabad city, in 17 58 N. lat. and 79 40
E. long., and containing in 1881 a population of 3347.

It was the ancient capital of the Hindu kingdom of

TelingAna, founded by the Narapati Andhras, of which
now little remains to denote its former grandeur except
the four gateways of the temple of Siva. These are still

in a state of tolerable preservation.
WARASDIN. See VARASD.

WARBLER, in ornithology, the name bestowed in 1773

by Pennant (Genera of Birds, p. 35)
1 on the birds removed,

in 1769, by Scopoli from the Linnaean genus Motacilla (cf.

WAGTAIL) to one founded and called by him Sylvia, the

last being a word employed by several of the older writers

in an indefinite way, that is to say, on all the species
of Motacilla which were not Wagtails.

&quot; Warbler &quot; has

long been used by English technical writers as the

equivalent of Sylvia, and consequently generally applied
to all members of the Family Sylviidse. thereon raised,
which has since been so much subdivided as to include a

vast number of genera, while species almost innumerable
have from time to time been referred to it.

Until recently ornithologists had come to agree pretty well as to

which forms should be considered to belong to the Family Sylviidse,
the &quot;American Warblers&quot; (Mniotiltidse), to be presently con

sidered, being therefrom segregated ;
but some writers, seeing the

difficulty of separating the remainder from the Turdidse (cf.

THRUSH), tried to get over it by proposing to erect an intermediate

Family for the WHEATEAR (q.v. ) and some similar forms, under
the name Saxicolidse. In truth the difficulty was thereby doubled,

for, if it was before hard to distinguish between Sylviidse and
Turdidse, it has since become harder to distinguish on the one
hand between Sylviidse and Soxicolidee, and on the other between
Saxicolidse and Turdidse. The confusion thus caused is chiefly due
to the adoption in a more or less modified form of the views put
forth by Sundevall in 1872, and revised by him in 1874 (cf. ORNI
THOLOGY, vol. xviii. p. 38). For him, however, it is to be said that
he at least proceeded in a fashion that had long been recognized,
and gave reasons, -whether good or bad, for the system he pro
pounded; but his imitators have omitted so obvious a requirement,
and leave to any one who would use their results the task of dis

covering how they have been reached. Hence it has been

suggested that some of the alterations introduced since Sundevall s

time have been purely arbitrary, if indeed they did not proceed
from considerations of personal convenience, or occasionally even

through mischance. Still the greatest allowance must be made for

those who attempt to reduce to order such a multitudinous

assemblage of forms forms which present an almost endless

1 For this reference, not before precisely given, the writer is in

debted to the Rev. G. M Arthur.

variety of small differentiating characters, pointing in numerous
directions while the essential structure of all is apparently so

similar that at present there is no hope of assistance from the
anatomist or the morphologist. But the affinity, seeming or real,

to the Turdidse does not offer the only difficulty. The resemblance
which some other forms, often placed with the Sylviidse, bear to

the Timeliidse 2 the Crateropodidx of sonic systematists is equally
if not more puzzling. It is admitted by many systematists that
the Timeliidse form a group that has been made a

&quot;refuge for the

destitute,&quot; a group into which genera and species that were trouble

some to classify have been thrust ; and, as a natural consequence,
the limits of such a

&quot;

Family
&quot;

or group have scarcely been

plausibly defined. 3 It appears that the so-called Timeliidse, lead

off to other groups, as the Laniidse
(&amp;lt;/. SHRIKE) and what not, and

their existence as a separate
&quot;

Family
&quot;

can hardly be taken for a

certainty. Again, a small group of birds, almost wholly peculiar to

the Australian region, have been sometimes separated as Maluridse,
and of these more must be said presently. Lastly, there are certain

genera that, though formerly included without hesitation among
the Sylviidse, have lately been designated &quot;Fly-catchers,&quot; on

grounds, however, that have not been explained.
To deal with this theme in satisfactory detail would require far

more space than can here be allowed, for the failures of later

systematists would have to be shewn by a series of minute criticisms

of a kind that would be only acceptable to specialists, and hardly
understood by others than experts. All things then considered, it

would seem to be best for our present purpose to regard the

&quot;Warblers&quot; without pledging our faith to the recognition of a
&quot;

Family
&quot;

Sylviidse horn the point of view which obtained before

the more recent and perplexing (because ill-defined) opinions were

introduced, and that aspect is afforded by the scheme furnished

by Canon Tristram to Mr Wallace, and by him adopted in his

Geographical Distribution of Animals (ii. pp. 257-260) ;
but our

limits will only allow us to touch upon a few of the most prominent
members in addition to those which have already been or will form
the subject of separate articles. In this sense then the first that

may be mentioned are those forming a group of more or less aquatic
habit, usually called Calamohcrpinsc but more correctly Acroccplia-

linse, the commonest of which in England is the well-known Sedge-
bird or Sedge-Warbler, Acroccpkalus sckcenobsenus, whose chattering

song resounds in summer-time from almost every wet ditch in most

parts of Britain. As is the case with so many of its allies, the

skulking habits of the bird cause it to be far more often heard than
seen

; but, with a little patience, it may be generally observed

flitting about the uppermost twigs of the bushes it frequents, and
its mottled back and the yellowish-white streak over its eye serve

to distinguish it from its ally the Reed-Wren or Reed-Warbler, A.

strepcrus, which is clad in a wholly mouse-coloured suit. But this

last can also be recognized by its different song, and comparatively
seldom does it stray from the reed-beds which are its favourite

2 These are exotic birds, having no recognized English name.

Those of &quot;Babblers,&quot;

&quot; Bush- Babblers,&quot; and &quot;Babbling-Thrushes&quot;

have been applied to them by some writers, who consider them to be

sufficiently characterized by their short, rounded, and incurved wings.
3
Cf. Mr Sharpe s meritorious efforts, Cat. B. Brit. Museum, vols.

vi. and vii.
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haunts. In them generally it builds one of the most beautiful of

nests, made of the seed-branches of the reed and long grass, wound

horizontally round and round so as to include in its substance the

living stems of three or four reeds, between which it is suspended
at a convenient height above the water, and the structure is so deep
that the eggs do not roll out when its props are shaken by the

wind. Of very similar habits is the Heed-Thrush or Gieat Eeccl-

Warbler, A. arundinaceus, a loud-voiced species, abundant on the

Continent but very rarely straying to England. Much interest also

attaches to the species known as Savi s Warbler, A. luscinioidcs,

which M as only recognized as a constant inhabitant of the Fen-
district of England a few years before its haunts were destroyed by
drainage. The last example known to have been obtained in this

country was killed in 1856. The nest of this species is peculiar,

placed on the ground and formed of the blades of a species of

Glyccria so skilfully entwined as to be a very permanent structure,
and it is a curious fact that its nests were M ell known to the sedge-
cutters of the district which it most frequented, as those of a bird

with which they were unacquainted, long before the builder was

recognized by naturalists. In coloration the bird somewhat re

sembles a Nightingale (whence its specific name), and its song differs

from that ofany of those before mentioned, being a long smooth trill,

pitched higher but possessing more tone than that of the Grass

hopper-Warbler, A. neevius the Salicaria locuslclla of many authors
which is a widely-distributed species throughout the British Isles,

not only limited to marshy sites, but affecting also diy soils, in

habiting indifferently many kinds of places where there is tangled
and thick herbage, heather, or brushwood. In those parts of

England where it was formerly most abundant it was known as the

Rccler or Reel-bird, from its song resembling the whirring noise of

the reel at one time used by the spinners of wool. The precise
determination of this bird the Grasshopper Lark, as it was long
called in books, though its notes if once heard can never be mistaken
for those of a grasshopper or cricket, and it has no affinity to the
Larks as an English species is due to the discernment of Gilbert
White in 1768. In its habits it is one of the most retiring of birds,

keeping in the closest shelter, so that it may be within a very
short distance of an eager naturalist without his being able to see

it, the olive-colour, streaked with dark brown, of its upper
plumage helping to make it invisible. The nest is very artfully
concealed in the thickest herbage. The foreign forms of Aquatic
Warblers are far too numerous to be here mentioned.

In the scheme already mentioned, a Subfamily Drymcecinae, with
15 genera and nearly 200 species, is recognized. That such a natural

group may exist is quite likely, but about its composition and
limits much doubt cannot fail to be entertained. If its existence
be acknowledged, the remarkable genera Orlhotomus with about
12 and Cisiicola with some 30 species may bo fairly admitted as

belonging to it. The former includes the Tailor-birds of the Indian

region of which all have heard or read, for their habit of sewing
together the leaves of plants so as to form a cone in which to build
their nests has often been described and the fabric figured. Jerdon

(B. India, ii. p. 166) writes of the common Indian Tailor-bird,
0. lonyicauda, that it &quot;makes its nest of cotton, wool, and various
other soft materials/ and &quot; draws together one leaf or more, gene
rally two leaves, on each side of the nest, and stitches them together
with cotton, either woven by itself, or cotton thread picked up ;

and, after passing the thread through the leaf, it makes a knot at
the end to fix it.&quot; Cisticola, of which one species inhabits the
south of Europe, follows the same trade on stems of grass, confining
them by stitches above the nest, which assumes a globular form.

In the same group Drymcecinaz is placed by some authors the
Australian genus Muluriis, to which belong the birds known as

&quot;Superb Warblers,&quot; and they are not inaptly so named, since
in beauty they surpass any others of their presumed allies. Part
of the plumage of the cocks in breeding-dress is generally some
shade of intense blue, and is so glossy as to resemble enamel, while
black, white, chestnut, or scarlet, as well as green and lilac, are also

present in one species or another, so as to heighten the eflect. But,
as already stated, there are systematists who would raise this genus,
which contains some 15 species, to the rank of a distinct Family,
though on what grounds it is hard to say.
Of the other Subfamilies, Saxicolinie, SylminsB, and Phylloscopinx,

will be conveniently treated under AViiEATFAR, WHITETHISOAT, and
[Willow-] WREN (qq.v.\ while the Ihilidllinx have been already
mentioned under NIGHTINGALE, REDBKEAST, and REDSTAKT, and
the Acccntorinse under [Hedge-] SI-AUUOW.
The birds known as

&quot;

American Warblers,&quot; forming what has now
for a long while been almost universally recognized as a distinct
Family, Mniotiltidse, remain for consideration. They possess but
nine instead of ten primaries, and are peculiar to the New World.
More than 130 species have been described, and these have been
grouped in 20 genera or more, of which members of all but three are
at least summer-visitants to North America. As a whole they are
much more brightly coloured than the Sylnidss (Mahirus, &quot;if it

belongs to them, always excepted) ; for, though the particular
genus Mniotilta (from which, as the fortune of nomenclature will

have it, the Family takes its right name)
1 is one of the most

abnormal its colours being plain black and white, and its habits

rather resembling those of a TKEE-CKEEI-ER (q. v.
)

in other groups
chestnut, bluish-grey, and gieen appear, the last varying from an
olive to a saffron tint, and in some groups the yellow predominates
to an extent that has gained for its wearers, belonging to the genus
Dcndrceca, the name of &quot;Golden&quot; Warblers. In the genus Scto-

phaga, the members of which deserve to be called
&quot;

Fly-catching&quot;

Warblers, the plumage of the males at least presents yellow, orange,
scarlet, or crimson. Dr Cones (Key N.-Am. Birds, ed. 2, p. 288),

following on the whole the arrangement of Baird, Brewer, and

Ridgway (N.-Am. Birds, i. p. 178), separates the whole Family (for
which he arbitrarily retains the name Sylmcolidx] into three Sub
families, Syhicolinse (

= Mniotiltinse), Idcriinae, and Scto])haginae,

grouping the genera Mniotilta, Panda, and Pcucedromns as
&quot;

Creep
ing Warblers&quot;; Geothlypis, Oporornis, and Siuriis as

&quot; Ground -

Warblers&quot;; Protonotaria, Hclmintliotherus, and Jlclminthojyhila as
&quot; Worm -eating Warblers&quot;; Sctoplmga, Cardcllina, and Myiodioctcs
as

&quot;Fly catching Warblers&quot;; Ictcria, which perhaps may not

belong to the Family, standing alone; and Dcndroeca as &quot;Wood-

Warblers
&quot;

The Mniotiltidsz contain forms exhibiting quite as many diverse

modes of life as do the Sylviidas. Some are exclusively aquatic in

their predilections, others affect dry soils, brushwood, forests, and
so on. Almost all the genera are essentially migratory, but a large

proportion of the species of Dcndroeca, Sctophacja, and especially
Basilcuterus, seem never to leave their Neotropical home

;
while

the genera Lcucopcza, Tcrctristis, and Alicroligia, comprising in all

but 5 species, are peculiar to the Antilles. The rest are for the
most part natives of North America, where a few attain a very high.

latitude,
2
penetrating in summer even beyond the Arctic Circle, and

thence migrate southward at the end of summer or in the fall of

the year, some reaching Peru and Brazil, but a few, as, for instance,
Panda pitiayumi and Gcolhlypis vclata seem to be resident in the

country last named.

To return, in conclusion, to the Sylviid, or true

Warblers, it is to be hoped that before long some com

petent ornithologist will take on himself the task, necessary
if toilsome and perhaps ungrateful, of revising the work
that has lately been done upon them and upon the

Turdidse, and, setting aside all preconceived notions

except that of aiming at the truth, without prejudice fix

the limits of the two Families, if Families they be, and at

the same time adjust the relations of the hitherto very
indefinite group T-imeliidx. (A. N.)

WARBURTON, ELIOT BARTHOLOMEW GEORGE (1810-
1852), traveller and novelist, born in 1810 near Tullamore,

Ireland, made a hit with his first book, The Crescent and the

Cross. It was a book of Eastern travel, in Turkey, Syria,

Palestine, and Egypt, and fairly divided public attention

with Mr Kinglake s Eothen, &quot;which appeared in the same

year, 1844. Interest was centred in the East at the time,
and Warburton had popular sympathy with him in his

eloquent advocacy of the annexation of Egypt ; but, apart
from this harmony with the tastes of the time, the traveller

had so many adventures, told them with such spirit, de

scribed what he saw with such picturesque vigour, and
sketched character with such animation and generosity,
that the success of the book on its merits was perfectly

legitimate. &quot;\Varburton was an Irishman, with an Irish

man s rhetoric and spirit of adventure, who, after an educa

tion at Cambridge, was called to the Irish bar, tried to settle

down on his paternal estate, but very soon abandoned the

management of his tenants for a life of nobler excitement.

His first success as an author tempted him to try again,
but he had unhappily a short career, and did not again

equal The Crescent and the Cross. His most substantial

work was a Memoir of Prince Ifujjert, published in 1849,
enriched with original documents, and written with

eloquent partiality for the subject. This Avas followed in

1850 by a novel, Rei/inahl Hastings, the scenes of which
1 By some writers the Family is called Sylvicolidse, a practice which

contravenes the ordinary usage of nomenclaturists, since the name
Syhicola in ornithology is preoccupied by its employment in con-

chology.
2 Seven species have been recorded as wandering to Greenland, and

one, Dendrocca virens, is said to have occurred in Europe (A&quot;au-

mannia, 1858, p. 425)
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were laid in the same period of civil war. It was much

more commonplace than his travels, and showed no power
of construction or felicity in the creation of character. He

produced another historical novel, Darien, or The Merchant

Prince (1851). The knowledge therein shown of the in

habitants of the isthmus led to his selection by the Atlantic

and Pacific Company to explore the country and negotiate

a treaty with the Indian tribes. He sailed on this mission

in the &quot;Amazon,&quot; which perished by fire with nearly all

on board on the 4th of January 1852.

His Life of the Earl of PctcrborougJi was published posthumously
in 1853. To the Memoirs of Horace Walpole (1851), nominally
edited by him, he contributed, as he avowed in the preface, only his

advice to the anonymous author and the countenance of his name.

WARBURTON, WILLIAM (1698-1779), bishop of

Gloucester, was the son of the town- clerk of Newark,
where he was born on December 24, 1698. He was

educated at Oakham and Newark grammar schools, but,

being intended for his father s profession, does not seem

to have addicted himself especially to the classics, or to

have manifested extraordinary proficiency in any study.
He lost his father while a boy, and in 1714 he was articled

to Mr Kirke, attorney at Great Markham, in Nottingham
shire, and after serving his time with him returned to

Newark with the intention of practising as a solicitor.

Whether he ever did seems uncertain, but a very short

time afterwards he is found studying Latin and Greek
under the master of Newark school, who frequently sat up
till late at night with his pupil. In 1723 he was ordained

deacon by the archbishop of York, and on March 1, 1727,
received priest s orders from the bishop of London, He
had occupied the interval in various literary labours,

the most important being the notes he contributed to

Theobald s edition of Shakespeare, and an anonymous
pamphlet on a question which had arisen concerning the

jurisdiction of the Court of Chancery. Warburton had
undertaken to answer another anonymous pamphlet, which

proved to be the composition of no less a person than Mr
Yorke, afterwards Lord Chancellor Hardwicke, and the

impression which he made upon his antagonist was evinced

by the pains the latter took with his reply. He now re

ceived from Sir Robert Sutter the small living of Griesley,
in Nottinghamshire, exchanged next year for that of Brant

Broughton, in Lincolnshire, and was made an honorary
M.A. of Cambridge. Here for eighteen years he spent
his time in intense study, the first result of which was his

celebrated treatise on the alliance between church and

state, published in 1736. The work was probably
intended, and certainly admirably adapted, to afford the

ministry of the day an excuse for omitting to redeem their

promise to the Dissenters of freeing them from the bondage
of the Test and Corporation Acts. To this end the test

is represented as the only possible means of reconciling
the principle of a religious establishment with that of a

free toleration, a piece of logic which, now that religious
tests are no longer held a qualification for civil office,

would excite most opposition where it originally gained
most favour. It fully answered its temporary purpose,
and equally subserved the author s real end by gaining
him credit at court. It would appear that he only missed

immediate preferment by the death of Queen Caroline.

His next performance, the famous Divine Legation of
Moses Demonstrated on the Principles of a Religious Deist,
the first part of which was published in 1738, will long

preserve his name as the author of the most daring and

ingenious of theological paradoxes. The deists had made
the absence of any inculcation of the doctrine of a future

life an objection to the divine authority of the Mosaic

writings. Warburton boldly admits the fact and turns it

against the adversary No human legislator, he contends,

would have omitted such a sanction of morality; ergo, the

legislation was divine. It may be doubted whether the

argument ever convinced any one
;
and its cogency was not

assisted by the multitude of minor paradoxes with which

it was interwoven, such as the identification of the scenery
of the sixth book of the JEneid with the exhibitions of

the Eleusinian mysteries. But the author s extraordinary

power, learning, and originality were acknowledged on all

hands, though he excited censure and suspicion by a

circumstance highly honourable to him, his tenderness to

the alleged heresies of Conyers Middleton. The second

volume of the work appeared in 1741.

Warburton s next undertaking, though still theological,

brought him into the field of general literature. Either

in quest of another paradox, or actually unable to recognize
the Spinozistic tendency of Pope s Essay on Man, he entered

upon its defence against Crousaz, in a series of articles

contributed to The Republic of Letters. Whether Pope
had really understood the tendency of his own work has

always been a question, but there is no question that he

was glad of an apologist, or that Warburton s jeu d esprit

(for him it was hardly more) in the long run did more for

his fortunes than all his erudition. It occasioned a sincere

friendship between him and Pope, whom he persuaded to

add a fourth book to the Dunciad, and substitute Gibber

for Theobald as the hero of the poem. Pope bequeathed
him the copyright and the editorship of his works, and

contributed even more to his advancement by introducing
him to Murray, afterwards Lord Mansfield, who obtained

for him the preachership of Lincoln s Inn, and to Ralph
Allen, who, says Johnson,

&quot;

gave him his niece and his

estate, and, by consequence, a bishopric.&quot; The marriage
took place in 1745, and from that time Warburton resided

principally at his father-in-law s estate at Prior Park, in

Gloucestershire, which he inherited on Allen s death in

1764. In 1747 appeared his edition of Shakespeare, into

which, as he expressed it, Pope s previous edition was

melted down. He had previously entrusted notes and

emendations on Shakespeare to Sir Thomas Hanmer,
whose unauthorized use of them led to a warm controversy.

Warburton was further kept busy by the attacks on his

Divine Legation from all quarters, by a dispute with

Bolingbroke respecting Pope s behaviour in the affair of

Bolingbroke s Patriot /uVi^r, and (1750) by a work of more

importance in vindication of the alleged miraculous inter

ruption of the rebuilding of the temple of Jerusalem

undertaken by Julian, Here again Warburton shows

his habitual intrepidity as a controversialist, and places

himself upon ground where few at the present day would

care to follow him. His defence of revelation was con

tinued in his View of Bolingbroke s Posthumous Writings

(1754), universally allowed to be a most masterly per
formance Warburton s manner of dealing with opponents
would be in our day considered both insolent and

rancorous, but it did him no disservice in his own. In

1757 he was made dean of Bristol, and in 1760 bishop of

Gloucester.

Mr Abbey characterizes Warburton as an inactive bishop,

and the partial Kurd can say no more than that &quot; he per
formed the duties of his office with regularity, but further

than this he could not prevail with himself to
go.&quot;

Nor
did he ever seek to shine in parliament. He continued,

however, active with his pen, so long as the infirmities of

age allowed, collecting and publishing his sermons, reprint

ing his principal works with large additions, toiling to

complete the Divine Legation, the last book of which

appeared after his death, and writing (1762) a vigorous
attack on Methodism under the title of The Doctrine of

Grace. Of this work his friend and biographer Hurd

says, with curious infelicity,
&quot; the sect will find a sort of
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immortality in this discourse.&quot; The reverse has proved

true, yet the book ranks among the author s most powerful

productions. He also engaged in a keen controversy with

Bishop Lowth on the book of Job, which even his admir

ing biographer wishes forgotten. His last important act

was to found, in 17G8, the Warburtonian lecture,
&quot;

to prove
the truth of revealed religion from the completion of the

prophecies in the Old and New Testament which relate

to the Christian church, especially to the apostacy of Papal
Home.&quot;

&quot; On the right determination of the prophecies

relating to Antichrist,&quot; he said,
&quot; one might rest the

whole truth of the Christian religion,&quot;
another opinion

which finds little support in the 19th century. The

principal authority for his latter years is liis correspondence
with his friend Bishop Hurd, an important contribution to

the literary history of the period. After the death of his

only son in 1776 he fell into a lethargic languor, which

was terminated by death on June 7, 1779.

Warburton was undoubtedly a great man, but his intellect,

marred by wilfulness and the passion for paradox, has effected no
result in any degree adequate to its power. He disdained to per-
suaclo unless he could at the same time astonish, and in endeavour

ing to amaze he has failed to convince. None of the propositions
with which his name is chiefly connected have found acceptance
with posterity, and while abundantly demonstrating his own learn

ing he has failed to make any considerable addition to the stock of

human knowledge, or to leave any signal mark on the history of

opinion. He was rather a gladiator than a warrior, an exhibitor

of brilliant fence leading to no definite end. Though always faith

ful to his convictions, he argued for victory rather than truth, and
wasted upon advocacy powers which would have produced great
results if they had been employed in serious and dispassionate

investigation. His rude and arrogant style of controversy deserved

and received severe reprehension ;
it was at all events free from

pettiness and malignity ;
and his faults were in general those of an

aspiring and magnanimous nature. He was a warm and constant

friend, and gave many proofs of gratitude to his benefactors. As
an editor and critic lie displayed much force of mind, but his

standard of research was not high, and his literary taste was that

of the 18th century. (E. G.)

WARD. See INFANT.

WARD, EDWARD MATTHEW (1816-1879), history and

genre painter, was born at Pimlico, London, in 1816.

Among his early boyish efforts in art was a series of clever

illustrations to the Rejected Addresses of his uncles Horace
and James Smith, which was followed soon afterwards by
designs to some of the papers of Washington Irving. In

1830 he gained the silver palette of the Society of Arts
;

and in 1835, aided by Wilkie and Chantrey, he entered

the schools of the Royal Academy, having in the previous

year contributed to its exhibition his portrait of Mr O.

Smith, the comedian, in his character of Don Quixote.
In 1836 he went to Rome, where in 1838 he gained a

silver medal from the Academy of St Luke for his Cimabue
and Giotto, which in the following year was exhibited

at the Royal Academy. The young artist now turned
his thoughts to fresco-painting, which lie studied under
Cornelius at Munich. In 1843 he forwarded his Boadicea

Animating the Britons previous to the Last Battle against
the Romans to the competition for the decoration of the

Houses of Parliament, a work upon which he was after

wards engaged, having in 1853 been directed by the

fine art commissioners to execute eight subjects in the

corridor of the House of Commons. The success of his

Dr Johnson in Lord Chesterfield s Ante-Room now in

the National Gallery, along with the Disgrace of Lord
Clarendon (the smaller picture) (1846), the South Sea
Bubble (1847), and James II. receiving the News of the

Landing of the Prince of Orange (1850) secured his

election as an associate of the Royal Academy in 1847, and
in 1855 he gained full academic honours. Among the

more important of his other works may be named Charlotte

Corday Led to Execution (1852), the Last Sleep of Argyll

(1854), the Emperor of the French Receiving the Order

of the Garter (1859), painted for the queen, the Ante
chamber at Whitehall during the Dying Moments of

Charles II. (1861), Dr Johnson s First Interview with

John Wilkes (1865), and the Royal Family of France in

the Temple, painted in 1851, and usually considered the

artist s masterpiece. For several years before his death

Ward suffered from ill-health and mental depression,
which led to temporary aberration of intellect. He died

at Windsor, on January 15, 1879.

Ward s pictures have been extremely popular, and the engrav
ings which reproduce so many of them have had a wide circulation.

His works are generally interesting in subject; they tell their story
with point and clearness, are correct and learned in costume, and
full of observation and character. In purely technical qualities,
in lighting, tone, colour, and draughtsmanship, they are more fre

quently open to exception.

WARD, JAMES (1769-1859), animal painter and

engraver, was born in Thames Street. London, on October

23, 1769. At the age of twelve he was bound apprentice
with J. Raphael Smith, but he received little attention

and learnt nothing from this engraver. He was after

wards instructed for over seven years by his elder brother,
William Ward, and he engraved many admirable plates,

among which his Mrs Billington, after Reynolds, occupies
a very high place. He presented a complete set of his

engravings, in their various states, numbering three

hundred impressions, to the British Museum. While still

a youth he made the acquaintance of George Morland, who
afterwards married his sister

;
and the example of this

artist s works induced him to attempt painting. His early

productions were rustic subjects in the manner of Morland,
which were frequently sold as the work of the more
celebrated painter. His Bull-Bait, an animated composi
tion, introducing many figures, attracted much attention

in the Royal Academy of 1797. A commission from Sir

John Sinclair, president of the new agricultural society, to

paint an Alderney cow led to much similar work, and
turned Ward s attention to animal-painting, a department
in which he achieved his highest artistic successes, his

renderings of cattle being unrivalled in the English school,

and worthy to rank with the pictures of the great animal-

painters of Holland. His Landscape with Cattle, acquired
for the National Gallery at a cost of 1500, was painted in

1820-22 at the suggestion of West, in emulation of the

Bull of Paul Potter at The Hague. His Boa Serpent

Seizing a Horse was executed in 1822, and his admirable

Grey Horse, shown in the Old Masters Exhibition of

1879, dates from 1828. Ward also produced portraits,
and many landscapes like the Gordale Scar and the Harlech

Castle in the National Gallery. Sometimes he turned

aside into the less fruitful paths of allegory, as in his

unsuccessful Pool of Bethesda (1818), and Triumph of the

Duke of Wellington (1818). He was a frequent con

tributor to the Royal Academy and the British Institution,

and in 1841 he collected one hundred and forty examples of

his art, and exhibited them in his house in Newman Street.

He was elected an Associate of the Royal Academy in 1807,
and a full member in 1811, and died at Cheshunt on the

23rd of November, 1859.

Ward compiled an autobiography, of which an abstract was

published in the Art Journal in 1849.

WARD, WILLIAM (1766-1826), mezzotint-engraver, an

elder brother of James Ward (see above), was born in

London in 1766. He was the most distinguished pupil
of J. Raphael Smith, and executed a great part of many
of the plates which bear the name of that excellent

engraver. In 1795 he began to exhibit in the Royal

Academy, of which in 1814 he was elected an associate

engraver. He also held the appointment of mezzotint -

engraver to the prince regent and the duke of York. He
executed six plates after Reynolds, engraved many of the

XXIV. 47
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works of his brother-in-law, George Morland, and his

mezzotints after Andrew Geddes, which include the full-

lengths of Sir David Wilkie and of Patrick Brydone, are

of great merit. His engravings are full of artistic spirit,

and show fine feeling for colour; and they are excellently

tender and expressive in their rendering of flesh. He died

suddenly at Mornington Place, on December 1, 1826.

WARDHA, or WURDA, a British district in the chief

commissionership of the Central Provinces of India, with

an area of 2401 square miles. It lies between 20 18

and 21 21 K lat. and 78 4 30&quot; and 79 15 E. long.,

and forms a triangle with its apex towards the north-west,

the base resting on Chanda district
;
on the east it is

bounded by Nagpur, and on the west the Wardha river

separates it from Berar. WardhA is hilly in the north,

and intersected by spurs from the Satpura range. The
central portion includes the three peaks of Malegaon (1726

feet), Nandgaon (1874 feet), and Jaitgarh (2086 feet).

From this cluster of hills numerous small streams lead to

the Wardhd river on the one side, while on the other the

Dham, Bor, and AsodA ndld flow down the length of the

district in a south-easterly direction. The Wardha, and

its affluent the Wana, are the only rivers of any import
ance. To the south the country spreads out in an

undulating plain, intersected by watercourses, and broken

here and there by isolated hills rising abruptly from the

surface. In general the lowlands are well wooded.

Leopards, hyaenas, wolves, jackals, and wild hogs abound
in the district

;
other animals found are the spotted deer,

nilgai, wild goat, and antelopes. Among birds are the

bustard, partridge, quail, and rock pigeon. There are

numerous roads and 65 miles of railway. The district

is subject to great variations of climate, and the rainfall

at Wardha town averages nearly 40 inches.

The census of 1881 disclosed a population of 387,221 (males

195,564, females 191,657), Hindus numbering 328,523, Moham
medans 14,200, Christians 96, and aboriginals 41,933. The dis

trict contains five towns with a population exceeding 5000.

Wardha (5816), the chief town, has wide and regular streets,

having been built in 1866. Of the total area 1500 square miles

are cultivated; while of the portion lying waste 380 square miles

are returned as cultivable. The chief crops are cotton, wheat,
other food-grains, and oil-seeds. The only manufacture of any
importance is cotton cloth, the greater part of which is exported
to Berar and to the districts farther west. Cotton thread, blankets,

gunny, and rope are also made, and since the completion of the

railway a considerable trade has also sprung up in butter, which
finds a ready sale in the Bombay market. But by far the most

important article exported is the raw cotton known as &quot;Hingan-

ghats,&quot;
from the cotton mart of that name. The principal imports

are salt, English piece goods, hardware, and spices. In 1886-87
the gross revenue of the district amounted to 99,955, of which
the land yielded 51,494. The history of Wardha forms part of

that of Nagpur district, from which it was separated in 1862 for

administrative purposes.

WARE, an ancient market-town of Herts, England, is

situated in a valley en the north side of the river Lea,

and on a branch of the Great Eastern Railway, 2 miles

east-north-east of Hertford, and 22| north of London by
rail. The principal street is the spacious High Street,

running east and west by the river. The houses are

chiefly modern, but there are a few of the old timber

frame-houses. The Lea, by means of which there is good
water communication, is crossed by an iron bridge erected

in 1845. The New Pdver Head is half a mile distant.

The parish church of St Mary is a large and handsome
cruciform building of flint and stone in the Perpendicular

style, consisting of chancel (built, it is supposed, by Lady
Margaret Beaufort, countess of Richmond, and mother of

Henry VII.), lady chapel to the south (about 1380), nave

of five bays of the time of Richard II., transepts, aisles,

south porch, and embattled tower of the time of Edward
III. There is an elaborate font of the time of Henry IV.,

and a few old brasses and monuments. The church has

undergone restoration in 1848, 1881, and 1885-86. The
modern mansion of the Priory, to the west of the town,

occupies the site of a priory of the order of St Francis,
founded by Margaret, countess of Leicester, sister of Henry
III., who was then lady of the manor of Ware. A con

siderable portion of the original building is incorporated
in the modern one. Among the modern public buildings
are the corn exchange and the town-hall, which includes

a literary institute and library. There is a recreation

ground 6 acres in extent, and a cemetery of 4 acres. The
famous &quot;

great bed of Ware &quot;

referred to in Shakespeare s

Twelfth Night, which formerly was at the Saracen s Head,
has been removed to Rye House, 2 miles distant. The
town possesses breweries and brick-fields, and there is a

large trade-in malt. The population of the urban sanitary
district (area about 641 acres) in 1871 was 4917, and in

1881 it was 5277.

Roman remains have been discovered at various times in the

neighbourhood of Ware, and the Ermine Street crossed the Lea.

valley just a little above it. At the time of the Domesday
survey the town had 130 inhabitants, and belonged to Hugh do
Grentemaisnil. In the reign of John it came into the possession
of Saier do Quincy, earl of Winchester, who, by forcing the

thoroughfare of the bridge by breaking the chain, and thus freeing
the bridge of toll, greatly increased the trade of the town. The tolls

were, however, again imposed. They were granted by Charles I.

to William, earl of Salisbury, and they are still collected from
non-resident traders. Robert de Quincy in 1254 received for the

town the grant of a market and fair from Henry III. In the 15th

century it came into the possession of the earl of Warwick, the

king-maker. On the death of Richard, duke of Gloucester, it was
settled by Henry VII. on his mother, the countess of Richmond.
It was then granted to Margaret Plantageiiet, countess of Salisbury,
on whose execution in 1541 it reverted to the crown. Queen Mary
on her accession restored it to Catherine, countess of Huntingdon,
granddaughter of the countess of Salisbury, who about 1570 sold

it to Thomas Fanshawe, remembrancer in the exchequer. About
1700 the manor was sold to Sir Thomas Byde, a London brewer,
in whose family it remained till 1846. Ware is the &quot;town of

fame&quot; alluded to by Cowper in his &quot;John Gilpin.&quot;
William

Godwin was for some time minister of the Independent chapel
there. William of Ware was the teacher of Duns Scotus.

WARMINSTER, an ancient market-town of Wiltshire,

England, is situated on elevated ground, at the western

extremity of Salisbury Plain, near the Somerset border,

on the river Wily, and on a branch of the Great Western

Railway, 17 miles south-west of Devizes, 21 north-west of

Salisbury, and 105 south-south-west of London by rail.

It consists chiefly of one street about a mile in length.

The parish church of St Denys is an ancient stone struc

ture of various styles, the south porch and tower being of

the time of Edward III., the chancel Perpendicular, and

the nave of the 18th century. It is now (1888) under

going complete restoration at a cost of 9000, the nave

being in process of entire reconstruction. The town-hall

was erected by the marquis of Bath in 1830. Among
the benevolent institutions are the free school, established

in 1707 by the first Viscount Weymouth, the missionary

college of St Boniface (1860), the community of St Denys
home (1866) for training young women to assist in mis

sionary work, the Wilts reformatory for boys (1856), the

cottage hospital (1866), the almshouses for four aged
women (1873), and an orphanage. The town possesses a

large silk mill, engineering and agricultural implement

works, and malt-works. There is a considerable agricultural

trade. The population of the urban sanitary district (area

6370 acres) in 1871 was 5786, and in 1881 it was 5640.

Warminster is probably of ancient British origin, and the

neighbourhood is remarkable for the number of its barrows. The

old Roman road from Old Sarum to Bath skirted W arminster to

the north. Camden supposes it to have been the Roman Vcrlucio,

and, although this conjecture is probably wrong, there can be no

doubt that it was a Roman station of importance. . The barrows

within the entrenchments at Battlesbury camp, a little to the east,

indicate an earlier than Roman occupation, but the entrenchments

were probably themselves the work of the Romans. A great variety
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of Roman remains have been found in the neighbourhood of the

town. &quot;Warminster was a royal manor in the time of Edward the

Confessor, and as such was free of taxes and assessments. In

Domesday the name occurs as Guerminster. It then possessed

30 burgesses and probably a total population of over 400. It was

bound to provide a night s lodging for the king and all his retinue.

Its early importance was chiefly owing to its situation at the

junction of the roads from Bath, Frome, Salisbury, and Shaftesbury.

It remained a royal manor till the reign of Henry II.

WARRANT, in law, is an authority empowering a

person to act in a way which would not be lawful without

such authority. The term occurs very early in consti

tutional documents : it is found in the Assize of Clarendon

and the Assize of the Forest, both in the reign of Henry
II. A warrant must be under the hand and seal of the

person issuing it, unless such formalities be dispensed with

by statute. Warrants are of several kinds, and may be

conveniently divided into four classes, which may be called

the executive, the judicial, the financial, and the private.

Executive. A warrant under the sign-manual of the

king, countersigned by the lord chancellor or a secretary

of state, is still in use for some purposes. It is the means

of granting PARDON (q.v.) and letters patent (except those

for inventions), and of framing certain regulations for the

forces. It was by royal warrant (afterwards confirmed

by Act of Parliament) that purchase of commissions in

the army was abolished in 187 1. 1
By 18 Hen. VI. c. 1

letters patent are to bear the date of the king s warrant

delivered to the lord chancellor. The issue of warrants

under the sign-manual has been recently regulated by the

Great Seal Act, 188-4. Such a warrant must bear a ten-

shilling stamp. Royal warrants were at one time in con

siderably more frequent use than they are at present. For

instance, in 1602 the censorship of the stage was committed

to the poet Daniel by royal warrant (see THEATRE). A
false representation that any goods were made by a person

holding a royal warrant is now punishable under the

Merchandise Marks Act, 1887. The issue of warrants

under the hand of a secretary of state is now, with two

exceptions, confined to cases in which there is suspicion
of treason or treasonable practices, and the warrant must

name the person whom it is intended to arrest. The ex

ceptions are the cases of bringing up a prisoner to give

evidence under 16 and 17 Viet. c. 30, and warrants issued

under the Extradition Act (see EXTRADITION). By 16

Car. I. c. 10, if any person be imprisoned by warrant of

the king in person, of the council board, or any of the

privy council, he is entitled to a writ of habeas corpus.

By the Habeas Corpus Act, 31 Car. II. c. 2, detention on

a legal warrant is good ground for refusing discharge to

the prisoner on return to a writ of habeas corpus. General

warrants of a secretary of state were decided to be illegal

in 1763. A named person may still be committed by a

secretary of state s warrant, but his papers cannot be seized

(see PRESS LAWS). Power to issue warrants to search for

arms and to arrest for treason or treasonable practices in

Ireland has been given by various Acts, e.g., 44 Viet. cc.

4, 5, and by the Criminal Law and Procedure Act, 1887.

The right of a secretary of state or the lord lieutenant in

Ireland by warrant to detain or open letters in the post-

office still exists, and has been recognized by orders in

council and proclamations in the 17th century, and more

recently by various Post-Office Acts, such as 9 Anne c. 10,

35 Geo. III. c. 62, 7 Will. IV. and 1 Viet. c. 36. The

right was finally established by the reports of committees

of both houses appointed in 1844 on a complaint by
Mazzini and others that Sir James Graham, then home

secretary, had opened their letters. It was exercised as

1 The warrant officer (so called no doubt from the mode of his

appointment) is a distinct rank in both the army and navy. For the

warrant officer in the navy, see vol. xvii. p. 293.

recently as 1881 over the letters of persons suspected of

treasonable correspondence in Ireland. Committal for

breach of privilege of the House of Commons is by war

rant of the speaker. A warrant of a law officer of the

crown for sealing letters patent for invention was necessary
under the old patent law, but has been superseded by
other procedure since the Patents Act, 1883. The lowest

form of executive warrant is the warrant of a sheriff to his

bailiff in pursuance of a writ.

Judicial. Warrants of this kind are used in either civil

or criminal procedure. The only kind used in both seems

to be that issued by a judge of the High Court, who has

the same jurisdiction as a secretary of state under 16 and

17 Viet. c. 30. In civil procedure the warrant in a county
court corresponds very nearly to the WRIT (q.v.) in the

High Court. Examples of county court warrants are those

of attachment, delivery, execution, and possession. The

warrant of arrest in Admiralty is a form of procedure con

fined to Courts of Admiralty jurisdiction. The most im

portant and frequent use of the warrant is for the appre
hension of an accused person to be brought before a court

of summary jurisdiction, either in the first instance or on

failure to obey a summons (see SUMMARY JURISDICTION,

SUMMONS). Such warrants are usually issued by a justice

of the peace ;
when issued by the court they are called

bench warrants. Where issued by a justice for execu

tion out of his jurisdiction, a warrant must usually be

backed by another justice having jurisdiction where it is

to be executed. The warrant of a justice may also

issue in some non-judicial matters, e.g., for the compul

sory supply of carriages under the Army Act, 1881.

There are certain warrants which by common law or statute

extend much further than ordinary judicial warrants.

Those issued under the Fugitive Offenders Act, 1881, if

duly backed, extend throughout the British empire.

Warrants of a court having jurisdiction in bankruptcy run

throughout the United Kingdom. A judge of the Queen s

Bench Division has, both at common law and by statute,

authority to issue a warrant in certain cases. Such a

warrant is valid throughout England. Execution of the

decisions of a court of summary jurisdiction is secured by

warrants, part of the process of the court, such as warrants

of distress or commitment. A warrant may also issue for

the apprehension of a witness whose attendance cannot be

otherwise assured. A search warrant may be granted for

the purpose of searching suspected premises for stolen

goods. Special powers for issuing such warrants are given

by the Army, Merchant Shipping, Customs, Pawnbrokers,

Stamp, and other Acts. The Criminal Law Amendment

Act, 1885, allows the issue of search Avarrants where it is

suspected that a female is unlawfully detained for immoral

purposes. As a general rule no one can be arrested with

out warrant. To this rule there are certain exceptions

either at common law or by statute.. At common law a

justice of the peace, a sheriff, a coroner, a constable, and

even a private person, may arrest any one without warrant

for a treason, felony, or breach of the peace committed, or

attempted to be committed, in his presence. A constable

(whether a constable at common law or a police constable

appointed under the Police Acts) may arrest a person

indicted for felony ;
a constable or a private person may

arrest on reasonable suspicion that he who is arrested has

committed a felony. But in the latter case he does so at

his peril, for he must prove (what the constable need not)

that there has been an actual commission of the crime by
some one, as well as a reasonable ground for suspecting the

particular person. What is a reasonable ground it is of

course impossible to define, but, in the case of a constable,

a charge by a person not manifestly unworthy of credit is

generally regarded as sufficient. An accused person who
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has been bailed may be arrested by his bail, and the police

may assist in the arrest. In neither case is a warrant

necessary. Nor is it necessary for the apprehension of

one against whom the hue and cry is raised (see THEFT).
The king cannot arrest in person or by verbal command,
as no action would lie against him for wrongful arrest.

Statutory powers of arrest without warrant are given to

both constables and private persons by numerous Acts of

Parliament, for instance, the Game Act of 9 Geo. IV. c.

69, various Police Acts, the Criminal Law Consolidation

Acts of 1861, the Prevention of Crime Act, 1871. The

possession of a legal warrant by a peace officer on arrest is

of great importance in determining whether the person

resisting apprehension is justified or not in so doing.
Should the officer attempt to apprehend him on an illegal

warrant, or without a warrant in a case where a warrant is

necessary, and be killed in the attempt, the killing would

probably be held to be manslaughter and not murder.

The authorities on this point are, however, conflicting. In

an action against a peace officer for arrest on an illegal

warrant, he is, by 24 Geo. II. c. 44, entitled to demand

perusal and a copy of the warrant. Execution of warrants

in border counties of England and Scotland, and backing
and execution of warrants issued in one part of the kingdom
by justices and officers of another part, are specially pro
vided for by numerous Acts of Parliament. Forms of

warrants will be found in the schedule to the rules under

the Summary Jurisdiction Act and the appendix to the

County Court Rules, 1886.

Financial. Payment out of the Treasury is generally
made upon warrant. Treasury warrants are regulated by
many of the Acts dealing with the national debt. Payment
of dividends by trading corporations and companies is

generally made by means of dividend warrants.

Private. Warrants issued by private persons are either

mercantile or non-mercantile. Mercantile warrants are

negotiable instruments giving a right to the delivery of

goods, generally those deposited at a dock or warehouse,
and by mercantile custom regarded as documents of title

to the goods to which they relate. They have been recog
nized by the legislature, especially in the Factors Acts (see

FACTOR). Thus the interpretation clause of one of those

Acts, 5 and 6 Viet. c. 39, included under the head of

documents of title India warrants, dock warrants, and
warehouse keepers warrants. The forgery of any warrant
or endorsement or assignment of any warrant of this kind
is by 24 and 25 Viet. c. 98 punishable with a maximum
penalty of penal servitude for life. The stamp on such a

warrant is, with certain exceptions, threepence. Among
private warrants of a non-mercantile kind those in the

most frequent use are warrants of distress, by which a land

lord empowers his agent to distrain for arrears of rent.

Warrant of Attorney to confess judgment is a security
for money (now practically obsolete) in the form of a war
rant to a solicitor named by the creditor, empowering him
to sign judgment in an action against the debtor for the

sum due, with a defeasance, or clause that the warrant

shall not be put into force in case of due payment of the

money secured. It was often used as a collateral security
for the payment of an annuity. The Debtors Act, 1869,
contained various provisions for making known to the

debtor the extent of the liability incurred by him, among
others that the warrant must be executed in the presence
of a solicitor named by the debtor, and that it and the

defeasance must be written on the same paper. A warrant

of attorney must be duly stamped, generally as a MORT
GAGE (q.v.), and must be registered as a judgment in the

central office of the Supreme Court.

Quo WARRANTO (q.v.) is a means of determining the

right of a person to continue to hold an office.

Scotland. By Art. xxiv. of the Articles of Union royal warrants
were to continue to be kept as before the union. The Secretary
for Scotland Act, 1885, enabled the crown by royal warrant to

appoint the secretary to be vice-president of the Scotch Education

Department. The lord advocate s warrant runs throughout the

whole of Scotland. Warrants issued by courts of summary juris
diction agree in the main with those in use in England, though
their names arc not the same (see SUMMARY JURISDICTION). There
are numerous statutory provisions as to warrants of other kinds.

By 1 and 2 Viet. c. 114 warrants for diligence, and to charge the
debtor under pain of imprisonment, may be inserted in an extract

of decree
;
and in a summons concluding for payment of money a

warrant to arrest the movables, debts, and money of the defender

may be included. By 31 and 32 Viet. c. 100 a warrant of in

hibition may be inserted in the will of a summons. A crown writ

is a warrant for infeftment (31 and 32 Viet. c. 101). The same
Act gives forms of warrants of REGISTRATION (q.v. ). The practice
as to warrants of citation and commitment in the High Court
of Justiciary and the sheriff court now depends chiefly on the
Criminal Procedure Act, 1887, 50 and 51 Viet. c. 35. The mcdi-
tatio fugee warrant is a judicial warrant on which imprisonment
may follow until the debtor give cautio judicio sisti. It corresponds
to some extent to the writ ne exeat rcgno of English practice, but it

may be issued by a sheriff (1 and 2 Viet. c. 119). A border war
rant for arresting a debtor on the English side of the border is

another kind of judicial warrant. The warrant of attorney is not
known in Scotland, its place being taken by the clause of registra

tion, which has this advantage over the warrant of attorney that
it is not avoided, as is the warrant, by the death of the person
giving it.

United States. By the constitutions of the United States and
of almost all the States, warrants arc not to issue but upon prob
able cause, supported by oath or affirmation, and particularly

describing the place to be searched and the persons or thing to be
seized. These provisions have been held not to mean that there

shall be no arrest without warrant, but to confine the right of

arrest to circumstances similar to those which justify it in English
law. The constitutions of some States forbid general warrants.

A warrant is generally necessary for the payment of money out of

the United States or a State treasury. (J. Wf. )

WARRANTY is etymologically another form of

GUARANTEE (q.v.). It is used, however, in a rather

different sense. The sense common to both words is that

of a collateral contract, under which responsibility for an

act is incurred, and for the breach of which an action for

damages lies. Warranty generally expresses the responsi

bility of the person doing the act, guarantee the responsi

bility of some other person on his behalf. A warranty

may be denned, in the words of Lord Abinger, as &quot;an

express or implied statement of something which the party
undertakes shall be part of the contract, and, though part
of the contract, collateral to the express object of it

&quot;

(Chanter v. Hopkins, 4 Meeson and Welsby s Reports, 404).
It differs from a condition in that a condition forms the

basis of the contract and a breach of it discharges from the

contract, and from a representation in that the latter does

not affect the contract unless made a part of it expressly
or by implication, as in contracts of insurance and other

contracts uberrimsejidei, or unless it be fraudulent. These

distinctions are not always accurately maintained. Thus
in 8 and 9 Viet. c. 106, 4, condition seems to be used

for warranty.

Warrant} as it affected the law of real estate was, up to half a

century ago, a matter of the highest importance. A warranty in a

conveyance was a covenant real annexed to an estate of freehold,
and either expressed in a clause of warranty or implied in cases

where a feudal relation might exist between feoffor and feoffee. The

warranty, as described by Littleton, 697, was an outgrowth of

feudalism, and something very like it is to be found in the Liber

Feudorum. At the time of Glanvill the heir was bound to warrant
the reasonable donations of his ancestor. Warranty was one of

the elements in Bracton s definition of homage, 78b, &quot;juris
vin-

culum quo quis astringitur ad warrantizandum defendendum et

acquietandum tenentem suum in seisina versus omnes.&quot; For an

express warranty the word warrantizo or warrant was necessary.
The word

&quot;give&quot; implied a warranty, as did an exchange and
certain kinds of partition. In order to bind heirs a clause of

warranty was required. This was either lineal, collateral, or

commencing by disseisin. The differences between the three kinds

were very technical, and depended on abstruse and obsolete
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learning. They are treated at great length in old works on real

property, especially Coke upon Littleton by Butler, 364&. The
feoffor or his heirs were bound by voucher to warranty or judg
ment in a writ of icarrantia cliartx, to yield other lands to the
feoffee in case of the eviction of the latter. Vouching to warranty
was a part of the old fictitious proceedings in a common recovery
in use for the purpose of barring an entail before the Fines and
Recoveries Act (see ENTAIL). Warranty of this nature, as far as

it relates to the conveyance of real estate, though not actually
abolished in all possible cases, is now superseded by covenants for

title. The more usual of these are now by the Conveyancing Act,

1881, deemed to be implied in conveyances (see REAL ESTATE).
For the implied warranties of title and quality see SALE. Vouch
ing to warranty was at one time important in the law of personalty
as well as of realty. The procedure is fully described in Glanvill.

The right of calling on the holder of lost or stolen goods to vouch
to warranty (interciare), i.e., to give up the naine of the person
from whom he received them, under pain of forfeiture, was often

granted under the name of thcam as a local franchise (see THEFT).
Warranty, as it exists at present in the law of personalty, is either

express or implied. There is no general rule as to what constitutes
a warranty. It is not necessary that an express warranty should
be in writing, the law being that every affirmation at the time of

sale of personal chattels is a warranty, provided that it appears to

have been so intended. The principal cases of implied warranty
occur in the contracts of sale and INSURANCE (q.v. ). There is also

an implied warranty in other kinds of contract, e.g., of seaworthi
ness by the shipowner in a contract between him and a charterer
for the hire of a ship. In all cases of implied warranty the

warranty may be excluded by the special terms of the contract.

For breach of warranty an action may be brought directly, or the
breach may be used as ground for a counter claim or for reduction
of damages, but the breach will not in the case of a warranty proper
entitle the person suffering by it to a rescission of the contract.
Thus in a sale the property passes although the warranty be broken.
In some cases warranties on sale are the subject of statutory enact
ments. By the Merchandise Marks Act, 1887, a vendor is deemed to

warrant that the trade mark or trade description on any goods sold
is genuine. The Chain Cables and Anchors Act, 1874, enacts that

every contract for the sale of a chain cable shall (in the absence of

any stipulation to the contrary) imply a warranty that the cable
has been duly tested and stamped. In some other Acts, such as
the Bills of Exchange Act, 1882, the term warranty does not occur,
but the practical effect is the same.

Scotland. The term corresponding to warranty in the law of

heritable property is &quot;warrandice.&quot; Warranty, strictly speaking,
seems confined to movables. Warrandice appears early in Scots

law, the heir by Rr.giam Majcstatcm being bound to warrant the
reasonable donations of his ancestor. Warrandice in the existing
law is either real or personal. Real warrandice is that whereby
warrandice lands are made over, as indemnity for those conveyed,
to assure the person to whom they were conveyed from loss by the

appearance of a superior title. Real warrandice is implied in ex-

cambion. Its effect is that the excamber, in case of eviction, may
recover possession of his original lands. This is not in accordance
with the English law in exchange. Personal warrandice is either

express or implied. There is an implied warrandice in every
onerous deed, and an absolute warraudice presumes an onerous
consideration. Express warrandice is either simple, against the
future acts of the vendor, from fact and deed, against acts whether

past or future, or absolute, or against all deadly, that is, on any
ground existing before the sale. A clause of warrandice is the
Scottish equivalent of the English covenants for title. By 32 and
33 Viet. c. 116 a clause of warrandice in the form given in the
schedule to the Act imports absolute warrandice as regards the
lands and the title-deeds thereof, and warrandice from fact and
deed as regards the rents. For the warranty in the sale of mov
ables see SALE.

United States. Warranty in conveyances of real estate is ex
pressly abolished by statute in many States. In some States

warranty is implied on the transfer and indorsement of negotiable
instruments.

(j vyf )

WARREN, SAMUEL (1807-1877), author of Ten
Thousand a Year, was born in Denbighshire in 1807.
After a curriculum at the university of Edinburgh, of such
distinction that he made the acquaintance of

&quot;

Christopher
North&quot; through his undergraduate fame, he began the study
of medicine, but soon abandoned it for the English bar.
He entered at the Inner Temple in 1828, and was success
ful in his profession. He took silk in 1851, was made
recorder of Hull in 1854, represented Medhurst in

parliament for three years (1856-59), and was rewarded

by his party leaders in 1859 with a mastership in lunacy.
Meantime he had made a much more brilliant success in

fiction-writing. Very early in his career, before he was
called to the bar, he had begun to write for Blackivood.
His Passages from the Diary of a Late Physician appeared
in that magazine between August 1830 and October

1831, being collected into two volumes in 1832. A
third volume was published in 1838, the contents of

which appeared originally in the same magazine between

September 1832 and August 1837. These short stories,
most of them of a horrible character, with morbid interest

shielded under a moral purpose, were extremely popular,
and so realistic that as long as the writer remained

anonymous it was customary for doctors to declare that
some brother must be making capital of the secrets of

his profession. Warren s brief experience as a medical
student thus stood him in good stead. But his great
success was Ten Thousand a Year, which ran in BlacJaoood
from October 1839 to August 1841, and was published
separately immediately on its conclusion. Critics com
plained of the coarseness of the workmanship, of the

banality of the moralizing, the crudeness of the pathos, the
farcical extravagance of the humour

;
but meantime the

work established itself as one of the most popular novels
of the century. Of the higher qualities of imagination
and passion Warren was destitute, but his sketches of

character, especially farcical character, Tittlebat Titmouse,
Oily Gammon, Mr Quicksilver (an open caricature of Lord

Brougham), are bold and strong, forcibly imprinted on
the memory, and the interest of the story is made to run
with a powerful current. For several years Warren was
content to be known as the author of Ten Thousand a
Year, and many tales were told of his open pride in the
achievement. In 1847 he made another venture, but Noiv
and Then was not a success. The Lily and the Bee, a

squib on the Crystal Palace, published in 1851, though it

had the honour of translation into Italian, was a signal
failure. A pessimistic dissertation on The Intellectual and
Moral Development of the Aye, published in 1853, also fell

flat, and thenceforth Warren, after publishing his Works,
Critical and Imaginative, in four volumes in 1854, retired

on his laurels. He died at London, July 29, 1877.

Besides his novels and other contributions to Blackivood, Warren
wrote several legal works of repute Introduction to Law Studies

(1835), Extracts from Blackstone (1837), Manual of Parliamentary
Law (1852).

His whole attitude towards the subject of insanity in its legal
relations was determined by his clear perception and tenacious

grasp of the fact that the disease insanity is merely one of the
indicia of legal

&quot;

unsoundness of mind
;&quot;

he thus reduced medical

expertism to its proper proportions, by treating the alienist as a
witness and not a judge. The masterly brevity with which he
addressed the jury in the Windham inquiry branded as practically
irrelevant the mass of the evidence produced at the trial, and pre
pared the public mind for the third section of the Lunacy Regula
tion Act of 1862. 1 To the doctrine of moral insanity he offered an

uncompromising but ineffective and, it must be confessed, an

ignorant opposition. It is doubtful whether he understood the

meaning, and it is certain that he had never studied the evidences,
of the theory which he so severely condemns. A writer who
imagined that the cases of Oxford and MacNaughten bore any
resemblance to the &quot; observations

&quot;

of Pinel was hardly qualified to

criticize even the less worthy of his disciples. Yet this hostility
was not altogether irrational. Exaggerating, indeed mistranslat

ing, the language of Pinel, in whose work moral insanity appears
as &quot;manic sans delire,&quot; the English alienists had pressed into their

service cases which were far less closely allied to insanity than to

crime, and had claimed, in the name of science, to return the
verdict whenever mental incompetence existed or was presumed.
Against these extravagant pretensions the school of Alderson and
Rolfo arose in healthy revolt. Ignorant of, or possibly not caring
to sift, the residuum of fact which undoubtedly they would have

1 It is substantially as follows : Under every commission, the

inquiry shall be confined to the question whether or not the alleged
lunatic is, at the time of such inquiry, of unsound mind, and no
evidence as to his acts, demeanour, or state of mind at any time being
more than two years before the date of the inquiry shall be receivable

in proof of insanity, unless the judge or master shall otherwise direct.
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found in the standard literature of &quot;manie sans delire,&quot; they
believed moral insanity to be nothing more than the immoral and

illogical plea with which English alienists had made them familiar,
and they sternly refused to recognize it. To the exertions of this

school, of which Samuel Warren was a distinguished member, we
owe the wise jealousy with which the defence of moral insanity is

now regarded by alienists themselves. See Warren s Miscellanies,
vol. ii.

,

&quot;

High Treason and Murder Moral
Insanity&quot; (1854); also

The Windliam Trial, published by Wm. Olliver.

WARRINGTON, a municipal and parliamentaryborough
and market-town of England, chiefly in Lancashire but

partly in Cheshire, is situated on the Mersey, near the

Sankey Canal, and on the London and North-Western
main line and several branch lines of other railways,
18 miles west-south-west of Manchester, 20 east of Liver

pool, and 182 from London. The bridge across the

Mersey, formerly forming the chief passage over the river

from Lancashire to Cheshire, was partly destroyed on the

approach of the rebels in 1745, was restored with a watch
tower in the middle by parliament in 1747, was replaced

by a wooden structure in 1812, and was rebuilt of stone in

1 836 at a cost of 6000. The parish church of St Elphin,
a cruciform building in the Decorated style, occupies the

site of the ancient church, which was taken down about
the beginning of the 15th century, the crypt being all of

the old structure that now remains. The church now
consists of chancel with chapels, nave, aisles, crypt, and
embattled central tower and spire rising to the height of

300 feet. It was restored in 1859-67 at a cost of over

15,000. Among the principal modern public buildings
are the town-hall, formerly the seat of Colonel Wilson-

Patten, now Lord Winmaiieigh, purchased in 1872 at a

cost of 20,000 ;
the museum and library, erected in

1857, enlarged by the addition of an art gallery and
lecture-room in 1876, and again extended in 1881; the
market hall (1857); the large covered market shed (1879,
enlarged 1885); the public hall (1862); the public baths

(1866); the school of art (1883); the infirmary and dis

pensary (1872) ;
the infectious diseases hospital ;

and the

Warrington clergy orphan institution (1697). The educa
tional institutions include a free grammar school, founded

by one of the Boteler family in 1526, and a blue coat
school.

Warrington, in the period before the introduction of

railways, possessed special advantages through its connexion
with the Mersey and Irwell navigation, and it now enjoys
unusual facilities for the transit of heavy goods both by
canal and railway, while its situation midway between
Manchester and Liverpool, and on the main line of the
London and North-Western Railway, forms one of the chief

sources of its prosperity. It was referred to by Blome in

1683 as &quot;a very fine and large town which hath a con
siderable market on Wednesday for linen cloth, corn,
cattle, provisions, and fish, being much resorted to by the
Welshmen.&quot; It was among the earliest of the manu
facturing towns of Lancashire, coarse linens and checks

being the manufactures which at first formed its staple
goods, and afterwards sailcloth and sacking. Perhaps it

is now best known for its trade in heavy leather, the
tanneries in its immediate neighbourhood consuming on an

average about 10,000 hides a week. It has also a great
variety of important iron manufactures, including iron in

bar, hoop, and wire rod, and files and tools and pins.
There are, besides, soap factories, breweries, maltings,
cotton mills, and glass-works. The town is divided into
five wards, four of which are in Warrington proper, and one
in Latchford. The corporation act as the urban sanitary
authority. There is a commission of the peace and a police
force. The gas supply is managed by the corporation, but
the water supply is in the hands of a company. The
population of the parliamentary borough (area 3783 acres)

in 1871 was 33,050, and in 1881 it was 45,253. The

population of the municipal borough (area 1442 acres) in

the same years was 32,144 and 41,452.

Warrington is stated to have been an ancient British and Eoman
town, but there are no traces of a Roman settlement on the north
side of the Mersey. On the south side, however, near Wilderspool
there are a considerable variety of remains, which some identify
with the station Condate. At Domesday, AVarrington, imder the
name of Walintune, was at the head of a hundred now merged in

West Derby. Its present name first occurs in the 12th century,
when Matthew de Vilers gave the church of Warrington to the

priory of Thurgarton. Shortly afterwards Warrington came
into the family of Pincerna, or Boteler, the progenitors of the

Butlers, earls and dukes of Ormonde. Sir William Boteler, who
was high sheriff of the county, and governor of the castle of

Lancaster, obtained for it, in 1255, from Henry III. the grant of a
fair of three days duration. In the 5th of Edward I. (1277) the
charter was renewed, and another was obtained in 1285. About
1592 it was bought by the Irelands, and in 1631 it came into the

possession of William Booth, father of Sir George Booth, first Lord
Delamcre. During the civil war it was held, in 1643, for the king
by James, Lord Strange, seventh earl of Derby, who fortified it at

great expense, and made it a centre for Royalist excursions, but
after a siege of five days it surrendered to the Parliamentary troops.
After the battle of Preston in 1648, the remnant of the duke of
Hamilton s army under General Baillie rallied at Warrington, and
possessed themselves of the bridge, but surrendered on the approach
of Cromwell. Henry Booth, second Lord Delamere, was created
earl of Warrington on his retirement from the chancellorship of the

exchequer in 1690. The town received parliamentary representa
tion in 1832, and was incorporated in 1847. Among persons of
eminence connected with Warrington are Dr Aikin, editor of the

Dictionary of General Biography, Lucy Aikin, Mrs Barbauld, John
Kay, the clockmaker who assisted Arkwright in his mechanical

experiments, and Dr Joseph Priestley.
See Warrington in IkGB, in Chetham Society s Publications, vol. xvii.; Annals

of the Lords of Warrington during the first Five Centuries after the Conquest,
ibid., vols. Ixxxvi. and Ixxxvii.; Homage Roll of the Manor of Warrington, l/t91-
1517, in the publications of the Manchester Record Society, 1885; Kenclrick,
Profiles of Warringlon Worthies, 1850.

WARSAW, a government of Russian Poland, occupies
a narrow strip of land to the left of the lower Bug and
of the Vistula from its junction with the Bug to the

Prussian frontier, and is bounded by the Polish govern
ments of Ptock and iomza on the N., Siedlce on the E.,

and Radom, Piotrkow, and Kalisz on the S. It has an
area of 5623 square miles and in 1885 the population was

971,730, of whom 384,000 were then reckoned as living in

the capital. It occupies the great plain of central Poland
and Mazovia, and is low and flat, with only a few hills in

the south, and along the course of the Vistula in the north

west, where the terraces on the left bank descend by steep

slopes to the river. Terrible inundations often devastate

the region adjacent to the confluence of the Vistula with

the Narew and Bug, and marshes cover the low-lying

grounds. The soil, which consists chiefly either of boulder

clay, lacustrine clays, or sandy fiuviatile deposits, is not

particularly fertile. The Vistula traverses the government
from south-east to north-west, and is joined by the Narew
and Bug from the right, and by the Bzura from the left.

It is an important channel of communication (see POLAND,
vol. xix. p. 307).
The population consists of Poles and Mazurs (Roman Catholics,

76 per cent.), Jews (15 per cent.), and Germans (9 per cent.). The
Great and Little Russians number only a few thousands, and the
former are gathered chiefly in the towns.
Of the 3,256,800 acres registered, nearly two-thirds of which are

arable land, 1,197,000 acres belong to the peasantry (70,724 house

holds), 257,000 to the crown, and the remainder to 4526 small and
1190 large proprietors; 118,000 acres are under forests. In the
west the Germans are rapidly colonizing the country, and it was
reckoned in 1885 that no less than 373,000 acres, i.e., nearly one-

eighth of the territory, and a still larger proportion of the arable

land, belonged to 4260 foreigners, chiefly Germans. Agriculture is

the prevailing occupation, and reaches great perfection on some
estates. Beet is extensively grown. Cattle-breeding is also of

importance.
Manufactures have developed rapidly of late, especially in

Warsaw and its vicinity. In 1885 there were 1575 establishments,

employing 35,400 operatives, with an output valued at 54,700,000
roubles. Sugar works occupied a prominent place. In 1886 nine-



teen sugar works and refineries employed 8925 operatives, and

produced 6,450,000 cwts. of raw and 3,220,000 of refined sugar.
Plated silver, carpets, woollen cloth, machinery, boots and shoes,

spirits and beer are among the other items produced.
The government is divided into thirteen districts, the chief towns

of which are WAKSAW (g.v.), Btonie (1370 inhabitants), Gora
Kahvaria (2630), Gostynin (8870), Grojcc (3500), Kutno (13,210),

towicz (8720), Novo-Minsk (1830), Radziejewo (7680), Radzymin
(4200), Skierncwice (3720), Sochaczew (5130), and &quot;\Vtoclawek

(20,660). Novy Dwor (4420), Ncszawa (2330), Gombiu (3000),
and several others have municipal institutions.

WARSAW
( Warszawa), capital of Poland, and chief

town of the above government, is beautifully situated on

the left bank of the Vistula, 395 miles to the east of

Berlin, and 700 miles to south-west of St Petersburg.
It stands on a terrace nearly 100 feet in height, which

stretches far to the westward, and descends by steep slopes

Plan of Warsaw.

towards the river, leaving a broad beach at its base. The
suburb of Praga on the right bank of the Vistula, here

from 450 to 880 yards broad, is connected with Warsaw

by two bridges, the railway bridge, which passes right
under the guns of the Alexandrovsk citadel to the north,
and the Alexandrovsk bridge in the centre of the town.

With its population of nearly 450,000, its beautiful

river, its ample communications and its commerce, its

university and scientific societies, its palaces and numerous

places of amusement, Warsaw is one of the most pleasant
as well as one of the most animated cities of eastern Europe.
In Russia it is excelled in importance by the two Russian

capitals only; and doubtless it would have attained even
a larger population, and a yet higher place in the world of

commerce and intellect, were it not for its sad and chequered
history, and the foreign domination of which the traveller

is reminded at every step.
Situated in a fertile plain, on a great navigable river,

below its junction with the Pilica and Weprz, which water
southern Poland, and above its junction with the Narew
and Bug, which water a wide region in the east, it became
in mediaeval times the chief entrepot for the trade of those
fertile and populous valleys with western Europe. Its

position in the territory of Mazovia, which was neither
Polish nor Lithuanian, and, so to say, remained neutral
between the two rival powers which constituted the

united kingdom, it became the capital of both, to the de-
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trimcnt of the purely Polish Cracow and the Lithuanian
Vilna. And now, connected as it is by six trunk lines

with Vienna, south-western Kussia, Moscow, St Peters

burg, Dantzic, and Berlin (via Bromberg), it has become
one of the most important commercial cities of eastern

Europe. The south-western railway connects it with

:Lodz, the Manchester of Poland, as also with the rich coal

fields of Kielce, which supply its steadily growing manu
factures with coal and iron, so that Warsaw and its neigh
bourhood have become a centre for all kinds of manufac

tures, greatly aided in their development by the high
technical training and general superiority of the engineers
of the Polish capital, as well as by the skill, taste, and in

telligence of its artisans. The periodical wholesale depor
tations of Warsaw artisans, who never failed to take an
active part in the Polish insurrections, especially in 1794,

1831, and 1863, considerably checked, but could not wholly
stop the industrial progress of the town

;
but the lines of

customhouses which surround Poland, and thus limit the

Warsaw market, as also the Russian rule, which militates

against the progress of Polish science, technology, and art,

are so many obstacles to the development of its natural

resources. The population of Warsaw has nevertheless

grown rapidly of late, having risen from 161,008 in 1860,
and 276,000 in 1872, to 436,570 in 1887; of these more
than 25,000 are Germans, and one-third are Jews (43,000
in 1860, and 117,300 in 1879). The Russian garrison
amounts to nearly 20,000 men.

The streets of Warsaw are very animated, and are

adorned with many fine buildings partly due to the old

Polish nobility s love of display (there are more than
160 palaces, 60 of which have been confiscated by the

Russian Government), partly churches and cathedrals (179
Catholic, 6 Greek, and 2 Lutheran, several synagogues,
14 monasteries, and 4 nunneries), and partly public build

ings, schools, hospitals, scientific societies, erected at

great expense by the municipality or by private bodies.

Fine public gardens and several monuments further em
bellish the city. The present university, founded as the
&quot;

Glawnaja Szkota,&quot; in 1816, but closed in 1832, was

again opened in 1864
;

it has a remarkable library of more
than 350,000 volumes, rich natural history collections, a
fine botanic garden, and an observatory well known for its

astronomical work. There are 75 professors and nearly
1000 students. The teaching is in Russian, and mostly by
Russians, and the close intercourse which used to exist

between the university and the educated classes of Poland
is becoming a thing of the past. The rich university

library, one of the largest in the world, was confiscated in

1794, and transferred to St Petersburg, where it became
the nucleus of the present imperial public library ; and,
after the insurrection of 1831, it was again ransacked for

the same purpose. The medical school, which enjoys high

repute in the scientific world, still retains the right of

teaching in Polish, and has about 220 students. The same

privilege is enjoyed by the school of arts, the academy of

agriculture and forestry, and the conservatory of music,
all of which are high-class institutions. There are, besides,

six classical gymnasia, two &quot;

real
&quot;

schools, and numerous

elementary schools. The museum of the society of fine

arts is rich in examples of ancient and modern art. The
association of the friends of science and the historical and

agricultural societies of Warsaw were once well known,
but all were closed after the insurrections, and now they live

but a precarious life, the scientific works which continue to

be produced in Poland being partly published at Cracow.
The great theatre for Polish drama and the ballet is a

fine building which really includes two theatres under the

same roof
;
but the pride of Warsaw is its theatre in the

tazienki gardens, which were laid out in an old bed of
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the Vistula by Stanislaus Augustus Poniatowski, and have
beautiful shady alleys, artificial ponds, an elegant little

palace with ceilings painted by Bacciarelli, several impe
rial villas, and a monument to Sobieski. An artificial

ruin on an island makes an open-air theatre, the stage of

which is separated from the auditorium by a channel of

water, and the decorations of which blend with the parks
and the palace behind. Two other public gardens, with

alleys of old chestnut trees, are situated in the centre of

the city. One of these, the Saski Ogrod, or Saxon garden
(17 acres), which has a summer theatre and excellent

fountains, and is richly adorned with statues and flowers,
is one of the most beautiful in Europe ;

it is the resort of

the Warsaw aristocracy. The Krasinski garden, now some
what less frequented, and many other smaller squares
and gardens in the theatres of which Polish and German

companies give their summer representations, contribute

very much to the enlivenment of the streets of &quot;Warsaw;

while the variety of smart national costumes still worn by
the Polish peasantry gives colour and brightness to the

crowds which throng them.
Warsaw is semicircular in plan, the diameter, nearly 5 miles in

length, lying along the Vistula. The central point of the life of

the place is the castle (Zamek Krolewski) on Sigismund Square.
It was built by the dukes of Mazovia, enlarged by Sigismund III.

(whose memorial stands opposite) and Ladislaus IV., and em
bellished by Stanislaus Augustus. At present it is inhabited by
the &quot;governor-general of the provinces on the Vistula,&quot; and its

pictures and other art treasures have been removed to St Peters

burg. Four main thoroughfares radiate from it : one, the Krakow-
skie Przedmiescie, the best street in Warsaw, runs southward. It

is continued by the Nowy Swiat and the Ujazdowska Aleja avenue,
which leads to the Lazienki gardens. Many fine buildings are

found in these two streets: the church of the Bernardino convent;
the house of the benevolent society ; the Carmelite church, now
closed, where the crown archives of Poland are still kept ;

the rich

Radziwill palace, now inhabited by the governor-general ;
the

university, Saxon Square, on which Nicholas I. ordered the
erection of a memorial to the Polish generals who refused to take

part in the insurrection of 1831 and were therefore shot by the

insurgents ; the Saxon garden behind the square ; the fine palaces
of the Potockis, the Oginskis, the Uruskis, &c.

; the church of the

Holy Cross, erected in 1682-96, the richest in Warsaw ; the

palace of the Krasinskis, with library and museum
;
the statue of

Copernicus, by Thorwaldsen, erected in 1822 by national subscrip
tion

; the house of the friends of natural history, now a gym
nasium

; the palace of the Zamojskis, now confiscated and trans

formed into a building for subalterns of the garrison ;
the church

of St Alexander, erected to commemorate the re-establishment of

the kingdom of Poland
;
and the deaf and dumb asylum. The

Ujazdowska Aleja avenue, planted with lime-trees and surrounded

by cafes and various places of amusement, is the Champs Elysees
of Warsaw. It leads to the Lazienki park, and to the Belvedere

palace, now the summer residence of the governor-general, and
farther west to the Mokotowski parade ground, which is surrounded
on the south and west by the smoky chimneys of the manufacturing
district. Another great street, the Marszaikowska, runs parallel to

the Ujazdowska from the Saxon garden to this parade ground, on
the south-east of which are the Russian barracks. The above-
mentioned streets are crossed by another series running west and

east, the chief of them being the Senatcrska, which begins at

Sigismund Square and contains the best shops. The palace of the

archbishops of Gnesen and primates of Poland, confiscated by the
Prussian Government, and now used by the ministry of education,
the bank of Poland, the fine mansion-house burned in 1863 and
now rebuilt as police bureau, the small Pod Blachoi palace, now
occupied by a chancery, the theatre, the old mint, the chief post-
ofBce, the beautiful Reformed church, the exchange, the school
of subaltern officers, and several palaces are grouped in Senators

Street, which is joined from the north by Miodowa Street, in which
are situated the fine church of the Capuchins, erected in 1683 to

commemorate the victory of John Sobieski over the Turks, the

palace of the archbishops of Warsaw, and the Russian cathedral.
To the west Senators Street is continued by Electors Street,

where is the very elegant modern church of St Charles Borromeo
and the Chtodna leading to the suburb of Wola, with a large field

where the kings of Poland used to be elected. In Leshno Street,
which branches off from Senators Street, are the Zelazna Brama, or
Iron Gate, in the market-place, the gostinyi dvor or bazaar, the

arsenal, and the Wielopolski barracks. The cemeteries, the summer
barracks of the troops (Powonzski lager), and the artillery barracks
lie to the north-west.

To the north of Sigismund Square is the old town Staro Miasto
the Jewish quarter, and farther north still the Alexandrovsk

citadel. The old town very much recalls old Germany by its narrow
streets and old buildings ; it has the church of St John at its

entrance, and farther down the cathedral, which is the oldest

church of Warsaw, having been built in the 13th century and re

stored in the 17th. The citadel, erected in 1832-35 as a punish
ment for the insurrection of 1831, is of the old type, with six forts

too close to the walls of the fortress to be useful in modern warfare.

The railway bridge, built in 1865 and 570 yards long, begins under
the walls of the citadel and is protected on the right bank of the

Vistula by the Sliwnicki tctc dcpont.
The suburb of Praga, on the right bank of the Vistula, is poorly

built and often flooded
;
but the bloody assaults which led to its

capture in 1794 by the Russians under Suwaroff, and in 1831 by
Paskevitch, give it a name in history.

Industry and Trade.- Warsaw has of late become industrially

important, and now has more than 320 establishments employing
nearly 20,000 workmen, and producing to the amount of nearly 40
million roubles annually. The leading industries arc the produc
tion of plated silver ware, with a wide market throughout Russia,

machinery and engines, chemicals, musical instruments, especi

ally pianos, carpets, boots, and shoes, largely exported, carriages,
woollen cloth, leather wares, spirits, and beer. The trade of

Warsaw is considerable. Nearly 14,000,000 cwts. of coal and

4,800,000 cwts. of miscellaneous goods are imported by rail from
the south-west (Kielce, Lodz, and Galicia), and 3,200,000 cwts.

of manufactured goods, corn, flax, &c.
,
are exported in the same

direction. Corn and flax are imported to the amount of 7,000,000
cwts. from the south-east and east, and exported to Prussia to the
amount of 5,300,000 cwts. by rail and partly down the Vistula,
while the total railway traffic is represented by 34,400,000 cwts. of

merchandise brought in and 18,000,000 cwts. sent away. To all

this must be added the traffic on the Vistula (about 3,000,000
cwts. ). A great proportion of the trade is in the hands of Germans,
especially of Jews.

The suburbs of Warsaw are surrounded by villas, palaces, and
battlefields. Wilanow, the palace of John Sobieski, now belonging
to the Potockis, was partly built by Turkish prisoners in a fine

Italian style, and is now renowned for its historical portraits and

pictures. It is situated to the south of Warsaw, together with

many other fine villas (Morysin, Natoliu, Krolikarnia, which also

has a picture gallery, &c. ). The Marymont, an old country
residence of the wife of John Sobieski, and the Kaskada, much
visited by the inhabitants of Warsaw, in the north, the Saska

Kempa on the right bank of the Vistula, and the castle of Jabtona
down the Vistula are among others that deserve mention.
The events associated with the name of Praga have been already

alluded to. Among other battlefields in the neighbourhood of

Warsaw is that of Grochowo, where the Polish troops were defeated

in 1831 after a gallant fight. Raszyn saw its fields covered with
blood in the war of 1809 with Austria

;
at Maciejowice, 50 miles up

the Vistula, Kosciuszko was wounded and taken by the Russians
in 1794 ;

and 20 miles down the river stands the fortress of Modlin,
now Novogeorgievsk, fortified by Napoleon, taken in 1813 by the

Russians, and the last stronghold of the Poles during the insurrec

tion of 1831.

History. The history of Warsaw from the 16th century onwards
is intimately connected with that of POLAND (q.v.). The precise
date of the foundation of the town is not known. The banks of

the Vistula between the Pilica and the Narew must have been
inhabited from a very early period, and it is supposed that Conrad,
duke of Mazovia, erected a castle on the present site of Warsaw as

early as the 9th century. Casimir the Just is supposed to have
fortified it in the llth century, but Warsaw is not mentioned in

annals before 1224. Until 1526 it was the residence of the dukes
of Mazovia, but when their dynasty was extinguished the laud
of the Mazurs, till then independent, was annexed to Poland. When
Poland and Lithuania became united, it was chosen as the royal
residence. Sigismund Augustus (Wasa) made it the real capital of

Poland, and from 1572 onwards the election of the kings of Poland
took place on the field of Wola. From the 17th century possession
of it was continually disputed by the Swedes, the Russians, and
the Brandon biirgers and the Austrians. Charles Gustavus of

Sweden took it in 1655 and kept it for a year ;
the Poles retook it

in July 1656 but lost it again almost immediately. Augustus II.

and Augustus III. did much for its embellishment, but it had much
to suffer during the northern war. Charles XII. took it in 1702,
but in the following year peace was made between the Swedes and
Stanislaus Lezczynski, and it became free again. The disorderly
rule of the Rzec Pospolita opened a large field for Russian intrigue,
and in 1764 the Russians took possession of it and secured the

election of Stanislaus Poniatowski, which led in 1773 to the first

partition of Poland. In November 1794 the Russians took it again,
after the bloody assault on Praga, but next year, in the third

partition of Poland, Warsaw was given to Prussia. In November
1806 the town was occupied by the troops of Napoleon, and after
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the peace of Tilsit was made the capital of the independent duchy
of &quot;Warsaw

;
but the Austrians took it on April 21, 1809, and kept

it till June 2, when it once more became independent, but only for

a few years. The Russians finally took it on February 8, 1813,

since which time they have always retained it. On November

29, 1830, AVarsaw gave the signal of the great but unsuccessful

insurrection which lasted nearly one year ;
it was taken after great

bloodshed by Paskevitch, on September 7, 1831. Deportations
on a largo scale, executions, and confiscation of the domains of

the nobility followed, and until 1856 AVarsaw remained under

severe military rule. In 1862 a series of demonstrations began to

be made in AVarsaw in favour of the independence of Poland,
and after a bloody repression a general insurrection followed in

January 1863, the Russians remaining, however, masters of the

situation. The Russian Government now decided to take the most

stringent measures to crush the powers of the clergy, the landed

nobility, and the turbulent AVarsaw artisans and educated classes.

Executions, banishment to the convict prisons of Siberia, and con

fiscation of estates followed. Deportation to Siberia and the interior

of Russia was carried out on an unheard-of scale. Scientific societies

and high schools were closed; monasteries and nunneries were

emptied. Hundreds of Russian officials were called in to fill up
administrative posts, the schools, and the university; the Russian

language was rendered obligatory in official acts, in all legal pro

ceedings, and even, to a great extent, in trade. The very name of

Poland was expunged from official writings, and, while the old

institutions were abolished, the Russian tribunals and administra

tive institutions were introduced. The serfs were liberated. See

POLAND.

Officially, AVarsaw is now simply the chief town of the govern
ment of AVarsaw, the residence of the governor-general of the pro
vinces on the Aristula and the commander of the AVarsaw military

district, and the see of the Roman and Greek archbishops. But it

continues to be the heart of the Polish nationality. (P. A. K.
)

WART is a papillary excrescence of the surface, most

commonly of the skin, but in special circumstances also

of the transitional and mucous membranes. The ordinary
broad and flat warts of the skin occur mostly upon the

hands of children and young persons ;
a long pendulous

variety occurs about the chin or neck of children who are

constitutionally delicate (it used to be thought a mark of

scrofula) and on the scalp in adults. Both the broad

sessile warts of the fingers or hands and the thin hanging
warts of the neck and head are apt to come out in numbers
at a time

;
a crop of them suddenly appears, to disappear

after a time with equal suddenness. Hence the supposed

efficacy of charms. A single wart will sometimes remain

when the general eruption has vanished. The liability to

crops of warts runs in families. In after life a wart on

the hands or fingers is usually brought on by some

irritation, often repeated, even if it be slight. A special
form has been observed on the hands of those much

occupied with anatomical dissection. Chimney-sweeps
and workers in coal-tar, petroleum, &c., are subject to

warts, which often become cancerous. Ordinary innocent

warts occur singly in later life on the nose or lips or other

parts of the face, sometimes on the tongue. Towards old

age there are apt to be broad and flattened patches of

warts on the back, of a greasy consistence and brownish
colour.

A wart consists essentially of a framework or ground-
plan of small blood-vessels supported by bands of fibrous

tissue, and a more or less thick covering of epidermic
scales. When the wart is young, the surface is a rounded
and even knob

;
as it gets rubbed and worn the surface

appears cleft into thread-like projecting points. The
blood-vessels, whose outgrowth from the surface really
makes the wart, may either be in a cluster of parallel

loops, in which case we have the common broad and sessile

wart, or the vessels may branch from a single stem,

making the dendriform pattern of the long, slim, and

pendulous warts of the chin and neck. The same two
kinds of pattern occur also in warts of the transitional or
mucous surfaces. (For a figure of a dendriform wart, see

PATHOLOGY, vol. xviii. fig. 43, p. 379.) A wart of either

pattern is a projection of the system of cutaneous blood

vessels beyond the surface. It is owing to its vascular

ground-plan that a wart is liable to come back after being
shaved off

;
the vessel or vessels are cut down to the

level of the skin, but the current of blood is still forced

into the stem, and the branches tend to be thrown out

beyond the surface as before. This fact has a bearing on

the treatment of warts. If they are shaved or snipped

off, the blood-vessels of the stem should be destroyed at

the same time by caustic, or made to shrivel by an

astringent. The same end is served by a gradually

tightening ligature (such as a thread of elastic pulled out

from an old brace) round the base or neck of the wart ;

an ordinary thread is apt to cut too deep and may cause

suppuration. The best treatment is to rub an astringent,

or acid, or caustic substance into the surface of the wart.

Glacial acetic acid may be applied on the end of a glass

rod, or by a camel-hair brush, care being taken not to

touch the adjoining skin. A solution of perchloride of

iron is also effective in the same way. Nitrate of silver

is objectionable, owing to the black stains left by it. A
simple domestic remedy, often effectual, is the astringent

and acrid juice of the common stonecrop (Sedum acre)

rubbed into the wart, time after time, from the freshly

gathered herb. The result of these various applications

is that the wart loses its turgor or firmness, shrivels up,

and eventually falls off.

A peculiar form of wart, known as verrugas, occurs endemically
in certain valleys of the Peruvian Andes, especially in the region
of the Cerro de Pasco. It is believed to have been one of the causes

of the excessive mortality from haemorrhages of the skin among
the troops of Pizarro. In recent times attention was called to it

by Dr Archibald Smith in 1842
;
in 1874, during the making of

the Trans-Andean Railway, it caused a considerable loss of life

among English navvies and engineers. Strangers of the white race

suller much more severely from it than the acclimatized or the

natives. It is sometimes epidemic and peculiarly fatal. Its en

demic seats are certain deep and narrow valleys traversed by a

mountain stream or torrent and covered with luxuriant vegetation ;

where the valley widens the endemic influence is no longer felt.

The warts may be few or many, up to several hundreds
; they occur

on internal mucous membranes as well as on the skin. Their out

break is preceded for some weeks by a feverish state and by pains
in the limbs. These symptoms disappear when the warts come
out ; they are at first reddish spots about the size of a pea, but

grow to be rounded or conical excrescences as large as a raspberry
or filbert, or pigeon s egg ;

after a time the surface becomes ragged
or fissured (as in an ordinary wart), especially when rubbed or

chafed, and blood begins to ooze, which may amount to consider

able hemorrhage. Death (in about 10 per cent, of cases) is due to

loss of blood, or to the protracted ulceration following the fall of

the warts. The disease lasts usually several months ; but a feeble

state of the system may remain long after the warts are all gone.
The excrescences (besides those of the internal membranes) occur

in the favourite situations of common warts the fingers and back

of the hand (also the toes and back of the foot), the face and neck,

and among the hair of the head.

See Ilirsch, Geographical and Historical Pathology, vol. ii., Engl. trans., 1885.

WARTON. Three authors of this name, a father and

two sons, were leaders of reaction against the didactic

poetry of Pope s school, and did much to help forward the

descriptive and romantic revival.

THOMAS WARTON (1688-1745), satirized in Terrx Filius

(February 18, 1721) as &quot;squinting
Tom of Maudlin,&quot; was

vicar of Basingstoke in Hampshire, and professor of poetry

at Oxford. He published nothing during his lifetime, but

after his death his son Joseph published some of his poetry

under the title Poems on Several Occasions, 1748.

JOSEPH WARTON (1722-1800), eldest son of the preced

ing, was born at Dunsford, in Surrey, in 1722, and sent to

Winchester school in 1736. Collins was already there, and

the school seems to have been at the time quite a nest of

singing birds, quickened into unusual ambition by a visit

from Pope. Collins and Warton became close friends, read

Milton and Spenser together, and wrote verses which they
sent to the Gentleman s Magazine, verses of such promise
that Johnson formally criticized them. The two friends
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went to Oxford together, and took the degree of B.A. in

the same year (1713). Warton was far from having the

genius of Collins, but he had abundance of poetical enthu

siasm, and they were at one in their impatience under the

prevailing taste for moral and ethical poetry. Whoever
wishes to understand how early the discontent under

Pope s ascendency began should read Warton s The En
thusiast, or The Love of Nature, and remember that it was
written by an undergraduate in 1740, Avhile Pope was still

alive. Warton sounded a bold note in 1746, in the preface
to his Odes on Several Subjects.

&quot; As he is convinced,&quot; he

wrote,
&quot;

that the fashion of moralizing in verses has been
carried too far, and as he looks upon invention and

imagination to be the chief faculties of a poet, so he will

be happy if the following odes may be looked upon as

an attempt to bring back poetry into its right channel.&quot;

Warton thereafter married, became a country clergyman, a

master in Winchester school, eventually for thirty years

(1766-96) a much respected headmaster, but all his

leisure was given to literature, and he remained constant

to his conception of the
&quot;

right channel
&quot;

in poetry, though
he soon abandoned the idea of setting the world right by
his own example. He became an active and prominent
man of letters, produced an edition of Virgil, in 1753,
with distinguished coadjutors, and a translation of the

Eclogues and the Georgics, and a preparatory essay by him
self

;
made the acquaintance of Johnson, and wrote papers

on Shakespeare and Homer in The Adventurer- published
the first part of an essay on Pope in 1756, an essay re

garded at the time as revolutionary, by Dictator Johnson
at least, because it put Pope in the second rank to

Shakespeare, Spenser, and Milton, on the ground that

moral and ethical poetry, however excellent, is an inferior

species ;
held his own against Johnson in the Literary Club

;

and, after enduring many jests about the promised second

part and the delay in its appearance, published it at last,

retracting nothing, in 1782. Of this essay Campbell justly

says that
&quot;

it abounds with criticism of more research than
Addison s, of more amenity than Kurd s or Warburton s,

and of more insinuating tact than Johnson s.&quot; Warton s

edition of Pope was the work of his old age ;
when pub

lished in 1797, it found a larger number of sympathizers
with his criticism of the poetic idol of the 18th century
than had welcomed his first essay forty years before in

the same vein. The last three years of the critic s life

were spent in preparing an edition of Dryden, which was

completed and published by his son in 1811. He died in

London in February 1800, at the age of seventy-eight.
THOMAS WARTON (1728-1790), the younger brother of

Joseph, at least as active and influential as he in enlarg

ing the poetic ideas of the 18th century, was born at

Basingstoke in 1728. He was still more precocious as a

poet than his brother translated one of Martial s epigrams
at nine, and wrote The Pleasures of Melancholy at seventeen

and he showed exactly the same bent, Milton and Spenser

being his favourite poets, though he
&quot;

did not fail to

cultivate his mind with the soft thrillings of the tragic
muse

&quot;

of Shakespeare. He wrote as follows in 1745 :

Through Pope s soft song though all the Graces breathe,
And happiest art adorn his Attic page,
Yet does my mind with sweeter transport glow
As, at the root of mossy trunk reclined,
In magic Spenser s wildly warbled song
I see deserted Una, &c.

In the same poem he shows the delight in Gothic
churches and ruined castles which inspired so much of his

subsequent work in romantic revival. Most of Warton s

poetry, humorous and serious, and the humorous mock
heroic was better within his powers than serious verse, was
written before the age of twenty-three, when he took his

M.A. degree and became a fellow of his college (Trinity,

Oxford). He did not altogether abandon verse
;
his sonnets,

especially, which are the best of his poems, were written

later, and during the last six years of his life he was poet-

laureate, and one of the happiest in the execution of the
delicate duties that have ever held the office. But his

main energies wee given to omnivorous poetical reading
and criticism. He was the first to turn to literary account
the mediaeval treasures of the Bodleian Library. It was

through him, in fact, that the mediaeval spirit which always
lingered in Oxford first began to stir after its long inaction,
and to claim an influence in the modern world. Warton, like

his brother, entered the church, and held, one after another,
various livings, but he did not marry. He gave little atten

tion to his clerical duties, and Oxford always remained his

home. He was a very easy and convivial as well as a very
learned don, with a taste for pothouses and crowds as

well as dim aisles and romances in manuscript and black

letter. The first proof that he gave of his extraordinarily
wide scholarship Avas in his Observations on the Poetry of
Spenser, published in 1754, when the author was twenty-
six. Three years later he was appointed professor of poetry
and held the office for ten years, sending round, according
to the story, at the beginning of term to inquire whether

anybody unshed him to lecture. The first volume of his

monumental work, The History of English Poetry, appeared
twenty years later, in 1774, the second volume in 1778, and
the third in 1781. A work of such enormous labour and
research could proceed but slowly, and it was no wonder
that Warton flagged in the execution of it, and stopped
to refresh himself with annotating the minor poems of

Milton, pouring out in this delightful work the accumu
lated suggestions of forty years. Specialists may here and
there detect errors and imperfections in Warton s History,
but its miscellaneous and curious lore must make it

always an interesting book, while its breadth and exactness

of scholarship must always command wonder and respect.

Through this work Warton became the veritable literary
father of Sir Walter Scott

;
if he could have lived to read

the Lay and Marmion he would have found realized there

what he vaguely desiderated in modern poetry. Among
Warton s minor works were a selection of Roman metrical

inscriptions (1758); the humorous Oxford Companion to

the Guide and Guide to the Companion (1762); The Oxford

Sausage (1764); an edition of Theocritus (1770) ;
lives of

Thomas Pope and Bathurst, college benefactors
;
a History

of the Antiquities of Kiddington Parish, of which he held

the living (1781); and an Inquiry into the Authenticity

of the Poems attributed to Thomas Roiuley (1782). His

busy and convivial life was ended by a paralytic stroke in

May 1790. (w. M.)

WARWICK, a midland county of England, is bounded Plalo

on the N. by Stafford, on the E. by Leicester and North- VIIJ -

ampton, on the S. by Oxford and Gloucester, and on

the W. by Worcester. Its greatest length from north to

south is 50 miles, and its greatest breadth 33 miles, Its

area is 566,458 acres, or about 885 square miles. Camden
describes it as being

&quot; divided into two parts, the Feldon

and Woodland [or Arden], that is into a plain champain
and a woody country ;

which parts, the Avon, running
crookedlie from north-east to south-west, doth, after a sort,

sever one from the other.&quot;

Surface and Geology. The surface of the county is

of a gently undulating nature. For a description of the

scenery and early history the reader is referred to the

article SHAKESPEARE, vol. xxi. pp. 738 sq.

The chief elevations are the Edge Hills on the southern

border of the county, where they rise in some places to

about 800 feet above sea-level. In the same neighbourhood
are the Burton Dassett and Farnborough Hills

;
north

east of these are the Napton and Shuckburgh Hills, and
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south-west of the Edge Hills is Brailes Hill. Some elevated

land is found at Corley, Oldbury, Hartshill, &c., in the

north of the county.
The lofty elevation of the county in general is evidenced

by the fact that rivers flow from it in several directions,

contributing to each of the three systems of the Severn,

Trent, and Thames. The Avon rises in Northampton
shire, and flowing south-west through the county receives

on its way the Swift, Sowe, Learn, Itchene, Stour, Alne, and
other tributaries, and falls into the Severn at Tewkesbury.
It is navigable for barges up to Stratford, and is rich in

its associations with Shakespeare. The Tame rises in

Staffordshire, and flowing through the northern portion of

Warwickshire takes in the Cole, Blythe, Anker, Rea, and
other minor streams. A few small rivulets in the south of

the county fall into the Cherwell, a tributary of the Thames.
The New Red Sandstone is the principal geological

formation of the county, but towards the south the Lias

prevails. In the north central district there is a large

deposit of gravel, which consists of &quot; small boulders and
sea-worn pebbles, and ancient rocks traceable to the

parent beds in Yorkshire, Cumberland, and Scotland, and

commonly known as the northern drift. Quartz pebbles

especially abound in it
; granite, gneiss, syenite, porphyry,

slate, mica schist, trap, and almost every other variety of

the primary rocks may be collected.&quot; The Lias is near

Edge Hill
;
the strata immediately below it consist of

clay and ironstone, rich in iron ore. The Upper Lias

crosses the county by Henley-in-Arden, Stratford, Kineton,

Southam, and Rugby. With the exception of one coal

field, small but rich, extending from Tamworth to near

Wyken, about 15 miles, the New Red Sandstone and
Permian occupy the whole of the central part of the county.
In the north Upper Cambrian quartzites and shales are

found, together with some volcanic rocks. The Coal-

Measures dip under the Lower Permian rocks, and in the

southern part of the field underlie the Trias. According
to the report of the Coal Commission in 1871, the area of

the Warwickshire coal-field is 30 square miles, the thickness

of the coal being from 26 to 30 feet. The quantity raised

in 1870 was 647,540 tons, and in 1885 it was 1,281,724.
The minerals of the county are limestone, freestone,

iron, blue flagstone, marl, and blue clay. The blue flag
stone is found in many places, and ironstone at Bedworth,

Oldbury, and Merevale. The limestone quarries are

principally at Bearley, Grafton Court, Stretton, Prince-

thorpe, Ufton, Harbury, Arlescote, Bidford, Newbold-on-

Avon, Stockton, and Southam
;
freestone is found largely

about Warwick, Leamington, Kenilworth, and Coventry.
Climate and Agriculture. The climate is generally mild and

healthy. The soil is on the whole good, and consists of various

loams, marls, gravels, and clays, well suited for most of the usual

crops. It is rich in pasture-land, and dairy fanning is increasing.
It has excellent orchards and market gardens, and possesses some
of the finest woodlands in England. Nearly all the farm build

ings are good ; and many of the cottages of the labourers are

exceedingly picturesque. There are many charming villages in
the county. According to the agricultural returns, out of a total

area of 566,458 acres there were 496,429 acres under cultivation
in 1887, corn crops occupying 105,039 acres, green crops 31,411,
rotation grasses 40,783, permanent pasture 308,689, and fallow

10,493 ;
of the corn crops much the largest area was under wheat,

which occupied 43,728 acres, barley occupying 16,290, oats 26,297,
rye 256, beans 14,050, and pease 4418. Of the green crops turnips
occupied 16,913 acres, potatoes 4936 acres, while 4198 were under
mangolds, 114 under carrots, 971 under cabbage, &c., and 4279
under vetches and other green crops.
The number of horses in 1887 was 20,769, cattle 107,555, of which

37,080 were cows and heifers in milk or in calf, sheep 294,442,
172,151 of them one-year-old and above, and pigs 37,092.

According to the lleturn of Owners of Land, 1873, the total
number of proprietors in the county was 51,516, possessing 541,022
acres, with a gross annual rental of 3,318,304, or about 6, 2s. 8d.

per acre all over. Of these owners of land only 4622 had one acre
and upwards. Of waste or common land there was 1833 acres.

The following possessed over 5000 acres: Lord Leigh, 14,892
acres

;
Lord &quot;Willoughby de Broke, 12,621 ;

earl of Aylesford,

12,159 ; marquis of Hertford, 10,282; earl of Craven, 8448
;
earl

of Warwick, 8263
;

Sir N. W. Throckmorton, 7619 ;
duke of

Buccleuch, 6881
;

II. J. Lucy, 5766 ;
W. S. Dugdale, 5689 ; Sir

G. R. Philips, 5397 ; and C. N. Newdegate, 5318.

Manufactures. The principal seats of manufacture in the

county are BIRMINGHAM and COVENTRY (qy.v.). Suffice it to

say here that in Birmingham almost every article of use, from a

pin to a steam engine, is produced, and that Coventry has long
been famous for its ribbons and watches, and has recently won a

well-merited reputation for bicycles and tricycles.
Communication. The county is well supplied with excellently

preserved roads. There are also a great number of canals giving
access to the Trent, the Mersey, the Thames, and the Severn. The
London and North-Western, the Great Western, the Midland, and
various branch railways traverse the county in various directions.

Population and Administration. The population in 1871 was

634,189, and in 1881 737,339 (357,146 males and 380,193 females).
More than half the population is contained in the borough of

Birmingham. The county is divided into four hundreds :

(1) Hemlingford, (2) Knightlow, (3) Barlichway, (4) Kiueton.

It has one city, Coventry (42,111), which is also a municipal
borough ;

five other boroughs Birmingham (400,774), Leamington
(22,979), Stratford-on-Avon (8054), Warwick (11,800), and Sutton
Coldfield (7737) ; and, besides the boroughs, ten market towns,
viz., Alcester (2430), Atherstone (4645), Coleshill (2356), Henley
in Arden (1119), Kenilworth (4150), Kineton (1053), Nuneaton

(8465), Rugby (9891), Solihull (5280), and Southam (1784). It

is mostly in the diocese of Worcester. It is in the midland judicial

circuit, has one court of quarter sessions, and is divided into

fourteen petty and special sessional divisions. The boroughs of

Birmingham and Warwick have separate courts of quarter sessions

and commissions of the peace, and the city of Coventry and the

boroughs of Leamington and Stratford-on-Avon have commissions
of the peace.

By the Redistribution Bill of 1885 Warwickshire was for

parliamentary purposes divided into four boroughs and four

county divisions. The boroughs are Birmingham, Aston Manor,

Coventry, and Warwick and Leamington united. Birmingham has

seven divisions, each returning a member Bordesley, Central,

East, Edgbaston, North, South, and West; the other three boroughs
return one member each. The county divisions (Nuneaton, Rugby,
Stratford-on-Avon, and Tamworth) each return one member.

History and Antiquities. Warwickshire was occupied by the

British tribes Cornavii and Dobuni. The Romans named this part
of England Flavia Ciesariensis, and many evidences of their occupa
tion and works exist in the county, ft was crossed by the three

great roads Watling Street, the Fosse Way, and Icknield Street
;

the last-named gives its name to a street in Birmingham which is

on the lines of the old Roman road. The Ridgeway borders a part
of Warwickshire on the west. Roman stations or camps were at

Mancetter, High Cross, Alcester, Chesterton, and other places ;

coins, pottery, and other remains have been found at Warwick,
Willoughby, Hampton-in-Arden, Birmingham ,

and elsewhere. The
Teutons followed the Romans, and after suffering many changes
Warwickshire became part of Mercia. From 593 to 918 it was
the scene of frequent invasions, conquests, and reconquests.

Although Mercia was for the most part peopled, by Angles, the

Saxons seem to have occupied the portion now known as Warwick
shire in very considerable numbers

; for, if we except Alcester,

Mancetter, and a few other places, nearly all the towns and

villages have Saxon names. Of the three hundred and sixty places
in the county mentioned in Domesday nearly all are of Saxon

origin. As Verstegan says,
&quot; In Fooril, in Ham, in Ley, in Tun,
The most of English surnames run.&quot;

And these terminations are found in the vast majority of the names
of places in Warwickshire. This prevalence of the Saxons here is

also confirmed by the fact that Mr Kemble discovered no fewer than

thirty-one Mark names in places in Warwickshire. The Danes,

although theymade inroads into Warwickshire several times, seem to

have made no settlements in the county, the only names bearing the

Danish suffix by being on the north-east border. In later times the
&quot;

king-maker&quot; carl of Warwick made the county memorable by the

part he took in the Wars of the Roses. In the civil war under

Charles I. &quot;scarcely
a place of any note escaped&quot; without a struggle :

at Edge Hill the first engagement was fought; Aston Hall was

besieged; Birmingham was sacked and burned by Prince Rupert;

Coventry endured a siege; Warwick was the centre of several

encounters; and a skirmish took place near Southam.
Few remains of Saxon architecture arc to be found in the county,

and these are of minor importance. Saxon jewels have been found

at Compton-Verney ;
a fine burial urn filled with ashes, an iron

sword, a spearhead, and other relics, at Church Over; in a tumulus
or barrow, at Marston, were found two sepulchral urns, one of

them containing bones, a fibula, a pin, part of a sword, and two
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spear heads. In 1824 an Anglo-Saxon cemetery was discovered
on Watling Street, near Bensford Bridge, in which a largo number
of articles, both of use and ornament, were found. Other burial

places have been opened, and similar remains found. Some good
examples of Norman work exist in the churches at Kenihvorth,
Rytou, Stoneleigh, Berkeswell, Wolston, and Beaudesert. Of
famous and interesting places may be mentioned the noble structure
Warwick Castle ; the ruins of Kenihvorth Castle and Maxstoke

Priory; Maxstoke Castle; Compton Wyniates ; Temple Balsall

church; the &quot;three tall
spires&quot; at Coventry, with the beautiful

churches of St Michael, Holy Trinity, and St John Baptist ;

Ragley Hall, Combe Abbey, Wroxhall Abbey, Newuham Padox,
Astley Castle, Arbury Hall, Walton Hall, Guy s Cliff, Baddesley
Clinton, Tamworth Castle and church, Packington Hall, and
Stoneleigh Abbey.
Among the eminent persons connected with Warwickshire besides

William Shakespeare are John Rogers the martyr, Michael Drayton,
Sir W. Dugdale, Dr Parr, Dr Joseph Priestley, Matthew Boulton,
John Baskerville, Walter Savage Landor, and Marian Evans
(&quot;George Eliot&quot;).

See Dugdale, Antiquities of Warwickshire, Thomas s edition (2 vols. fol., 1730);
Brewer, Description of Warwickshire (Svo, 1810); Murray, Agriculture of War
wickshire (Svo, 1813); Smith, History of Warwickshire (4to, IsSO); Langford,
Staffordshire and Warwickshire (4 vols. 4to, 18C8); Langford, &quot;The Saxons in
Warwickshire&quot; (Birmingham Archxological Society, 4to, 1881).

WAEWICK, the county town of Warwickshire, and a

municipal and parliamentary borough, is finely situated
on the Avon, on the Warwick and Birmingham and
Warwick and Napton Canals, and on a branch of the Great
Western Railway, 8 miles north-east of Stratford-on-Avon
and 108 north-west of London. The glory of Warwick is

still its castle, which has been truly pronounced to be the
&quot; most magnificent of the ancient feudal mansions of the

English nobility still used as a residence.&quot; Its position
is at once commanding and picturesque, standing as it

does on a rock overhanging the Avon. Its principal
features are Caesar s Tower, 147 feet high, built in the
14th century; the Gateway Tower, in the centre; and Guy s

Tower, 128 feet, also of the 14th century. There is a fine

collection of pictures. The Great Hall and the family
apartments were destroyed by fire in 1871, but have been
restored. In the collegiate church of St Mary Warwick
possesses one of the most interesting ecclesiastical buildings
in the country. We learn from Domesday that a church
existed before the Conquest, but of its foundation nothing-
is really known. It was made collegiate by Roger de New-
burgh, the second Norman earl. It was dissolved by Henry
VIII. in 1545, by whom it was granted to the burgesses of

the town, with an estate then worth 58, 14s. 4d. to main
tain it, together with the king s school. A great part of

the church was destroyed by fire in 1694, and afterwards
rebuilt. The glory of this church, however, is the Beau-

champ Chapel, founded by Earl Richard Beauchamp by
will, and commenced in 1443 and completed 1464. It

is one of the finest examples of pure Gothic in the

kingdom. In the centre of the chapel is the splendid
tomb of the earl. The church of St Nicholas, near the
entrance to the castle grounds, is modern, with a tower
and spire, and was erected towards the end of the 18th

century. St Paul s is new. The priory of St Sepulchre
was founded by Henry de Newburgh on the site of an
ancient church for a society of canons regular. It is now
a private residence. One of the most interesting places
in Warwick is the hospital of Robert Dudley, earl of

Leicester, one of the most picturesque examples of half-

timber buildings in England. It was originally used as
the hall of the united guilds of the Holy Trinity, the
Blessed Virgin, and St George the Martyr. The earl of

Leicester, by an Act of Incorporation obtained in 1571,
founded the hospital for the reception of twelve poor men
possessing not more than 5 a year, and a master. The
first master, appointed by the earl himself, was the
famous Puritan, Thomas Cartwright. There are numerous
charities in the town, the principal being those of Henry
VIII., Sir Thomas White, and Thomas Oken. The first

is derived from the tithes of St Mary, St Nicholas in

Warwick, the parish of Budbrooke, and Chaddesley Corbett,
Worcestershire, together with the rents of houses and
lands in the borough. It produces about 3000 a year,
and is used for paying the stipends of the vicar and an
assistant minister for St Mary s, the vicars of St Nicholas
and Budbrooke, the mayor, the town-clerk, yeoman, serjeant-

at-mass, and a beadle; while 460, 10s. is annually given
in aid of the king s school. By the charity of Sir Thomas
White the sum of 100 is lent, without interest, to young
tradesmen for a period of nine years. From the funds left

for that purpose by Thomas Oken, allowances are made
to the poor. The area of the borough is 5512 acres;
the population in 1861 was 10,570, in 1871 10,986, and
in 1881 11,800.

A fortress is said to have been erected here as early as the year
50, by P. Octavius Scapula, and it is supposed to have been the

presidium Romanorum at which a cohort of Dalmatian horse was
stationed. It was destroyed by the Danes in one of their incur
sions into Mercia, and in 915 Alfred s daughter Ethellleda built the
fortress on which the castle now stands. The town is mentioned
in Domesday, where we learn that &quot; in the borough the king has
in his demesne 113 houses, and the king s barons have 112, from
which the king receives Danegeld. The bishop of Worcester has
9 dwellings, the bishop of Chester 7, the abbot of Coventry 36,
and four were destroyed to enlarge the castle.&quot; In the time of
Edward the Confessor the sheriffwick of Warwick, with the borough
and royal manors, rendered 65, and &quot;

thirty-six sextars of honey,
or 24, 6s. instead of honey (pro omnibus quse, ad mel pc,rtincbant\
Now, with the forra of the royal manors and pleas of the county,
it pays per annum 145 by weight, 23 for the custom of dogs,
20s. for a sumpter horse, 10 for a hawk, and 100s. for Queengold.
Besides this it renders twenty-four sextars of honey of the larger
measure, and from the borough six sextars of honey, at the
sextar for 15d.&quot; The celebrated Thurkill (or Turchill) was the
last Saxon earl of Warwick.

William the Conqueror began his first northern campaign in

1068, and the first place where his presence is distinctly recorded
is Warwick. He erected here one of his strong fortifications on
the site of the old one. Not a vestige of it now exists, but, as Mi-
Freeman writes, &quot;the mound itself still remains, a monument of
the wisdom and energy of the mighty daughter of JEll red, while the.

keep of William has so utterly perished that its very site can only
now be guessed at.&quot;

Of the earls of Warwick who may be noticed, of course the

legendary Guy, with the numerous traditions relating his wonder
ful achievements, stands first. In proof of his prowess do not his

gigantic helmet, his furnace-like pot, and his mighty fork remain
in the castle to this day, to testify against all unbelievers ?

Prominently in history we have Guy de Beauchamp, who came to
the title in 1298, and who was called by the favourite Piers
Gaveston &quot;the Black Hound of Arden.&quot; He was instrumental
in taking Piers prisoner, and in leading him to Blacklow Hill,
close to Warwick, and there beheading him in 1311. Richard
Nevil, the famous king-maker

&quot;

(see below), assumed the title

in right of his wife Anne, and was slain at the battle of Barnet,
1471. Then the unfortunate George Plantagenet, duke of Clarence,
was created earl by his brother Edward IV., but afterwards perished,
it is said, by being drowned in a butt of Malmsey wine. The
title has frequently lain dormant. In 1547 it was revived in
favour of the Dudleys, when Viscount Lisle was created earl by
Edward VI. It became extinct in 1589, and in 1618 was renewed
in the person of Robert, Lord Rich, whose eldest son was lord

high admiral for the Commonwealth. Again the title became
extinct in 1759. The castle had long been in the possession of
the Greville family, having been granted to Sir Fulke Greville, Lord
Brooke, by James I. when it was in a ruinous condition, and he
restored it, at a cost, it is said, of 20,000. Dugdale says he made it
&quot; not only a place of great strength, but extraordinary delight, with
most pleasant gardens, walks, and thickets, such as this part of Eng
land can hardly parallel ;

so that now it is the most princely seat that
is within the midland parts of this realm.

&quot; He died from the effects

of a wound inflicted by his own servant, September 8, 1628. His
successor, Robert Greville, was the son of Fulke s first cousin, and is

the Lord Brooke who is famous in the civil war between Charles and
the Parliament, and was appointedcommander-in-chief of the Parlia

mentary forces of Warwickshire and Staffordshire. He was engaged
in the first fight of the war at Edge Hill, and was killed at the

siege of Lichfield cathedral, on March 1, 1643. The title of earl of

Warwick was bestowed on Francis, eighth Lord Brooke, by George
II. in 1746. His son George, who succeeded to the title in 1773,
was a great benefactor of the borough, and was lavish in his ex

penditure on the castle.
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WARWICK, RICHARD NEVIL, EARL OF
(c. 1420-1471),

was bom between 1420 and 1430. He was descended

from a family of note in the north of England, that of the

Nevils, who enjoyed for many generations the title of

earls of Westmorland. His grandmother on the father s

side was Joan, daughter of John of Gaunt. He inherited

the title of earl of (Salisbury from his father, a younger son

of Ralph Nevil, and by his marriage with Anne, daughter
of Richard Beauchamp, he became earl of Warwick. His

descent from John of Gaunt made him naturally a

member of the Lancastrian party, but the marriage of his

aunt, Cicely Nevil, to Richard, duke of York, connected

him also with the Yorkist house. As first cousin of

Edward IV. and second cousin of Henry VI. he was well

fitted for the double part which he was destined to play
in English history.
When the struggle between the Roses began, he and his

father threw in their lot with the Yorkists. The first

attempt of the duke of York (in 1450) to assert his

claims proved unsuccessful, but three years later the final

loss of Guienne, coupled with the king s imbecility,
enabled him to renew his efforts. The duke became pro

tector, but the king s recovery drove him from power and
forced him to take up arms a second time. He was now

joined actively by Warwick and his father, the former of

whom raised a body of troops and contributed largely to

the Yorkist victory at St Albans (1455). Warwick was
rewarded for his services with the governorship of Calais.

This important post gave him the control of the narrow

seas, and supplied him with a harbour of refuge whither

he could safely retire in case of a change of affairs in

England. In the latter capacity Calais soon proved
useful.

In 1457, when Henry had recovered his senses, Warwick
attended a council at Coventry, at which he took an oath

of fealty to the king. Next year he attended a great

meeting in London, summoned for the purpose of recon

ciling the two parties. He was followed on this occasion

by six hundred men clad in his livery, and wearing red

coats embroidered with ragged staves, the badge of the

house of Warwick. An apparent reconciliation was

effected, but Warwick, accused of misconduct in attacking
a fleet of North Sea merchant-ships near Calais, took

advantage of an affray between his followers and some of

the king s men to assert that a plot was laid against his

life, and retired to his fortress across the Channel. When
in 1459 the duke of York took up arms for the third

time, Warwick and his father, the earl of Salisbury, joined
him at Ludlow. The confederates were strongly posted,

but, being deserted by Sir Andrew Trollop, they lost

heart and dispersed, Salisbury and Warwick again taking

refuge at Calais. A parliament which met at Coventry
now attainted Warwick and his father, with other leaders,
of high treason, and Somerset was sent to supersede
Warwick in his command. The latter, however, made a

strong resistance, repelled Somerset, and took his ships,
after which he sailed to Dublin to concert further measures
with the duke of York. The results of this negotiation
were seen early in 1460, when the duke of York issued a
manifesto to rouse the people against the Government, and

Warwick, landing in Kent, marched on London. The king
retired northward and intrenched himself at Northampton,
where he was defeated with much loss by Warwick, and
taken prisoner. Warwick returned with his captive to

London, and the duke of York at once claimed the crown.
After much debate the king was induced to consent to a

compromise, by which he was to retain the crown during
life, and the duke of York and his heirs were to succeed
him. The queen, however, refused to sanction this

arrangement, and assembled an army in the north. The

duke of York, marching against her, was defeated and
killed at Wakefield (December 1460), and the earl of

Salisbury was taken -and beheaded shortly after. The
Yorkist victory of Mortimer s Cross (1461) did not stop
the queen s march on London, and Warwick, attempting to

bar her progress, was entirely defeated at the second battle

of St Albans. The king fell into the hands of his own

party, but Warwick escaped. The Lancastrian triumph
was, however, short-lived. The citizens of London, already
devoted to the house of York, were exasperated by the

excesses of the Lancastrian troops, and when Warwick,
with Edward, earl of March, raised another army and
marched towards the capital, the queen was forced to

retire to the north. Warwick and Edward entered the

city, and the latter was proclaimed king under the title of

Edward IV. The sanguinary battle of Towton (March

1461), in which the victory was greatly due to the skill

and energy of Warwick, secured the crown for Edward,
and gave the nation peace for several years.

Honours and emoluments were showered on Warwick.
The governorship of Guisnes and Dammes, with the

lieutenancy of the marches there, was added to his com
mand at Calais; he became warden of the western

marches towards Scotland, constable of Dover, and lord

high chamberlain. The revenue derived from these

employments was calculated at 80,000 crowns a year.
His brother, John, Lord Montague, was made earl of

Northumberland and warden of the eastern marches, and
his brother George became archbishop of York and lord

chancellor. For some time Warwick did his best to main
tain Edward on his throne. An attempt on the part of

the Lancastrians in 1463 to recover their power was put
down by the united efforts of the Nevils. Montague
defeated Percy at Hedgley Moor and Somerset at Hexham,
while Warwick besieged and took Bamborough Castle,

which was held by Sir Ralph Grey. Soon afterwards

Henry VI. was taken prisoner and was lodged by Warwick
in the Tower.

But the power and ambition of Warwick were too great
to allow the good understanding between the king-maker
and the king to be of long duration. The first difference

between them arose on the question of the king s

marriage. In 1464 Warwick was employed to treat for

peace with France, and was anxious to establish it on

the firm basis of a matrimonial alliance. His plans were

frustrated by Edward s marriage with Elizabeth Woodville.

At this time Warwick is said to have been negotiating for

a marriage between the king and Bona of Savoy, niece of

Louis XI. According to another authority, the princess

proposed was Isabella of Castile. Whatever may be the

truth of these reports, it is clear that Edward s marriage
was not approved by Warwick, and that on the question
of foreign policy they followed divergent aims. The rapid
advancement of the queen s family contributed to widen

the breach. When in 1467 a marriage was proposed
between the king s sister Margaret and Charles of

Burgundy, Warwick, true to his policy of reconciling

England and France, vigorously opposed the match, and

suggested in its stead a marriage with a French prince.

For a time Edward seemed willing to yield, and Warwick
was sent over to treat with the French king. . He met him
at Rouen, and was received with unusual marks of respect.

The result of the conference was that ambassadors were

sent by Louis to offer Edward a treaty on favourable

terms. But the latter, who had already shown his dis

pleasure by depriving the archbishop of his chancellor

ship, rejected the offer, and Warwick retired in disgust to

one of his castles in the north. Shortly afterwards the

marriage between Charles and Margaret took place. An

apparent reconciliation between Edward and Warwick was
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now effected, but its hollowness was shown by the marriage
of Isabella, eldest daughter of Warwick, with George, duke

of Clarence, a match which Edward strenuously but vainly

opposed (1468). A period of intrigue and insurrection

followed. A rising in the north, under Kobin of Redes-

dale, was at first defeated by Montague, but the rebels

were allowed to make head again. They were soon joined

by Warwick and his party, who, if they did not originate,

at all events encouraged the rebellion. Edward, whose

troops were defeated at Edgecote, fell into Warwick s

hands, and was removed to his castle at Middleham.

When, however, the Lancastrians took advantage of this

state of affairs and rose in arms, they were speedily put
down by Warwick. Edward was released and a formal

reconciliation followed (14G9).
The situation had, however, by this time become in

tolerable. A fresh insurrection broke out in Lincolnshire,

and the confessions of the leaders, who were taken by
the royal troops, showed that it had been instigated

by Clarence and Warwick. The king at once marched

against the conspirators, who in vain attempted to collect

sufficient forces, and with some difficulty escaped from the

country. Warwick made for his old stronghold at Calais,

but his lieutenant proved faithless, and turned his guns

against him. Thereupon he took refuge at the court of

France and resolved to side openly with the Lancastrians.

A treaty was made between Warwick and Queen Margaret,
which was cemented by the marriage of Prince Edward
with Warwick s daughter Anne. This change of front

naturally caused a coolness between Warwick and Clarence;

but, before the latter could trim his course anew, Warwick,

having obtained assistance from Louis XL, landed in the

south of England. Edward was taken by surprise, and,

unable to make any resistance, fled to Flanders. Warwick
at once marched to London, released Henry VI. from

captivity, and replaced him on the throne. A general
restoration of property and position to the Lancastrians

took place. Warwick and his brothers resumed their

offices, and Clarence was recognized as successor to the

throne in default of heirs-male to Henry VI. (1470).
But this turn of fortune was as brief as it was sudden.

The house of Lancaster was finally overthrown by another

revolution as capricious and inexplicable as any of those

which had already marked this extraordinary conflict.

Henry VI. had only been a few months on the throne

when Edward, with the assistance of the duke of Burgundy,
landed in Yorkshire, and, gathering troops as he went,

marched upon London. He was joined by &quot;false, fleeting,

perjured
&quot;

Clarence, and admitted into the capital by
Warwick s brother the archbishop. On Easter-Day 1471

the forces of the king and the earl met at Barnet, and the

former won a complete victory. The earl and his brother

Montague were slain. Soon afterwards the battle of

Tewkesbury and the death of Prince Edward extinguished
the last hopes of the Lancastrian party.
The career of the king-maker is chiefly remarkable as illustrating

the grandeurs and the evils of feudalism. Warwick s landed

property was enormous, comprising, according to the deed by which
his widow made it over to Henry VII., upwards of 110 manors

in 21 counties, besides the city of Worcester, the islands of Guern

sey, Jersey, Alderney, and Sark, and various places in Wales.

Cornmynes tells us that at Calais he was so popular that every one

wore his badge,
&quot; no man esteeming himself gallant whose head

was not adorned with his ragged staff.&quot; Stow (Annala) says that

&quot;at his house in London six oxen were usually eaten at a break

fast, and every tavern was full of his meat, for who that had any

acquaintance in his family should have as much sodden and roast

as he could carry on a long dagger.&quot; In a time of civil war and a

disputed title to the throne, such a man was naturally too strong
for a subject. The restoration of order and the maintenance of the

sovereignty of the state rendered inevitable the disappearance of

the class so vigorously represented by the
&quot; Last of the Barons.&quot;

See Dugdalc, Baronage of Enyland; P. &amp;lt;le Commynes, Memoirs; Linpard,

History of England ;
I uuli, Oetcfiichte England s. (U. W. 1 .)

WASHINGTON, the seat of government of the United

States, forms a part of the District of Columbia, which
is under the immediate government of the United States.

The city of Washington as a corporation has had no exist

ence since 1871, when Congress abolished the charters of

that city and of Georgetown (also within the District of

Columbia), and placed the entire District under one

government.
The District of Columbia occupies an area of about 70

square miles, on the north-eastern bank of the Potomac,
about 100 miles above its mouth, and at the head of tide

and of navigation. Most of its area is a plateau, elevated

300 to 400 feet above the river, and traversed by the

Anacostia river and Rock creek. Just above the mouth
of the former stream, the bluffs, which form the descent

from the plateau, recede from the river, leaving an area

of bottom land about 6 square miles in extent between
that stream and the Potomac. This bottom land is

undulating, much of it being but slightly elevated above

the river, while the highest parts are scarcely more than

100 feet above high tide. The city of Washington
is built upon this bottom land, while its immediate

suburbs extend up the bluffs and over the plateau to

the northward. The bluffs return to the river imme

diately above the city, and upon their slopes is built

the old city of Georgetown, which is practically con

tinuous with Washington. There are several suburban

villages scattered over the district, including Mount

Pleasant, Tenallytown, Brightwood, Le Droit Park, and

Uniontown.
The climate of Washington is characterized by great

humidity, long-continued but not excessive heat in

summer, with mild winters. Snow does not often fall,

and never lies long on the ground.
Three railroads enter the city, the Baltimore and Ohio

and the Pennsylvania, which afford communication with

the north and west, and the Richmond and West Point

Terminal, which extends southward. Besides its railroad

connexions, regular lines of steamers ply to northern and

southern ports during most of the year.

The plan of the city is regular and symmetrical.

Radiating from the Capitol are three streets, running

north, south, and east, and known respectively as North,

South, and East Capitol Streets. These, together with a

line of public parks running west from the Capitol, divide

the city into quarters, known as the north-west, north

east, south-east, and south-west quarters. The streets

run in the cardinal directions, the north and south ones

being designated by numbers, and the east and west ones

by the letters of the alphabet, the numbers increasing-

eastward and westward from the meridian of the Capitol,

the letters progressing northward and southward from

a parallel through that building. In addition to these

streets, there is a system of avenues, which run diagonally
to the cardinal directions, and which bear the names of

States. The intersections of the streets and avenues have

given opportunity for the construction of many small

parks in the forms of triangles, circles, quadrilaterals, &c.,

which, with the numerous larger parks scattered about the

city, add greatly to its beauty and healthfulness. The

streets have a total length of 233i miles. They are wider

than in any other city on the globe, the avenues ranging
in width from 120 to 160 feet, while the streets range
from 80 to 120 feet. The area comprised in the streets,

avenues, and public parks is considerably more than half

the area of the city. As the width of the streets is in

most cases in excess of the demands of travel, a portion of

this width has, in the residence streets, been left between

the side walks and the houses, and has been improved as a

public parking. In some cases, similar parking has been
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left in the middle of the streets. Of the 233} miles of

streets, 30 per cent, are paved with smooth pavements,
either asphalt, coal-tar, concrete, or asphalt blocks

;
10 per

cent, are paved with granite or trap blocks, and an equal
extent with cobble or rubble

; 4| per cent, are macadamized,

and 14 per cent, are gravelled, while the remainder are

unimproved. The paved streets are swept by machinery
at frequent intervals. With the exception of the business

streets every street is lined with shade trees, which,

arching over the pavements, form continuous shade for

miles. The trees are mainly elms and maples.
The river is crossed by three bridges, the Long

Bridge, by which the city is directly connected with the

Virginia shore, the Aqueduct Bridge, so named because it

formerly carried the Chesapeake and Ohio Canal, and the

Chain Bridge, farther up the river.

The water supply of the District comes from the

Potomac. It is taken out of the river at the head of a

cataract, known as Great Falls, about 16 miles above the

city. It is brought to the distributing reservoir, just
above Georgetown, in an aqueduct, passing through a

receiving reservoir on the way, and is thence brought to

Washington and Georgetown through iron mains. No
pumping is done, except to supply the suburbs on the

bluffs. The water is excellent, and the supply ample.
En order to give a stronger head in certain sections of the

city, a tunnel has been constructed to conduct a part of

the supply from the distributing reservoir to a third

reservoir, north of the middle of the city. The sewer

system of the city was not, like its streets, planned in

advance, but was suffered to grow up, and is in con

sequence imperfect. There are three main outlet sewers,

one emptying into the Potomac just above the Long
Bridge, another near the mouth of the Anacostia, while

the third, after skirting the city at the base of the bluffs,

empties into the Anacostia. The houses are generally

Plan of Washington.

connected with the sewers. The city is fairly well lighted
with gas and electric lights.

The District has an excellent common school system,
modelled after that of New England ;

it is managed by a

board of trustees appointed by the commissioners. Sepa
rate schools are maintained for white and coloured pupils.

The District of Columbia is governed by three com
missioners, appointed by the president of the United
States. They perform the executive duties, the various

departments of the civic government being apportioned
among them. Legislation for the District is enacted by
Congress. The District has courts of its own, the judges
being appointed by the president. The people have no
voice in the management of affairs. Thus is presented
the singular spectacle of the capital of a great republic

governed by an absolute monarchy. Still more singular,

perhaps, is the fact that this is the best governed
municipality in the United States. The assessed valuation
of the District in 1886 was $234,039,436. Of this, nearly

one-half, or $113,803,090, was non-taxable, the exemp
tions being as follows : property of the United States,

$105,389,684; property of the District of Columbia,

$2,058,772; private property, $6,354,634. The net debt

was $21,279,600, and the rate of taxation $1 50 per $100.

This enormous indebtedness was incurred in building up
a beautiful city from a swampy waste. One-half of the

interest upon it, as well as one-half of the current expenses
of the District, is borne by the United States. Washing
ton is unique in the fact that it was planned and con

structed solely for the purpose of serving as the seat of

government. It is therefore not surprising that it is

without commerce or manufactures, excepting such as are

required for the support of its inhabitants.

The population of the District by the last census,

taken in 1885, was 203,459 (136,271 white and 67,188

coloured, the two races being in about the proportion of

two to one). The population comprised within the old

corporate limits of Washington was 173,606. The death-
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rate of the District in 1886 was for whites 17 96, for

negroes 32*35, and for all inhabitants 22 80 per thousand.

The death-rate among the white population is less than in

any other American city approaching Washington in size.

The public buildings are scattered widely over the city.

The Capitol (see vol. ii. p. 454) stands upon an eminence

towards the eastern edge of the thickly settled portion, in

the midst of extensive grounds. It consists of a central

building, surmounted by a dome, and flanked by two wings,
in which are the chambers of the two houses of Congress.
The length of the building is 751 feet, while its breadth

ranges in different parts from 121 to 324 feet. It covers

nearly 3i acres. Its extreme height, from the ground to

the top of the statue of Liberty, which stands upon the

dome, is 307J feet. The material of the central building
is sandstone, that of the wings marble, while the dome
is of iron. The entire cost of the building has been

$13,000,000. Besides the two houses of Congress, the

Capitol is occupied by the United States Supreme Court

and the library of Congress. For the latter a separate

building is now in process of erection, upon ground just
east of the Capitol.

The Treasury is situated 1| miles west of the Capitol,
at the corner of 15th Street and Pennsylvania Avenue; it

is built mainly of granite, in the Ionic style, and measures

468 by 264 feet, with a court in the interior. It contains

some 500 rooms, and cost $6,000,000. The building

occupied by the state, war, and navy departments is just
west of the Treasury, separated from it by the president s

residence, which is known as the White House. It is

]LJS1

Washington Central Portion.

1. Capitol.
2. White House.
3. State, War, and Navy

Departments.
4. Treasury.

5. Interior Department.
0. Department of Justice.
7. Department of Agriculture.
8. Bureau of Engraving mul

Printing.

9. Government Print

ing Office.

10. Smithsonian Inst,

11. National Museum.
12. City Hall.

built entirely of granite, is 567 feet long by 471 feet

wide, and 128 feet in height, and cost $10,000,000. The
interior department building is on F Street North, nearly
equidistant from the Capitol and Treasury. It occupies
two squares of the city, being 453 by 331 feet, with an
interior court. It is simple in its proportion, and in the
Doric style. It is built in part of freestone, in part of

marble, while the interior is of granite. This building
cost $2,700,000. The post-office department building is

directly opposite the interior department, and occupies a
whole square. The style is Corinthian, and the material
is marble. The dimensions are 300 by 204 feet, with an
interior court, and its cost was $1,700,000.

Running westward from the Capitol grounds to the
river is a line of public reservations, having a breadth
of four squares, from B Street North to B Street
South. Within these extensive grounds are several public
structures, the botanic gardens, the buildings of the
Fish Commission, the army modical museum, the national

museum, the Smithsonian Institution, the department of

agriculture, and the Washington monument. All these are

of brick, with the exception of the Smithsonian Institu

tion, which is of brown sandstone, and the monument,
which is of marble. This is a plain obelisk, 55 feet square
at the base and 555 feet in height. The White House is

situated between the Treasury and the building of the

state, war, and navy departments, on Pennsylvania Avenue,
in the midst of ample grounds. It is of sandstone, 170
feet long by 86 feet wide. Among the other public

buildings are the naval observatory, the Government

printing office, the navy yard, artillery barracks, marine

barracks, naval hospital, the city hall, the bureau of

engraving and printing, and the pension office. Outside

the former city limits are the Government asylum for the

insane, the national college for the deaf and dumb, the

reform school, and in the midst of a large and beautiful

public park the soldiers home, a retreat for aged and
disabled soldiers.

It was the design of those who laid out the city that

its principal growth should be east of the Capitol.
Certain causes, however, prevented this result, and sent

the wealth and fashion into the north-western quarter.
This quarter contains at present more than half the

population and over three-quarters of the taxable property
of the District. In this section are many thousands of

residences of fine and varied architecture, the display of

which has been much encouraged by the freedom of the

building regulations.

Washington is one of the most cosmopolitan of cities.

Its population is not only drawn from all parts of the

United States, but every civilized nation has its represent
atives there. Its social life is characterized by a degree
of variety and freedom rarely enjoyed elsewhere. It has

become in recent years the American centre of scientific

thought, and is rapidly gathering men of letters.

Washington was selected as the site for the federal capital in

1790. The States of Maryland and Virginia had ceded to the

general Government a tract of land 10 miles square, lying on both
sides of the Potomac, for that purpose. The Virginia portion was

subsequently re-ceded to that State. In 1790 Georgetown was a

city of considerable importance, but upon the site of Washington
there were very few settlers. The plan of the city was drawn by
Major 1 Enfant, and the city laid out in accordance therewith by
Andrew Ellicott. At that time the greater part of the site lying
west of the Capitol was a morass, well-nigh impassable. The

machinery of the government was moved to Washington in 1800,
when it was &quot;a backwoods settlement in the wilderness.&quot; It

existed principally upon paper, and the magnificence of the plan
only served to emphasize the poverty of the execution. In 1814,

during the second war with Great Britain, it was captured by the

British troops, and the Capitol, together with most of the other

public buildings, was burned. In 1839 it was described as a

&quot;large straggling village reared in a drained swamp.&quot; Indeed, in

1871, although it had attained to considerable size, it was exceed

ingly backward in all municipal improvements. The public build

ings and grounds were neglected. The streets were deep in mud, or

clouded with dust
;
the unbuilt portions were morasses

;
and the

sewerage was worse than useless. In that year Congress abolished

the charters of the two cities, and instituted a form of territorial

government, with a governor and a legislative assembly. The matter
of municipal improvement was placed in the hands of a board of

public works, with authority to carry out a comprehensive scheme.
The work was commenced and pushed forward with the greatest

energy, and almost fabulous results were achieved. In a very few

years the appearance of the city was revolutionized. The cost of

I

these improvements, was, however, enormous, and it was increased

| greatly by the rapidity with which the work was done. Much of
&amp;gt;

it, too, was badly executed, so that it has been necessary to replace
;

it. But, in spite of these drawbacks, the fact that Washington is

j

one of tlie most beautiful and comfortable cities in the world is

; principally due to the iirst governor of the District and his board
of public works. This government lived too fast to live long. In

1874 Congress abolished the territorial form, and established the

present government by three commissioners.
The following figures illustrate the growth of the District in popu

lation : 1800, 14,093; 1820, 33,039; 1840, 43,712; 1860, 75,080;

1870, 131,700; 1880, 177,624; 1885, 203,459. Washington had

109,199 inhabitants in 1870, and 147,293 in 1880. (H. G*.)
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WASHINGTON, a Territory of the United States, is

the extreme north-western political subdivision of the

Union (except the detached Alaska), and is bounded

on the N. by the Canadian province of British Columbia,
on the E. by Idaho Territory, on the S. by Oregon,
and on the W. by the Pacific Ocean. It lies between

45 40 and 49 N. lat. and 117 and 124 44 W.

long., and has a total land area within its boundaries of

66,880 square miles and a water area of 3114 square
miles

;
its average length from east to west is 330 miles

and from north to south is 220 miles. The Territory is

divided by the Cascade Mountains into two unequal

sections, which have very different climatic and physical
characteristics and commercial and business interests.

The climate is very mild, on account of the warm oceanic

current from Japan which flows south along the coast.

The moisture-bearing winds moving inland from the ocean

are chilled against the Cascade Mountains, and cause the

western section of the Territory to have a very heavy annual

rainfall (about 53 inches), which is quite evenly distributed

throughout the year. The summers are cool and pleasant
and the winters mild

;
flowers bloom in the open air every

month in the year, and the nights are always cool and

refreshing. The climate in the western section is similar

to that of Scotland. That of the eastern section is

remarkable for clearness and brightness ;
it is hot and

dry in summer, and has a brief and severe winter. The
climate is tempered by a remarkable balmy wind, called

the Chinook wind, coming over the mountains from the

great Japanese current of the Pacific. In the summer it

is a cool wind tempering the heat, and in the winter it is

a warm wind, before which snow and ice disappear with

marvellous rapidity.
The Cascade range is the local name of the extension

through the Territory of the Sierra Nevada, the great and

sharply-defined mountain chain which extends at a distance

from shore of about 100 miles through the Pacific States

and Territories (see vol. xxiii. pp. 800-1). To the north of

the Columbia river the range widens out considerably into

a region of high grassy mountain plateaus, of deep canons,

heavily timbered slopes, and high peaks of volcanic origin,

furnishing mountain scenery of indescribable grandeur.
The western slopes are covered with magnificent forests,

principally of fir, the trees growing to an immense size.

The mountain plateaus are from 3000 to 5000 feet in

elevation, untimbered and covered with excellent grass,

furnishing a large extent of valuable pasture-land. On
the eastern slope the forests are more open, and consist

principally of blue and yellow pine, tamarack, fir, and
white cedar. The Northern Pacific Railroad reaches the

sea by two routes, one of which goes down the Columbia

river, and the other crosses the Cascade range by the

Yakima Pass in 47 20 N. lat.; this pass has an elevation

of 3600 feet, and is in a region of beautiful deeply-
embosomed lakes, the high cliff-like banks of which are

crowned with splendid evergreen forests. To the north

of the Yakima Pass the range becomes higher, and more

rough and rugged than it is farther south. There
seems to have been a volcanic centre between the Yakima
and Wenatchee and about midway between the upper
Yakima lakes and the Columbia, the highest peak of

which is known as Mount Stuart, from which poured a

grand flood of lava to the east and south, forming the

elevated range between the Yakima and Wenatchee known
as the Wenatchee Mountains, and crossing the present
channel of the Columbia and forming Badger Mountain
on the east. To the north of the 48th parallel, which is

about the line of the Spokane river and the westward-

flowing portion of the upper Columbia, the country changes,
becoming more independent in its mountain formations,
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and the eastern jutting ranges of the Cascades meet and

join with the earlier rock materials of the western spurs of

the Rocky Mountains. Here the great interior basin may
be considered as ending, for to the north the Rocky and
Cascade ranges approach, and are blended in inextricable

confusion. The principal rivers having their sources in

the Cascade Mountains on the west are the Nooksack,

Skagit, Steilaguamish, Snohomish, Puyallup, and Nisqually

flowing into Puget Sound, the Chehalis flowing into Gray s

Harbour, and the Cowlitz and Lewis rivers flowing into

the Columbia
;
while on the east are the Methow, Chelan,

Wenatchee, Yakima, and Klickitat, flowing into the

Columbia, The mountains are well stocked with large

game, as deer, bear, mountain sheep, mountain goats,

wolves, panthers, foxes, &c., the valleys, plateaus, and lakes

with feathered game, and the streams and lakes with trout

and salmon.

The western section of the Territory lying between the

Cascades and the ocean is the smaller of the two, and is

covered with timber throughout nearly its entire extent.

The principal natural feature is Puget Sound one of the

most beautiful sheets of salt water in the world, if not in

deed the most beautiful. It is an arm of the sea joining the

waters of the Gulf of Georgia and Strait of Juan de Fuca,
and stretching about a hundred miles to the south into the

heart of the country; it has a great number of bays, coves,

inlets, and channels branching off from the main sound,

altogether forming a collection of harbours unsurpassed in

the world. The total area of the Sound is about 2000

square miles, with a shore-line of about 1600 miles. The
water is very deep, in places more than 800 feet, the

ordinary depths in the inlets and channels being from 300
to 600 feet. These depths in some places continue right

up to the shore, so that vessels of the deepest draught
could go and tie up to the trees on the banks as to a

wharf. The tides in Puget Sound vary ordinarily from

about 9 feet at Port Townsend to 15 feet or more at

Olympia and the remote inlets. Along the shores, and for

many miles back, the country is covered with the densest

growth of very fine timber. The region of the Olympic
Mountains lying between Puget Sound and the Pacific has

never been explored to any extent, owing to the enormous
difficulties of penetrating the forests, which, besides the

standing trees, consist of masses of fallen timber and

undergrowth. No rivers or creeks navigable for canoes

penetrate any distance into it. There is no doubt that

Puget Sound once extended much farther south, and

occupied the Willamette valley of Oregon. Its retrogres
sion has left large areas of low-lying land bordering the

Sound and between it and the Columbia, which, when

brought under cultivation, are found to be remarkably
fertile. There are large areas of these low-lying lands

covered with water at the highest tides which could be

easily reclaimed by dyking ;
about 30,000 acres have been

so reclaimed, and it is estimated that 150,000 acres besides

can be thus improved. There are no good harbours along
the Pacific coast of the Territory ;

but on the Straits of

Juan de Fuca several fine ones exist. Western Washing
ton is specially adapted to raising all the grasses, oats,

hops, the root-crops, and fruits
;
whatever requires great

heat does not ripen well.

Eastern Washington Territory differs in a very marked
manner and in almost every material respect from the

western section. South of the 48th parallel and east

of the Cascades it is essentially a prairie country, which

owes its origin to the great lava flow that covered eastern

Oregon and northern California. This lava has disinte

grated in the course of ages, and produced a soil which is

unsurpassed in the world for richness. The region lying
between the Blue Mountains and the Snake river, known

XXIV. 49
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as the Walla Walla country, and that between the Snake

and the Spokane, known as the Palouse and Spokane
countries, are noted for their fertility. This is also the

case with the regions along the eastern foot-hills of the

Cascades known generally as the Yakima and Kittitass

countries. In these regions there is sufficient rainfall to

enable the agriculturist to raise almost every product of

the temperate zone of the finest quality and in the greatest
abundance. Besides the cereals, such as wheat, oats,

barley, flax, &c., there are grown grapes, apples, cherries,

peaches, prunes, potatoes, both white and sweet, tobacco,

cotton, broom corn, sorghum, peanuts, egg plants, ifcc.

Over a large part of this eastern section, however, the

rainfall is not sufficient, and irrigation must be resorted to.

With irrigation properly conducted it is safe to say that

nearly every foot of land now classed as desert will be

found to be as productive as the regions more favoured

by rain.

That part of eastern Washington Territory north of the

Columbia and Spokane rivers is a region of low-timbered

mountains and fertile valleys. This is mostly given up to

the Indians, there being the two large reservations called

the Columbia and Colville reservations stretching from

the Cascade Mountains eastward to the southward-flowing

portion of the Columbia, and embracing 7880 square
miles of land. North of the Spokane river is the Colville

country, which is open to settlement, and in which are much

good land and large quantities of valuable timber.

The most important feature of eastern Washington is the

Columbia river, which enters the Territory from British Columbia
at about 117 30 W. long., and pursues nearly a southerly course

to the
&quot;Big Bend,&quot; a distance of 110 miles, where it takes a

westerly course, which it keeps for 93 miles until it receives the

waters of the Okinakane, where it changes its course again to the

south, keeping it for 224 miles, until it unites with its greatest

tributary, the Snake river; from this point it keeps a westerly
course, breaking through the Cascades, and entering the Pacific in

lat. 46 15 . It forms the boundary between Washington Territory
and Oregon for this latter part of its course. The lower portion of

the Columbia is described under OREGON (q.v). The upper part
may be briefly described as a deeply cailoned river with numerous

rapids and falls, which make it unnavigable and in all probability

incapable of improvement. The Kettle Falls, near the northern

boundary, are the most marked on the river, being about 25 feet

at low water. Here each year the Indians from all directions

gather on neutral ground to take salmon for their next year s

subsistence. A salmon chief is elected, whose duties are to keep
order and to divide equitably all the fish taken. The fish are

taken in baskets as they try to jump the falls, those that fail

falling back into the baskets. That part of the Columbia from the
northern boundary-line to the

&quot;Big
Bend&quot; is the most beautiful

portion of the river within the Territory, except where it breaks

through the Cascades. Throughout this portion there is consider

able bottom-land, and this and the neighbouring hills and
mountains are well covered with fine open timber, with charming
little grassy prairies scattered here and there. Below the Big
Bend the canon of the Columbia becomes more prominent, the

timber recedes from the banks, and the channel narrows between
basalt rocks, and in places is highly dangerous to anyone who
entrusts himself upon the waters. The general depth of the canon
is about 2000 feet. Much gold is found in the sand bars and low
terraces along the river.

The principal tributaries of the Columbia within the Territory
are Clarke s Fork, the outlet of Lake Pend d Oreille, an unnavigable
stream flowing through a deep canon, which enters the Columbia just
above the northern boundary of the Territory. The Spokane river,

one of the most important tributaries, is the outlet of Lake Co3ur

d Alene, which drains a large extent of the Bitter Root Mountains.
The Spokane, from the lake to Spokane Falls, a distance of about

30 miles, flows just below the level of a lovely prairie country ;

at the falls the river takes a plunge of 156 feet, and from there to

the Columbia it flows through a deep canon. These falls of the

Spokane furnish one of the linest, most accessible, and most easily
controlled water-powers in the world, and already they are util

ized to a considerable extent for manufacturing purposes. The
Okinakane is the next important tributary ;

it rises in British

Columbia and flows southward through Lakes Okinakane and Oso-

yoos, and enters the Territory in 119 30 W. long. Its course lies

through a rich and inviting country. At its mouth was one of the

most important of the old Hudson s Bay Company s trading posts.

The Methow river, Lake Chelan and its outlet, and the Wenatchee
are rivers of considerable magnitude, draining the eastern slopes of
the Cascades. They are in a mountainous country presenting few
attractions to the settler. The Yakima, which also comes from the

Cascades, is of far greater importance, as about its headwaters is a

large amount of fine agricultural land, and the river itself and its

tributaries will ultimately furnish the water for irrigating an
enormous extent of very fine land now virtually desert. Already
large irrigating canals, having a total length of 325 miles, are pro
jected, and work on them has been commenced.
The largest tributary of the Columbia, the Snake, joins it about

8 miles below the mouth of the Yakima. The Snake is navigable
for the whole 150 miles of its course through the Territory, but has
some difficult rapids. It flows through a canon 1000 to 2000 feet

deep, which it has cut for itself through the lava deposits.
An area nearly encircled by the Columbia, below the Big Bend,

and the Snake, in the last 50 miles of its course, is known as the
Great Plain of the Columbia. Its southern part is an alkaline

nearly waterless desert, the principal vegetation being sage brush
;

the northern part is somewhat more elevated, and is for the most

part a rich rolling grassy country intersected here and there by
coules, or deep and almost vertical cuts, through the basalt rock

underlying the soil. They indicate the former presence of large
streams of water.

Forests. Very valuable forests exist in every part of western

Washington and in the northern part of eastern Washington.
The sawmills on Puget Sound have a capacity of 350,000,000 feet

per year, and the total capacity of the mills of the Territory is over

650,000,000 feet per year. The principal timber is yellow and red

fir, ordinarily known as &quot;Oregon pine,&quot;
which constitutes the

bulk of the forests ; white and red cedar, spruce, and larch also

abound. White pine of magnificent size grows on the upper
benches of the Cascade Mountains

; white fir and hemlock are

also found. Alder, maple, ash, oak, and cottonwood occur in

abundance on the bottom-lands of western Washington, but are
not equal to timber of the same names in the east. Bull pine,

yellow pine, and tamarack grow on the eastern slopes of the
Cascade range, and constitute the bulk of the forests of eastern

Washington. They make a fair quality of lumber, but greatly
inferior to the products of the western slopes and the Pacific coast

regions.
Fisheries. The salmon fisheries of the Columbia river, Shoal-

water Bay, Gray s Harbour, and Puget Sound form one of the

leading industries of the Territory. The preservation of salmon
in cans was commenced in 1866 on the Columbia river, and the
business rapidly increased, so that now the annual value of the

pack is from 2 to 2i million dollars.

Mines and, Mining. The mineral resources of the Territory are

very great upon both sides of the Cascade Mountains. There are

large tracts of valuable coal-lauds between Puget Sound and the

Cascades, stretching all the way from Bellingham Bay on the north

to the Chehalis valley on the south. The veins at present worked

vary from 5 to 12 feet in thickness, and in quality from lignite to

bituminous coal, some of which produces gas and coke of superior
excellence. Mines are also worked on the eastern slope of the

Cascades about the head of the Yakima river. The present known
area of coal-lands in the Territory is about 180,000 acres, and the

total shipments for the year ending June 30, 1887, amounted to

525,705 tons. The supply of coal for the Pacific coast is mainly
drawn from the beds in Washington Territory and their continua

tion in British Columbia.
There are large deposits of valuable iron ore in the western part

of the Territory and in the Snoqualmie Pass. Brown haematite iron

ore is found in Skagit county, magnetic ore in King county, and

bog iron ore of the best quality in several counties, notably Jeffer

son, King, and Pierce
;
but these deposits have not yet been

worked to any great extent. There can be no question, however,
that the existence of coal, iron, and timber in the near vicinity of

Puget Sound must make this a great manufacturing and ship

building centre. Limestone is found in great abundance on San
Juan Island, in the Puyallup valley, and in the north-eastern part
of the Territory. Copper and lead are feund in different localities.

The northern part of eastern Washington abounds in mines
of the precious metals, and these are now being worked on

quite an extensive scale. In the Colville district (between the

Columbia, Clarke s Fork, and Spokane rivers) the prevailing country
rock is limestone, and the prevailing mineral is argentiferous

galena ;
at some points grey copper ore is found carrying both

silver and lead, and in others silver chlorides are found. The

development of these mines has been delayed by lack of railway
facilities, but this will be remedied in a short time by lines now

projected and incorporated.
The Kettle river district lies to the west of the Columbia, and

in regions about the headwaters of the river. The mines are very
varied in their character, comprising placer gold, gold quartz, copper,
and galena with carbonates. Some of the placer mines have yielded

heavily, the gold being coarse and obtained by ground sluicing.
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Very valuable quartz ledges, assaying 80 to 2000 ounces of gold

per ton, have been discovered in a formation of granite and slate.

The Okinakane district comprises the mines in the vicinity of

the Okinakane, Salmon, and the Similkameen rivers and Osoyoos
lake. Here the formation is granite, syenite, and porphyry, and the

ores are galena, grey copper, and quart/., carrying sulphurets and
native silver.

The city of Spokane Falls, on the Northern Pacific Railroad, is the

distributing point for all these mines, as well as for the Cceur

cl Alene mines in northern Idaho.

Shipbuilding. Shipyards exist at Seattle and Tacoma, and at

other points on Fuget Sound, at Gray s Harbour and Shoalwater Bay,
and on the Columbia river. The vessels constructed are mainly
schooners for the lumber-carrying trade; many of them also are

provided with auxiliary steam-power. All raw materials for their

construction are found in the vicinity. The yellow fir of the

northern Pacific ranks next to oak for strength and durability, and
constitutes excellent material for shipbuilding. Vessels of 4854

tons were built during 1886, and the industry is rapidly growing.
Commerce. The principal articles of export are lumber, coal,

wheat, and salmon, and their annual value is from 8 to 10 millions

of dollars. In the year from July 1886 to June 1887 the total

entrances at Puget Sound were 994 vessels (539,597 tons), and the

clearances 988 (514,441 tons).

Railways. Washington Territory was the last of the political
subdivisions of the United States to be reached by railroads.

In 1883 the Northern Pacific was completed and direct rail connec

tion secured with the east.

Education. There are about a thousand common schools in the

Territory, under the supervision of a superintendent of public in

struction and a board of education of three persons, all of whom
are appointed by the governor. In each county, county superin
tendents and a board of county examiners visit the schools and

report to the superintendent of public instruction. There is held

each year a territorial teachers institute, and local teachers insti

tutes are also held in different sections. These common schools

are supported by county taxes and by certain criminal fines.

Special taxes are also permitted in counties under certain con

ditions. There are at present about 65,000 children under instruc

tion, at a cost of about 500,000 per annum.
The general Government has set aside for educational purposes

one-eighteenth of all the land in the Territory, comprising about

2g million acres. This land, however, does not become available

until the Territory becomes a State. All children must attend

school at least three months in the year.
There is a university at Seattle, supported by large animal appro

priations of the legislature. It has four departments at present :

literature, science, and the arts
;
law ;

medicine
;
and military in

struction. There are also twenty-four higher institutions of learn

ing scattered throughout the Territory, consisting of colleges,

seminaries, and academics, most of which are under sectarian con

trol, and some of which have already a liberal endowment.
Churches. All the leading Christian sects are well represented

in the Territory, their membership and value of church property

being about in the order given below : Methodist Episcopal, Roman
Catholic, Protestant Episcopal, Congregational, Baptist, Presby
terian, Christian, Lutheran, German Reformed, and Unitarian.

Government. The administrative affairs of the Territory are in

the hands of a governor, secretary, and chief justice, all appointed
by the president of the United States, and a treasurer and comp
troller and an upper and lower legislative house elected by the

people. The Territory is represented in Congress by a delegate
also elected by the people.

Population. The total population, 75,116 in 1880, was 143,669

(84,470 males, 59,199 females) according to the census taken in

1886 and 1887, classified as follows : whites, 137,430; blacks,

254; mulattoes, 69; Chinese, 2584; Indian half-breeds, 3288 ; and

Kanakas, 44. In addition to these there are about 11, 000 Indians.

The total population is now (1888) about 175,000. The capital is

Olympia, and the chief city Seattle, both on Puget Sound.
Banks. There are in the Territory 18 national banks, with a

capital of 1,430,000, 5 territorial banks, with a capital of 355,000,
and also a number of private banks.

History. The first event in history relating to Washington
Territory was the discovery, in 1592, of the Strait of Juan de Fuca
by an old Greek pilot of that name in the service of Spain. In
1775 Captain Hecata, a Spanish navigator, discovered the mouth of

the Columbia, but was unable to enter the river. Captain Kendrick,
an American navigator, in 1789 sailed into the Strait of Fuca and

through the Gulf of Georgia and Queen Charlotte Sound to the

Pacific, and was the first to clearly make known the character of
these inland waters. On the llth of May 1792 Captain Gray, of
the American ship

&quot;

Columbia,&quot; sailed into and explored for about
15 miles the great river to which he gave the name of his ship.
This first entrance into the Columbia river gave the United States
their principal claim to the territory drained by the river, and is

thus a very important episode in the history of the Oregon region,

which formerly comprised the present State of Oregon and the

Territories of Washington and Idaho. In October of the same year
(1792) an Englishman, Lieutenant Broughton, sailed up and ex
amined the Columbia for about 100 miles from its mouth. The coast

soon became quite well known, and the Government of the United
States fitted out a number of expeditions to obtain a knowledge of

the interior. The most important of these was that of Lewis and

Clarke, who were directed to ascend the Missouri, cross the Rocky
Mountains, and trace the Columbia from its sources to the sea.

They began the ascent of the Missouri in 1804, and spent the winter
of 1804-5 at Fort Maudan. In the next season, after incredible

hardships and great sufferings, they crossed the Rocky Mountains,
and reached the Clearwater river. Here they made boats, and pro
ceeded down it, the Snake river, and the main Columbia, reaching the
Pacific in December 1805. They returned by nearly the same route.

The next important era in the history of the Territory was the

attempt of J. J. Astor to establish a fur-trading empire on the
Columbia and its tributary lands and streams. Two expedition
were sent out in 1810 for this purpose, one by land and one by sea.

The latter reached the Columbia in 1811, and established a trading

post at Astoria near the mouth of the river. The laud expedition
reached this post in 1812. In the meantime, in hopes of forestall

ingAstor s expeditions, the North-West Fur Company sent a party in

1810 to cross the mountains and reach the mouth of the Columbia
before them. This expedition experienced great difficulty in crossing
the mountains in 52 N. lat., but in the spring of 1811 they reached

the Columbia, and went down to its mouth, where they found Astor s

sea party already established. This North-West Fur Company s

expedition was the first to navigate the upper Columbia, or to

traverse any part of the country drained by it. In 1813 the fortunes

of war compelled the transfer of the Astor Fur Company to the

North-West Fur Company. Henceforward for many years the

history of the Territory is the history of the operations of the great
North-West and Hudson s Bay Companies, and of the effort of

private parties to get a share in the profits of the fur trade. A
number of trading posts were built, and exploring and trading

expeditions sent into all parts of the country. Missionaries began
to arrive, and emigrants to drift in by sea and land.

During all the years in which this region was first being explored
and settled, a dispute had been going on between the United States

and Great Britain in regard to its ownership, which at different

times waxed so fierce as to threaten war. Finally an arrangement
was arrived at, and in 1846 the treaty was signed fixing the boundary-
line at the 49th parallel. The Territory of Oregon (comprising

Washington, Idaho, and Oregon) was formed in 1848, and General

Joseph Lane, the first Territorial governor, arrived in 1849, after

which United States courts were established. The present Territory
of Washington was established in 1853, and its first governor was
Isaac I. Stevens.

The settlement of the Territory has been slow, on account of its

remoteness and the fact that it has had no great mining excitement

to attract adventurous settlers. Since the advent of railroads,

however, its development has been rapid. (T. W. S.)

WASHINGTON, GEORGE (1732-1799), the first

president of the United States, was born in Westmoreland

county, Virginia, February 22 (Old Style, Feb. 11), 1732.

One lawless genealogist has traced his ancestry back to

Odin. Another genealogy, since given up with much

regret, connected the family with the Washingtons of

Northumberland or Durham, England. The ancestry of

Washington can be traced no farther back than his great

grandfather, John Washington, who settled in Virginia
about 1657. His eldest son, Lawrence, had three children

John, Augustine, and Mildred. Augustine Washington
married twice. By the first marriage, with Jane Butler,

there were four children, two of whom, Lawrence and

Augustine, grew to manhood. By the second marriage,
with Mary Ball, in 1730, there were six children George,

Betty, Samuel, John, Augustine, Charles, and Mildred.

The father died when George was but twelve years old
;

Lawrence inherited the estate now known as Mount

Vernon, and George his father s usual residence, nearly

opposite Fredericksburgh.

Very little is known of Washington s early life, probably
because there was little unusual to tell. The story of the

hatchet and the cherry-tree, and similar tales, are quite

apocryphal, having been coined by Washington s most

popular biographep, Weems. The boy s life was not

different from that common to Virginia families in easy
circumstances ; hunting, fishing, plantation affairs, and a
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little reading made up its substance. His education was

but elementary and very defective, except in mathematics,
in which he was largely self-taught. Sparks has &quot; edited

&quot;

the spelling, grammar, and rhetoric of Washington s

Writings to such an extent as to destroy their value as

evidence. About 1748 we begin to know something of

Washington s life. He was then at Mount Vernon with

his half-brother Lawrence, who was his guardian. Law
rence was the son-in-law of his neighbour Lord Fairfax,
with whom he had served at Carthagena, and had made
the acquaintance of Admiral Vernon, from whom Mount
Vernon was named. A commission as midshipman was
obtained for George through the admiral, but the opposi
tion of the boy s mother put an end to the scheme. As a

substitute, the appointment as surveyor of the enormous
Fairfax property was given to Washington at the age of

sixteen
;
and the next three years of his life were spent in

this service. He always retained a disposition to speculate
in Western lands

; many of his later investments were of

this kind, and they are treated in Butterfield s Washing
ton-Crawford Letters. He seems already to have impressed
others with a belief in his force of mind and character, for

at the age of nineteen, when the first indications of the

&quot;French and Indian war&quot; appeared, he was appointed

adjutant of the Virginia troops, with the rank of major ;

on the death of his half-brother Lawrence in the following

year he was executor under the will, and residuary heir

of Mount Vernon; and in 1753, when he had barely
attained his majority, the young man was made commander
of the northern military district of Virginia by the new

lieutenant-governor, Dinwiddie. It is at this point in

his career that Washington appears in Thackeray s

Virginians, but the portrait there drawn of a &quot; shrewd

young man
&quot; on the lookout for a rich wife is not accepted

as life-like by Americans.

At the outbreak of the French and Indian war in 1753-54

Washington was the agent sent by Governor Dinwiddie
to warn the French away from their new forts in western

Pennsylvania ;
the command of the Virginia troops who

began hostilities fell to him, and his vigorous defence of

Fort Necessity (see UNITED STATES, vol. xxiii. pp. 734-35)
made him so prominent a figure that in 1755, at the age
of twenty-three, he was commissioned commander-in-chief

of all the Virginia forces. He served in Braddock s

campaign, and in the final defeat showed for the first time
that fiery energy which always lay hidden beneath his

calm and unruffled exterior. He ranged the whole field

on horseback, making himself the most conspicuous mark
for Indian bullets, and, in spite of what he called the
&quot;

dastardly behaviour &quot;

of the regular troops, brought the

little remnant of his Virginians out of action in fair order.

In spite of this reckless exposure he was one of the few
unwounded officers. For a year or two his task was that

of &quot;defending a frontier of more than 350 miles with 700
men

;&quot;
but in 1758 he had the pleasure of commanding the

advance guard of the expedition which captured Fort Du
Quesne and renamed it Fort Pitt. The war in Virginia

being then at an end, he resigned his post, married Mrs

Custis, a widow, and settled at Mount Vernon.

Washington s life for the next twenty years was merely
that of a typical Virginia planter, a consistent member of

the Established (Episcopal) Church, a large slaveholder,
a strict but considerate master, and a widely trusted man
of affairs. His extraordinary escape in Braddock s defeat

had led a colonial minister to declare in a sermon his be
lief that the young man had been preserved to be &quot; the

saviour of his
country.&quot; If there was any such impression

it soon died away, and Washington gave none of his

associates reason to consider him an uncommonly endowed
man. His marriage had brought him an increase of about

$100,000 in his estate
;
and his diaries show comparatively

little reading, a minutely methodical conduct of business,
a wide acquaintance with the leading men of the country,
but no strong indications of what is usually considered to

be &quot;

greatness.&quot; As in the case of Lincoln, he was educated

into greatness by the increasing weight of his responsibilities
and the manner in which helmet them. Like others of the

dominant caste in Virginia, he was repeatedly elected to

the legislature, but he is not known to have made any
set speeches in that body, or to have said anything beyond
a statement of his opinion and the reasons for it. That
he thought a great deal, and took full advantage of his

legislative experiences as a political education, is shown by
his letter of April 5, 1769, to his neighbour George Mason,

communicating the Philadelphia non-importation resolu

tions, which had just reached him. He considers briefly
the best peaceable means of resistance to the policy of the

ministry, but even at that early date faces frankly and

fully the probable final necessity of resisting by force, and
endorses it. Without speech-making, he took a promi
nent part in struggles of his legislature against Governor

Dunmore, and his position was always a radical one. He
even opposed petitions to the king and parliament, on the

ground that the question had been put by the ministry on
the basis of right, not of expediency, that the ministry
could not abandon the right and the colonists could not

admit it, and that petitions must be, as they had been,

rejected. &quot;Shall
we,&quot; says he in a letter, &quot;after this

whine and cry for relief?&quot; In 1774 the Virginia Conven

tion, appointing seven of its members as delegates to the

Continental Congress, named Washington as one of them
;

and with this appointment his national career begins.

Washington s letters during his service in Congress show
that he was under no delusions as to the outcome of the

taxation struggle, and that he expected war. In one

letter he says that if the ministerial policy is persisted in
&quot; more blood will be shed than history has ever yet furnished

instances of in the annals of North America.&quot; His

associates in Congress recognized his military ability at

once, and most of the details of work looking towards pre

parations for armed resistance were by common consent

left to him. Even in the intervals of his Congressional
service he was occupied in urging on the formation,

equipment, and training of Virginia troops, and it was

generally understood that, in case of war, Virginia would

expect him to act as her commander-in-chief. History
was not to be cheated in that fashion. The two most

powerful colonies were Virginia and Massachusetts. War
began in Massachusetts ; New England troops poured in

almost spontaneously ;
it was necessary to ensure the

support of the colonies to the southward
;
and the Virginia

colonel who was at the head of all the military committees

was just the man whom the New England delegates
desired. When Congress, after the fights at Lexington
and Concord, resolved to put the colonies into a state of

defence, the first practical step was the unanimous selection,

on motion of John Adams of Massachusetts, of Washington
as commander-in-chief of the armed forces of the United
Colonies. Befusing any salary, he accepted the position,

asking
&quot;

every gentleman in the room,&quot; however, to

remember his declaration that he did not believe himself

to be equal to the command, and that he accepted it only
as a duty made imperative by the unanimity of the call.

He reiterated this belief in private letters even to his

wife
;
and there seems to be no doubt that, to the day

of his death, he was the most determined sceptic as to

his fitness for the positions to which he was called in

succession. He was commissioned June 19, 1775, and
reached Cambridge, Mass., July 2, taking command of the

levies there assembled for action against the British
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garrison of Boston. The battle of Bunker Hill had

already taken place, and Washington s work until the

following spring was to bring about some semblance of

military discipline, to obtain ammunition and military

stores, to correspond with Congress and the colonial

governors, to guide military operations in the widely

separated parts of a great continent, to create a military

system and organization for a people who were entirely

unaccustomed to such a thing and impatient under it, and
to bend the course of events steadily towards driving the

British out of Boston. It is not easy to see how Washing
ton survived the year 1775

;
the colonial poverty, the

exasperating annoyances, the selfishness or stupidity which

cropped out again and again from the most patriotic of his

coadjutors, were enough to have broken down most men.

They completed his training. The change in this one

winter is very evident. If he was not a great man when
he went to Cambridge, he was a general and a statesman

in the best sense when he drove the British out of Boston

in March 1776. From that time until his death he was
the foremost man of the continent.

The military operations of the remainder of the war are

given elsewhere (see UNITED STATES, vol. xxiii. pp. 743-745).

Washington s retreat through the Jerseys ;
the manner in

which he turned and struck his pursuers at Trenton and

Princeton, and then established himself at Morristown so

as to make the way to Philadelphia impassable; the vigour
with which he handled his army at Chad s Ford and

Germantown; the persistence with which he held the

strategic position of Valley Forge through the dreadful

winter of 1777-78, in spite of the misery of his men, the

clamours of the people, and the impotence of the fugitive

Congress, all went to show that the fibre of his public
character had been hardened to its permanent quality.
The Valley Forge winter was said to be &quot; the time that

tried men s souls :

&quot;

Washington s had no need to fear the

test. It was a serious addition to his burdens that the

spirit which culminated in Benedict Arnold chose this

moment to make its appearance. Many of the American
officers had been affronted by the close personal friendship
which had sprung up between La Fayette and Washington,
and by the diplomatic deference which the commander-
in-chief felt compelled to show to other foreign officers.

Some of the latter showed no gratitude. The name of

one of them, Conway, an Irish soldier of fortune from the

French service, is attached to what was called
&quot; Conway s

Cabal.&quot; He formed a scheme for replacing Washington
in the command by Gates, who had just succeeded in

forcing Burgoyne to surrender at Saratoga ;
and a number

of officers and men in civil life were mixed up in it. The
methods employed were the lowest forms of anonymous
slander, and at the first breath of exposure every one con

cerned hurried to cover up his part in it, leaving Conway
to shoulder all the responsibility. The treaty of 1778
with France put an end to every such plan. It was a flat

absurdity to expect foreign nations to deal with a second
rate man as commander-in-chief while Washington was in

existence, and he seems to have had no more trouble of

this kind. The prompt and vigorous pursuit of Clinton
across the Jerseys towards New York, and the battle of

Monmouth, in which the plan of battle was thwarted by
Charles Lee, another of the foreign officers, closed the
direct military record of Washington until the end of the
war. The enemy confined their movements to other parts
of the continent, and Washington did little more than
watch their headquarters in New York city. It was more
than appropriate, however, that he who had been the

mainspring of the war, and had borne far more than his

share of its burdens and discouragements, should end it

with the campaign of Yorktown, conceived by himself, and

the surrender of Cornwallis. The war was then really

over, but the commander-in-chief retained his commission
until December 28, 1783, when he returned it to Congress,
then in session at Annapolis, Md., and retired to Mount
Vernon.

By this time the canonization of Washington had fairly

begun. He occupied such a position in the American

political system as no man could possibly hold again. He
had become a political element, quite apart from the

Union, the States, or the people of either. In a country
where communication was still slow and difficult, the

general knowledge that Washington favoured anything
superseded argument and the necessity of information with

very many men. His constant correspondence with the

governors of the States gave him a quasi-paternal attitude

towards government in general. On resigning his com

mission, for example, he was able to do what no other man
could have done with propriety or safety : he addressed a

circular letter to the governors of the States, pointing out

changes in the existing form of government which he

believed to be necessary. His refusal to accept a salary,
as general or as president, would have been taken as

affectation or impertinence in anyone else
;

it seemed
natural and proper enough in the case of Washington, but

it was his peculiar privilege. It is possible that he might
have had a crown if he had even been willing. The army,
at the end of the war, was justly dissatisfied with its treat

ment. The officers were called to meet at Newburgh, and
it was the avowed purpose of the leaders of the movement
that the army should march westward, appropriate vacant

lands, leave Congress to negotiate for peace without an

army, and &quot; mock at their calamity and laugh when their

fear cometh.&quot; It was the less publicly avowed purpose
to make their commander-in-chief king, if he could be per
suaded to aid in establishing a monarchy. Washington
put a summary stop to the whole proceeding. Their

letter to him detailed the weakness of a republican form

of government as they had experienced it, their desire for
&quot; a mixed government,&quot; with him at its head, and their

belief that &quot; the title of king
&quot; would be objectionable to

few and of material advantage to the country. His reply
was peremptory, and even angry. He stated in plain terms

his abhorrence of the proposal ;
he was at a loss to conceive

what part of his conduct could have encouraged their ad

dress
; they could not have found &quot; a person to whom

their schemes were more disagreeable ;

&quot; and he threatened

them with exposure unless the affair was stopped at once.

His influence, and that alone, secured the quiet disbanding
of the discontented army. His influence was as powerful
after he had retired to Mount Vernon as before his resigna
tion. He was in constant correspondence with public men
in every part of the country. He received from them such

a store of suggestions as came to no other man, digested

it, and was able from it to speak with what seemed infal

lible wisdom. In the midst of his voluminous correspond

ence, the minute details in his diaries of tree-planting and

rotation of crops, and his increasing reading on the political

side of history, he found time for a stream of visitors.

Among these, in March 1785, were the commissioners

from Virginia and Maryland, who met at Alexandria to

form a commercial code for Chesapeake Bay, and made an

opportunity to visit Mount Vernon. From that moment
the current of events, leading into the Annapolis convention

of 1786 and the final convention of the next year, shows

Washington s close supervision at every point.
When the Federal Convention met at Philadelphia in

May 1787 to frame the present constitution he was present
as a delegate from Virginia, though much against his will

;

and a unanimous vote at once made him its presiding
officer. He took no part in the debates, however, beyond
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such suggestive hints as his proposal to amend a restriction

of the standing army to 5000 men by forbidding any enemy
to invade the United States with more than 3000. He
approved the constitution which was decided upon, believ

ing, as he said,
&quot;

that it was the best constitution which

could be obtained at that epoch, and that this or a dissolu

tion awaits our choice, and is the only alternative.&quot; All

his influence was given to secure its ratification, and his

influence was probably decisive. When it had been ratified,

and the time came to elect a president, there was no more
hesitation than if the country had been a theocracy. The
office of president had been &quot; cut to fit the measure of

George Washington,&quot; and no one thought of any other

person for it. The unanimous vote of the electors made
him the first president of the United States ;

their unani

mous vote re-elected him in 1792-93
; and, even after he

had positively refused to serve for a third term, two electors

obstinately voted for him in 1796-97. The public events

of his presidency are given elsewhere (see UNITED STATES,
vol. xxiii. pp. 752-755). One can hardly follow them with

out receiving the conviction that the sudden success of the

new system was due mainly to the existence at that time

of such a character as Washington. He held the two
natural parties apart, and prevented party contest until the

new form of government had been firmly established. It

seems hardly possible that the final result should have

been baulked, even if
&quot; blood and iron

&quot; had been necessary
to bring it about. It would be unwise to attribute the

quiet attainment of the result to the political sense of the

American people alone, or to use it as an historical pre
cedent for the voluntary assumption of such a risk again,
without the advantage of such a political factor as

Washington.
No greater mistake could be made, however, than to

think that the influence of the president was fairly

appreciated during his term of office. He attempted to

balance party against party, to divide his cabinet between

them, and to neutralize the effects of parties in that way.
The consequence was that the two leading members of the

cabinet soon occupied the position, to use the words of one
of them, of &quot; two game-cocks in a

pit.&quot;
The unconscious

drift of Washington s mind was toward the Federal party ;

his letters to La Fayette and Henry, in December 1798
and January 1799, are enough to make that evident.

When the Republican party was formed, about 1793, it

could not have been expected that its leaders would long
submit with patience to the continual interposition of

Washington s name and influence between themselves and
their opponents ;

but they maintained a calm exterior.

Some of their followers were less discreet. The president s

proclamation of neutrality between France and Great
Britain excited them to anger ;

his support of Jay s treaty
with Great Britain roused them to fury. Forged letters,

purporting to show his desire to abandon the revolutionary

struggle, were published ;
he was accused of drawing more

than his salary ;
hints of the propriety of a guillotine for

his benefit began to appear ;
some spoke of him as the

&quot;

stepfather of his
country.&quot; The attacks embittered the

close of his term of service
;
he declared, in a cabinet

meeting in 1793, that &quot;he had never repented but once
the having slipped the moment of resigning his office, and
that was every moment since.&quot; Indeed, the most un

pleasant portions of Jefferson s Ana are those in which,
with an air of psychological dissection, he details the storms
of passion into which the president was hurried by the news

paper attacks upon him. These attacks, however, came
from a very small fraction of the politicians ;

the people
never wavered in their devotion to the president, and his

election would have been unanimous in 1796, as in 1789
and. 1792, if he had been willing to serve.

All accounts agree that Washington was of imposing

presence. He measured just 6 feet when prepared for

burial
;
but his height, in his prime, as given in his

orders for clothes from London, was 3 inches more. La

Fayette says that his hands were &quot; the largest he ever saw-

on a man.&quot; Custis says that his complexion was &quot;fair,

but considerably florid.&quot; His weight was about 220 Bx

The various and widely-differing portraits of him find

exhaustive treatment in the seventh volume of Winsor s

Narrative and Critical History of the United States.

The editor thinks that &quot; the favourite profile has been

unquestionably Houdon s, with Stuart s canvass for the

full face, and probably TrumbulPs for the
figure.&quot;

Stuart s

face, hoAVBver, gives the popular notion of Washington,

though it has always been a subject of curious speculation
to some minds how much of the calm and benign expres
sion of the face was due to the shape of Washington s false

teeth.

Washington was childless : said the people of his time,
he was the father only of his country. Collateral branches

of the family have given the Lees, the Custises, and other

families a claim to an infusion of the blood
;
but no direct

descendants of Washington can claim his honours, or

disgrace his name. His estate of Mount Vernon was

acquired in 1858 by an association, and has been practically
national property ever since.

Retiring from the presidency in 1797, Washington
resumed the plantation life which he most loved, the

society of his family, and the care of his slaves. He had
resolved some time before never to obtain another slave,

and &quot; wished from his soul
&quot;

that his State could be

persuaded to abolish slavery ;

&quot;

it might prevent much
future mischief.&quot; He was too old, however, to attempt
further innovations. In 1798 he was made commander-
in-chief of the provisional army raised in expectation of

open war with France, and was fretted almost beyond
endurance by the quarrels of Federalist politicians about

the distribution of commissions. In the midst of his

military preparations, he was struck down by sudden illness,

which lasted but for a day, and he died at Mount Vernon,
December 14, 1799. The third of the series of resolutions

introduced in the house of representatives five days after

his death, by John Marshall, and passed unanimously,
states exactly, if a trifle rhetorically, the position of

Washington in American history :

&quot;

first in war, first in

peace, and first in the hearts of his countrymen.&quot;

Washington s disorder was an redematous affection of

the wind-pipe, contracted by careless exposure during a ride

in a snow-storm, and aggravated by neglect afterwards,

and by such contemporary remedies as excessive bleeding,

gargles of
&quot;

molasses, vinegar, and butter
&quot; and &quot;

vinegar
and sage tea,&quot;

which &quot; almost suffocated him,&quot; and a

blister of cantharides on the throat. He died without

theatrical adieus
;
his last words were only business direc

tions, affectionate remembrances to relatives, and repeated

apologies to the physicians and attendants for the trouble

he was giving them. Just before he died, says his secre

tary, Mr Lear, he felt his own pulse ;
his countenance

changed ;
the attending physician placed his hands over

the eyes of the dying man, &quot;and he expired without a

struggle or a
sigh.&quot;

Any complete bibliography of books relating to &quot;Washington

would be voluminous. Lives have been written by Weems,
Marshall (1804-7), Ramsay (1807), A. Bancroft (1826), and Irving
(1S55). See also Sparks s Writings of Washington (1834-37) ;

Rash s Domestic Life of Washington (1857) ;
G. &quot;W. P. Custis s

Recollections of Washington (1860) ;
Baker s Character Portraits of

Washington (1887) ; Science, December 11, 1885 (an attempt to

make a composite portrait of Washington) ; Winsor s Narrative
and Critical History of the United States (editor s article) ;

Bancroft s United States (final revision) ;
Schouler s United States ;

M Master s United States. (A. J.)
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WASPS. The order -Hymenoptera is divided into two

sub-orders, the Terebrantia and the Aculeata. The latter

is subdivided into several sub-sections, one of which, the

Diploptera (Latreille), includes all the true wasps.
The Diploptera are in their turn divided into three

families- (1) the Vespidx, (2) the Ewnenidse,, and (3) the

Masaridse, which together comprise some 1000 different

species. They are characterized by their wings, which

are present in both sexes and also in the neuters, being

longitudinally folded when at rest. The antenna are

usually elbowed, and contain twelve or thirteen joints ;
in

some cases they are clavate. A pair of notched faceted eyes
are present, and three ocelli in the top of the head. The

mouth-parts are arranged for sucking, but have not reached

that degree of perfection found amongst the bees. Hence

wasps cannot obtain the sugary secretion from deeply-
seated nectaries, and their visits to flowers are confined to

such as are shallow or widely opened ; they particularly

frequent the Unnbelliferse. The maxillae are elongated, and

compressed, the maxillary palp six-jointed. The labium

bears a tongue which is glandular at the tip; the paraglossae
are linear. The labial palp has three or four joints. The
thorax is oval, and its sides prolonged backward to the

base of the wings. The fore wing has two or three sub-

marginal cells. The legs are not provided with any
adaptations for collecting pollen. The abdomen is some
times pedunculate, its anterior segment being drawn out

into a long stalk, which connects it with the thorax. The
females and the neuters are armed with a powerful sting.
The usual colour of these insects is black, relieved to a

greater or less degree by spots and patches of yellow or

buff.

The Diploptera may be subdivided into two groups in

accordance with the habits of life of the insects comprising
the section. One of the groups includes the family Vespidx,
which is composed of social wasps, and includes the hornet

( Vespa crabro) and the common wasp ( V. -vulgaris). The
other group contains two smaller families, the Eumenidse,

and the Masaridae, the members of which are solitary in

their mode of life.

Family I. Vespidx. In addition to their social habits

the members of this family are characterized by certain

structural features. The anterior wings have three sub-

marginal cells. The antennae have thirteen joints in the

males and twelve in the females
;
the claws of the tarsi

are simple ;
the anterior four tibiae have two spines at the

tip ;
the abdomen is but rarely pedunculated, and the

posterior segments are often very contractile.

The members of this family approximate very closely to

bees in their social manner of life. The communities are

composed of males, females, and neuters or workers. The
latter are females in which the ovary remains undeveloped;
they resemble the perfect female in external appearance,
but are slightly smaller. Unlike the bees

,
the wasps com

munity is annual, existing for one summer only. Most of

the members die at the approach of autumn, but a few
females which have been fertilized hibernate through the

winter, sheltered under stones or in hollow trees. In the

spring and with the returning warm weather the female

regains her activity and emerges from her hiding-place.
She then sets about finding a convenient place for building
a nest and establishing a new colony. The common wasp
(V. vulgaris) usually selects some burrow or hole in the

ground, which, if too small, she may enlarge into a
chamber suitable for her purpose. She then commences to

build the nest. This is constructed of small fibres of old

wood, which the wasp gnaws, and kneads, when mixed
with the secretion from the salivary glands, into a sort of

papier-mach6 pulp. Some of this is formed into a hanging
pillar attached to the roof of tho cavity, and in the lower

free end of this three shallow cup-like cells are hung. In
each of these an egg is laid. The foundress of the society
then continues to add cells to the comb, and as soon as the

grubs appear from the first-laid eggs she has in addition to

tend and feed them.

The grubs are apodal, thicker in the middle than at

either end
;
the mandibles bear three teeth

;
the maxillae

and labium are represented by fleshy tubercles. The

body, including the head, consists of fourteen segments,
which bear lateral tubercles and spiracles. They have
no anus. They are suspended with the head downwards
in the cells, and require a good deal of attention, being
fed by their mother upon insects which are well chewed
before they are given to the larvae, or upon honey. At
the same time the mother is enlarging and deepening
the cells in which they live, building new cells, and lay

ing more eggs, which are usually suspended in the same

angle of each cell. The development within the egg takes

eight days.
After about a fortnight the grubs cease to feed, and,

forming a silky cover to their cells, become pupae. This

quiescent stage lasts about ten days, at the end of which

period they emerge as the imago or perfect insect. The

silky covering of the cell is round or convex outwards
;
and

to leave the cell the insect either pushes it out, when it

opens like a box lid, or gnaws a round hole through it.

As soon as the cell is vacated it is cleaned out and another

egg deposited. In this way two or three larvae occupy

successively the same cell during the summer. The first

wasps that appear in a nest are neuters or workers, and
these at once set to work to enlarge the comb, and feed

the larvae, &c.

The material which forms the substance of the nest is

usually dried wood, worked by the mandibles of the wasp,
with the addition of its salivary secretion, into a pulp,
which can easily be moulded whilst moist

;
it dries into a

substance of a papery appearance, but possessing consider

able tenacity. Sometimes paper itself, such as old cart

ridge cases, is used. The combs are arranged horizontally ;

each contains a single layer of cells opening downwards.
The second comb is suspended from the first by a number
of hanging pillars which are built from the point of union

of three cells. The space between two combs is just
sufficient to allow the wasps to cross each other. The
combs are roughly circular in outline, and increase in size

for the first four or five layers, after which they begin to

decrease; the whole is covered by a roughly made coating
of the same papery substance which composes the combs.

This at first forms a cap-shaped protection, but as each

comb is built it is continued down until finally it forms a

roughly spherical covering for the whole, but not giving

any support to the combs, which are independent of it.

The covering is pierced by apertures for the passage of the

wasps. The cells are hexagonal at their mouths, but above

become more rounded in their cross section.

During the first half of the summer only workers are

produced, but, as fruit ripens and food becomes more

abundant, fully developed females and males appear,
the latter from parthenogenetically developed eggs of the

later broods of workers. The males and females are

larger than the workers, and require larger cells for their

development ;
these are usually kept apart from one

another and from those of the workers. The males may
be distinguished by their longer antenna?, by the more

elongated outline of their body, and by the absence of a

sting.
In a favourable season, when the weather is warm and

food plentiful, a nest may contain many thousands of cells

full of wasps in various stages of development; and, as

each cell is occupied two or three times in the course of a
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summer, those authorities who put the number of the

members of the community as high as 30,000 are probably
not far wrong.
At the approach of autumn the society begins to break

up ;
the males fertilize the females whilst flying high in

the air. They then die, often within a few hours. The

workers leave the nest, carrying with them any grubs that

remain in the cells, and both soon perish. The nest is

entirely deserted. The females which have been fertilized

creep into crevices under stones or trees, or hide amongst
moss, and hibernate until the warmth of the following

spring induces them to leave their hiding-places and set

about founding a new community.
There are altogether seven species of Vcspa met with in Britain.

V. vulgaris, the common or ground wasp, V. rufa, the red wasp,

distinguished by its reddish-

yellow legs, and V. gcrmanica,
the German wasp, with three

black spots upon its first abdo

minal segment, are classed to

gether as ground wasps. They
build their nests in burrows in

the ground, but this is not an
invariable rule

; they may be

distinguished from the tree wasps
by the first joint in the antennae

of the female being black. The FlG - l VefPa rt fa -

tree wasps build stouter nests upon branches of trees; the first

joint of the antennae of the females is yellow in front. The tree

wasps are V. arborea, sylvcstris, norwegica, and crabro.

The hornet, V. crabro, is the largest species occurring in Great

Britain. They have a more distinctly red colour than the common

wasp, and a row of

red spots upon each
side of the abdomen.

They occur much
more rarely than
the common wasp,
and appear to be
almost confined to

the southern half

of England. Their
nests resemble those

described above, but
are larger ; they are

found in hollow
trees or deserted out

houses. Their com
munities are smaller

in number than
those of wasps.
The hornet, where

it occurs in any
number, does a con
siderable amount of

damage to forest

trees, by gnawing
the bark off the

younger branches to

obtain material for

constructingitsnest.
It usually selects the

Fl0 2--Nest of Vespa sylvestrts -

ash or alder, but sometimes attacks the lime, birch, and willow.

Like the wasp, it does much damage to fruit, upon the juices of

which it lives. On the other hand, the wasp is useful by keeping
down the numbers of flies and other insects. It catches these in

large numbers, killing them with its jaws and not with its sting.
It then tears off the legs and wings, and bears the body back to its

nest as food for the larvae. Wasps also act to some extent as flower

fertilizers, but in this respect they cannot compare with bees
; they

visit fewer flowers, and have no adaptations on their limbs for

carrying off the pollen.
The genus Vespa is very widely spread ; it contains over forty

species, distributed all over the world. Some of the largest and
handsomest come from eastern Asia. V. mandarina of China and

Japan, and V. magnified of the East Indies and Nepal, measure
2 inches across the wings; V. oricntalis, found in Greece, Egypt,
and the East, builds its nest of clay.
The only other genus of Vespidx which is found in Europe is

Polistcs, which occurs in the countries bordering the Mediterranean.
The colonies of this genus are much smaller than those of Vcspa.
Each nest consists of a single tier of cells in the form of a round

plate, supported in the middle by a single stalk. This comb is

sometimes vertical, the cells then being horizontal or slightly

oblique. Some of the members of this genus store up honey,
which in the case of a South-American species is poisonous, from

the nature of the flowers from which it is

gathered. The members of this genus have
a slender body ;

the thorax is more oblong
than in the genus Vespa, the palps stouter,
and the abdomen more distinctly peduncu
late.

The genus Ischnognstcr, from the East

FIG. 3. Polistes tepidus and nest.

Indies, has many structural features in common with the Eumenidss,
but the character of its communities, and its nest, which is very
small, justify its position amongst the social wasps.
The genus Icaria, common in Australia and the East Indies,

builds very small nests, of two or three rows of cells, hanging on
one side from a stalk.

Synoeca is a South-American genus, which builds large nests,
sometimes 3 feet in length, closely applied to the branch of a tree ;

they never contain more than one layer of cells, which are horizon

tally placed. The whole nest is built of coarse material, chiefly
small pieces of bark

;
and there is only one opening, at the lower

end.

Another South-American genus, Chartcrgus, makes a tough nest,

pendant from boughs of trees, and opening to the exterior below

by a median aperture. The combs are arranged, somewhat like

funnels, inside one another, but with spaces between. The apex
of each comb is pierced by a hole for the wasps to pass from one

gallery to another.

The nest of Tatua, which occurs in Mexico and South America,
is also pendant, but the combs are horizontal

;
the opening from

the exterior is at the side, and the passage from one gallery to

another is also lateral.

The external appearance of the nest of Nectariiia, found in Brazil

and other parts of South America, resembles that of the common
wasp, but is rougher. Internally the combs are arranged concentri

cally, more or less parallel with the external covering which affords

them support.

The members of the two remaining families, ihefiumenidee

and the Masaridx, resemble one another in their solitary
mode of life

; only males and females exist, no workers
or neuters being found.

Family II. Eumenidsz. Solitary species, with three

submarginal cells in the fore wing ; antennae with thirteen

joints in the male, twelve in the female
;
abdomen some

times pedunculate, posterior segments contractile. In the

foregoing structural features the Eumenidx resemble the

Vespidss, but they differ in having bifid claws on their tarsi,

and the four anterior tibiae have but one spine at the tip.

The mandibles are elongated, and form a kind of rostrum,
in this respect approaching the Fossores.

Enmenes coarciata is the only British species of this genus.
The female is half an inch long, the male somewhat shorter. The
abdomen is connected with the thorax by a long peduncle. The
colour is black, relieved by spots of yellow.
It constructs small spherical cells of mud,
which are found attached to stems of plants,

very generally to the heath. At first the cell

opens to the exterior by means of a round

pore ;
one egg is deposited in each cell, and a

store of honey as food for the larva when
hatched ; the cell is then closed with mud.
The larva of some species are carnivorous, and
then the food supply stored up in the cell con
sists of caterpillars and other insect larvae

which have been paralysed by the parent wasp stinging them

through the cerebral ganglion ; when the larva of the Eumencs

emerges from the egg it sets upon these and devours them.
The genus Odynerus contains a very large number of species,

found in all parts of the world. The members of this genus are

about the size of a fly, and they differ from Eumencs in having a

sessile abdomen. Some of the species construct their cells in

FIG. 4. Eumenes
smilhii.
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sand heaps, lining them with agglutinated grains of sand
;
others

live in cavities of trees lined with the same material, whilst others

build their nests of niud. Like some of the species of Eumencs,
they store up paralysed Lepidopterous and Chrysomeleous larva; as

food for their carnivorous grubs.

Family III. Masaridx. The members of the third

family, the Masaridee, are sharply distinguished by the

possession of only two submarginal cells

in the fore wing. Their antennae are fre

quently clavate, particularly so in the

genus Celonites
; they are twelve-jointed,

but as the terminal joints are almost fused

they appear to be

composed of only

eight joints. The

wings are not so

completely folded as

in the other two

families, and the ab

domen is but slight

ly contractile. The
maxillae are short FIG. o. Masaritvespiformis.

and their palps very small, with but three or four joints.

The number of genera comprised in this family is small ; none
occur in Britain, but in southern Europe some species are found.

They make their nest in cavities in the earth, generally in a bank,
and construct an irregular gallery leading down to it.

During hot fine summers wasps cause a good deal of

loss to market gardeners and fruit growers. During this

time of year they live almost exclusively upon the sweet

juices of ripe fruit, occasionally carrying off small particles
of the flesh. At the same time they have not entirely lost

their carnivorous tastes, for they frequently attack the

meat in butcher s shops, but render compensation by killing
and carrying off to feed their grubs considerable numbers
of blow-flies. Wasps also perform an important service in

keeping down the numbers of caterpillars. The larvae are

almost exclusively carnivorous, living upon insects captured

by their parents and reduced by them to a pulp before

being given to the young. During the spring the first

broods that appear live largely upon honey ;
and this

forms the staple food of the genus Polistes throughout
their whole life.

In attempting to rid a district of wasps, unless the nest

can be taken, there is little good in killing stray members
of the community. On the other hand, the killing of

wasps in early spring probably means that the formation
of a nest and the production of a society whose members
are counted by thousands is in each case prevented.

The number of wasps is kept down by numerous
enemies. The most effective of these live in the nests

and devour the larvae
; among them are two species of

beetle, Rhipiphorus paradoxus and Lebia linearis. Two
species of Ichneumon, a species of Antkomyia, and the

larva of a Volucella also infest the nests of wasps and

prey upon the grubs. The last-named is also found in

beehives. In the tropics some species are attacked by
fungi, the hyphae of which protrude between the segments
of the abdomen, and give the wasp a very extraordinary
appearance. (A. E. s.)
WASTE ( Vastum) is used in law in several senses, of

which four are the most important. (1) Waste of a manor
is that part of a manor subject to rights of common, as

distinguished from the lord s demesne (see COMMONS,
MANOR). (2) Year, day, and waste was a part of the royal

prerogative, acknowledged by the statute De Prserogativa
Regis. The king had the profits of freehold lands of those

attainted of felony and petit treason and of fugitives for a

year and a day with a right of committing waste in sense (3)
thereon. After the expiration of a year and a day the lands
returned to the lord of the fee. Attainder for felony being

now abolished, the right has ceased to exist (see FELONY,
TREASON). (3) The most usual signification of the word is
&quot;

any unauthorized act of a tenant for a freehold estate, not
of inheritance or for any lesser interest, which tends to the

destruction of the tenement, or otherwise to the injury of

the inheritance&quot; (Pollock, Law of Torts, p. 285). Waste is

either voluntary or permissive. Voluntary waste is by act

of commission, as by pulling down a house, cutting down
trees, opening new quarries or mines (though not con

tinuing the working of existing ones), or doing anything
which may destroy evidence, such as conversion of arable
into meadow land. Permissive waste is by act of omission,
such as allowing buildings to fall out of repair. A fermor,

by the Statute of Marlbridge, 52 Hen. III. c. 23, may not
commit waste without licence in writing from the rever-

sioner. The same statute mentions a form of waste which
has long become extinct, viz., exile (exilium), or the im

poverishment of villeins or tenants at will on an estate.

In case a tenant for life or for any smaller interest holds

(as is often the case by the terms of a will or settlement)
without impeachment of waste, his rights are considerably

greater, and he may use the profits salva rerum substantia

(to use the language of Roman law). For instance, he may
cut timber in a husband-like manner and open mines, but
he may not commit what is called equitable waste, that is,

pull down or deface the mansion or destroy ornamental
timber. Acts of equitable waste were, before 1875, not

cognizable in courts of common law, but it is now provided
by the Judicature Act, 1873, 25 (3), that in the absence
of special provision to that effect an estate for life without

impeachment of waste shall not confer upon the tenant for

life any legal right to commit equitable waste. Eemoval
of fixtures, which would be primafacie waste, is recognized
by the law to a limited extent (see FIXTURES). A copy
holder may not commit waste unless allowed by the cus

tom of the manor (see COPYHOLD). Various remedies for

waste have been given to the reversioner at different periods
of law. At common law only single damages seem to have
been recoverable. This was altered by the legislature, and
for some centuries waste was a criminal or quasi-criminal
offence. Magna Charta enacted that a guardian committing
waste of the lands in his custody should make amends and
lose his office. The Statute of Marlbridge made a fermor

committing waste liable to grievous amerciament as well as

to damages, and followed Magna Charta in forbidding waste

by a guardian. The Statute of Gloucester, 6 Edw. I. c. 5,

enacted that a writ of waste might be granted against a
tenant for life or years or in courtesy ordower, and on being
attainted of waste the tenant was to forfeit the land wasted
and to pay thrice the amount of the waste. In addition to

the writ of waste the writ of estrepement (said to be a

corruption of exstirpamentum) lay to prevent injury to an
estate to which the title was disputed. Numerous other

acts dealt with remedies for waste. .The writ of waste was

superseded at common law by the mixed action of waste,
itself abolished by 3 and 4 Will. IV. c. 27, and the action of

trespass on the case (see TORT, TRESPASS). The Court
of Chancery also established a jurisdiction by suit or injunc

tion, especially to restrain equitable waste. At present

proceedings may be taken either by action for damages, or

by application for an injunction, or by both combined, and
either in the Queen s Bench or Chancery Division. By the

Judicature Act, 1873, 25 (8), the old jurisdiction to grant

injunctions to prevent threatened waste is considerably

enlarged. The rules of the Supreme Court, 1883, Ord. xvi.

r. 37, enable a representative action to be brought for the

prevention of waste. In order to obtain damages or an

injunction, substantial injury or danger of it must be

proved. In England only the High Court (unless by agree
ment of the parties) has jurisdiction in questions of waste,

XXIV. 50
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but in Ireland the civil bill courts and courts of summary
jurisdiction have co-ordinate authority to a limited extent.

The law of waste as it affects ecclesiastical benefices will

be found under DILAPIDATIONS. (4) Waste of assets or

devastavit is a squandering and misapplication of the estate

and effects of a deceased person by his executors or ad

ministrators, for which they are answerable out of their own

pockets as far as they have or might have had assets of the

deceased. The legal liability of the representatives of the

deceased is recognized by 30 Car. II. c. 7 and 4 W. and M.

c. 24.

In Scots law waste is not used as a technical term, but the

respective rights of fiar and liferenter are much the same as in

England. The latter, however, has not the right of continuing
the working of existing mines unless the deed specially confers it

upon him. Interdicts have in strong cases been granted against
the sale of ornamental timber.

In the United States, especially in the western States, many
acts, such as the felling of timber, are not considered waste which
would be waste in England. In some States waste is a cause of

forfeiture; in some it gives a right to treble damages. The writ

of estrepement is still in use.

WATCH. Timepieces moved by a spiral spring instead

of a weight were made as early as the 16th century,

though the law which governs the mechanical theory of

springs was first enunciated by Huygens in the 17th

century (ut tensio sic vis) ; this, however, is not invariable.

Fig. 1 shows the general arrangement of a watch or

chronometer (both of which are here considered together).
The barrel and
fusee will be re

cognized at once.

The fusee is a

sort of grooved
hollow-sided cone

;

the more rapid
swell towards the

thick end is re

quired, because

one turn of the

fusee, when the

chain is at that

end, takes much
more of it off the Fi s- 1 -

barrel than at the thin end
;
and on the assumption that

the force of the spring varies as its tension the radius of

the cone must increase more rapidly, in order to make the

increase of leverage keep pace with the decrease in the

force of the spring as it unwinds Avith an increasing velocity
off the thick end of the fusee. The fusee itself is con

nected with the great wheel by a ratchet and click and

going ratchet (of which the spring and click are strongly
shown in the figure), just as described under CLOCKS (vol. vi.

p. 22). Something is also required to prevent the watch
from being overwound, or the chain strained so as to break.

This is done by means of a hooked lever, set on a hinge in

the upper frame-plate (which is taken off in this drawing) ;

and when the watch is nearly wound up the chain moving
upwards reaches this lever, and moves it into such a posi
tion that its hook catches hold of the long tooth projecting
from the thin end of the fusee

;
and thus the winding is

stopped without any strain on the chain by the sudden
check.

By far the greater number of watches now made both

on the Continent and in America have the mechanism
known as the going barrel in substitution for the chain

and fusee. In the going barrel the mainspring is of great

length, and only a few coils of it are brought into action.

To the going barrel itself the main wheel is attached, and
thus the force of the mainspring is transmitted direct to

the escapement. The general adoption of the going barrel

mechanism is due to the introduction of keyless winding,

which can only be adapted to the fusee Avatches with diffi

culty, and to the greater cheapness of the arrangement.
Moreover, it is found that for three or four coils of a long

spring, at a certain degree of winding up, the tension

varies very little. The going barrel is not used in the

best English work, in Avhich absolute uniformity of motion
is aimed at

;
but for ordinary purposes it is not of so

much consequence that the same rate from hour to hour

should be maintained provided the daily rate is uniform.

In Avatches Avithout a fusee the apparatus for preventing

overwinding is different from that in the old form of

Avatch
;

it goes by the name of the Geneva stop, and the

principle of it is simple. If two wheels Avork together,
of Avhich one has the spaces between some two or more

adjacent teeth filled up, it is evident that that Avheel camiot

be turned quite round. And it Avill be the same thing if

one of the wheels is only a cylinder with a single tooth

in it, and the other has a certain number of notches,
not going all round, through Avhich that tooth can pass.

If, therefore, a one-toothed Avheel of this kind is fixed to

the barrel arbor, which is turned by the key, and Avorks

into a Avheel Avith only 4 or 5 notches in it and a blank

space through Avhich the tooth cannot pass, it Avill evidently
allow the barrel to be AAround up the 4 or 5 turns and no

more; and as it unwinds it turns the stopping AA
Theel back

again Avith it.

The other parts of a AA
ratch do not differ from those of a

clock, except in size, and the position in Avhich they are

arranged, to bring them Avithin the circle of the dial, until

Ave come to the escapement ;
and there a different state of

things arises, mainly from the fact that the balance of a

AA
ratch revolves through sometimes as much as 270, AA hile

a clock pendulum only vibrates through 4 or 5. The
balance being common to all the Avatch escapements, it

will be proper first to describe that, and the conditions to

AA
Thich it is subject. The tAvo equal arms, Avith equal

Aveights at each end, in fig. 3 of article CLOCKS (vol. vi. p.

17) are really a balance just as much as the Avheel which
is commonly used as the more convenient form. But in

that figure there is not to be seen that essential element

of a modern balance the thin spiral spring, opening and

closing itself at every vibration. The outer end of this

spring is attached to the frame by a cock Pt (fig. 2), and
the inner to the balance at S

;
and the

time of vibration depends only on the

strength of the spring and the moment of

inertia of the balance, and not at all upon
the extent or angle of the vibration.

And, as the force of a spring varies (ap

proximately) inversely as its length, this

suggests a ready method of regulating
the waich

;
for it is easy to make a

pointer or index, or &quot;

regulator
&quot;

PT, Fig. 2.

turning on a ring fixed to the watch plate, concentric with

the balance, and having two pins in it at P, called curb pins,

just close enough together to embrace the spring, so that,

as the index is moved one Avay or the other, the length of

the spring which is free to Aribrate may become shorter

or longer. When the regulator has been moved as far as

it can go towards fast, suppose, and the Avatch still loses,

the spring has to be shortened at the cock R into which

its outer end is pinned ; and, in order that the balance

may be capable of alteration, so as still to stand square
Avith the escapement Avhen the spring is in its neutral state,

the other end is not actually pinned to the balance, but

the cock S is on a small ring which is set on the axis or

verge of the balance pretty tight by friction, but capable
of being turned by hand. An index-plate like that in fig.

2 enables one to see smaller movements of the index than

radial marks.
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It is almost impossible to move such a regulator little

enough, and with sufficient accuracy, for a very small

variation of rate. One way of obtaining greater accuracy,

and probably the best, is to make the regulator movable

by a tangent screw acting on its end, and capable of being j

turned by the watch key. Another mode of giving a

small motion to the regulator is by putting a portion of a

wheel with teeth on it, and turning it by a small pinion

with the index attached to it, so that the motion of the

index exceeds that of the regulator itself as much as the

radius of that wheel exceeds the radius of the pinion.

Chronometers are regulated in a different way altogether.

It is not expedient to alter the effective length of the

spring after its length is once fixed. For it has long been

ascertained that a spring does not give isochronous vibra

tions at all lengths, but only at certain intervals
;
and

therefore it is necessary in an accurate timekeeper to use

only one of those lengths of the spring which are found to

be isochronous for different arcs of vibration
; and, that

being fixed, the timing of the balance can only be done by

altering its moment of inertia, and this is done in chrono

meters by screws with heavy heads in the rim of the

balance, set farther in or out as it is wanted to go faster

or slower. In marine chronometers, where there is plenty
of room for it, the balance-spring is generally made in a

cylindrical form, with the coils all of the same diameter,

instead of the flat spiral used in watches, though it does

not seem to be quite clear that the cylindrical form is

materially better than the other.

The timing of a watch for position, as it is called, is a

matter which requires some attention. If the balance is

not exactly poised on its axis, it will have a tendency to

take one position when the watch is carried vertically,

as it always is in the pocket ;
and the time of vibration

will be affected by its disposition thus to act as a

pendulum. The watch ought therefore to be tried with

XII, IX, VI, and III successively upwards, and if it does

not keep the same rate the balance is not properly poised.

Marine chronometers, indeed, being set in gimbals (a ring
with the two pivots into the box at right angles with the

pivots which carry the chronometer), will remain horizontal,

though not without some degree of motion under the

motion of the ship ;
and this gives the balance the further

advantage of having its weight resting only on the end of

the axis or verge, a position in which there is much less

friction than that of a watch carried in the pocket ;
but

there it is not of so much consequence, because the balance

is so much lighter than a chronometer balance.

Compensated Balances. A pendulum requires scarcely any com

pensation except for its own elongation by heat ; but a balance re

quires compensation, not only for its own expansion, which increases

its moment of inertia just like the pendulum, but far more on
account of the decrease in the strength of the spring under increased

heat. Dent, in a pamphlet on compensation balances, gave the

following results of some experiments with a glass balance, which
he nsed for the purpose on account of its less expansibility than a

metal one : at 32 F.
,
3606 vibrations in an hour

;
at 66, 3598 5 ;

and at 100, 3599. If therefore it had been adjusted to go right (or
3600 times in an hour) at 32, it would have lost 7i and 8i seconds

an hour, or more than three minutes a-day, for each successive in

crease of 34, which is about fifteen times as much as a common
wire pendulum would lose under the same increase of heat

;
and if

a metal balance had been used instead of a glass one the ditlerence

would have been still greater.
The necessity for this large amount of compensation having arisen

from the variation of the elasticity of the spring, the iirst attempts
at correcting it were by acting on the spring itself in the manner
of a common regulator. Harrison s compensation consisted of a

compound bar of brass and steel soldered together, having one end
fixed to the watch-frame and the other carrying two curb pins
which embraced the spring, as was described at fig. 2. As the brass

expands more than the steel, any increase of heat made the bar
bend

;
and so, if it was set the right way, it carried the pins along

the spring, so as to shorten it. This contrivance is called a com
pensation curb ; and it has often been reinvented, or applied in a

Fi

modified form. But there arc two objections to it : the motion of

the curb pins does not correspond accurately enough to the varia

tions in the force of the spring, and it disturbs the isochronism,
which only subsists at certain definite lengths of the spring.
The compensation which was next invented left the spring un

touched, and provided for the variations of temperature by the

construction of the balance itself. Fig. 3 shows the plan of the

ordinary compensation balance. Each por
tion of the rim of the balance is composed
of an inner bar of steel with an outer one
of brass soldered upon it, and carrying the

weights b,b, which are screwed to it. As the

temperature increases, the brass expanding
must bend the steel inwards, and so carries

the weights farther in, and diminishes the

moment of inertia of the balance. The
metals are generally soldered together by
pouring melted brass round a solid steel

disk, and the whole is afterwards turned and filed away till it leaves

only the crossbar in the middle lying flat and the two portions of

the rim standing edgeways. The first person who practised this

method of uniting them appears to have been Thomas Earnshaw,
who brought the chronometer to the state in which it has remained

for the last century, with scarcely any alteration except more com

plete compensation.
The adjustment of a balance for compensation can only be done

by trial, and requires a good deal of time. It must be done in

dependently of that for time, the former by shifting the weights,
because the nearer they are to the crossbar the less distance they
will move over as the rim bends with them. The timing is done

by screws with heavy heads (t,t, fig. 3), which are just opposite to

the ends of the crossbar, and consequently not affected by the bend

ing of the rim. The compensation may be done approximately by
the known results of previous experience with similar balances

;

and many watches are sold with compensation balances which have
never been tried or adjusted, and sometimes with a mere sham

compensation balance, not even cut through.

Secondary Compensation. When chronometers had been brought
to great perfection it was perceived that there was a residuary error,

which was due to changes of temperature, but which no adjust
ment of the compensation would correct. For, if the compensation
was adjusted for two extreme temperatures, such as 32 and 100,
then the chronometer gained at mean temperatures; and, if ad

justed for any two mean temperatures, it would lose for all beyond
them. This error was observed, and attempts were made to correct

it before anybody had pointed out how it arose : this appears to

have been first done in a paper in the Nautical Magazine by E. J.

Dent in 1833
;
and he gave the following illustration of it. The

variation of the force of the spring proceeds uniformly in proportion
to the temperature, and therefore may be represented by a straight
line inclined at some angle to another straight line divided into

degrees of temperature. But the inertia of a balance of the common
construction cannot be made to vary uniformly according to the

temperature, but will vary more rapidly in cold than heat
;
and con

sequently its rate of variation can only be represented by a curve,
and the curve can only be made to coincide with the straight line

representing the rate of variation of the spring in two points, either

two extremes, or two means, or one extreme and one mean point.
The same thing may be shown mathematically, as follows. Let

r be the distance of the compensation weights b, b, in fig. 3 (which
we may assume for convenience to be the whole mass M of the

balance) from the centre at some mean temperature, and let dr be

their increase of distance due to a decrease of some given number
of degrees of heat, under the action of the compensation bars. Then
the new moment of inertia will be M

(r&quot;
+ 2rdr+ dr-), and the ratio

of the new to the old will be 1 + + ( \ ;
and the term

( )r \ r- / \ r J
is now too large to be disregarded, as it might be in pendulums,

where the compensation -7- is only required to be about ^th

of the
( )

in a balance. It is found that an equal increase

of temperature will produce an equal or rather a less motion
(
-
dr)

of the weights towards the centre than from it at any given point ;

but, calling it only equal, the ratio of the decreased moment of

inertia to the original one will be 1 ---h ( ) ,
so that the

r \ r J

increase and the decrease from the mean amount differ by twice

) ;
in other words, the moment of inertia of the balance varies

less in passing from mean to hot temperature than from mean to cold
;

and consequently if it is adjusted for mean and cold it will not

have decreased enough at an equal increase from mean to hot, or

the chronometer will lose, and if adjusted for the two extremes it

will gain at mean temperatures.
The correction of this error is called the secondary compensation,
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Fig. 4.

We shall give a short description of the principal classes of inven

tions for this purpose.
The first that was disclosed was Eiffe s (sometimes called Moly-

neux s), communicated to the astronomer-royal in 1835. In one

of several methods proposed by him a compensation curb was used
;

and, though, for the reasons given before, this will not answer for

the primary compensation, it may for the secondary, where the

motion required is very much smaller. In another the primary
compensation bar, or a screw in it, was made to reach a spring set

within it with a small weight attached at some mean temperature,

and, as it bent farther in, it carried this secondary compensation

weight along with it. The obvious objection to this is that it is

discontinuous
;
but the whole motion is so small, not more than

the thickness of a piece of paper, that this and other compensations
011 the same principle appear to have been on some occasions quite
successful. Molyneux took a patent for a secondary compensation
exactly the same as this of Eiffe s, then before the astronomer-royal.
Another large class of balances, all more or less alike, may be

represented by E. J. Dent s, which came next in order of time.

He described several forms of his invention
;
the following descrip

tion applies to the one he thought the best. In fig. 4 the flat

crossbar rr is itself a compensation bar which
bends upwards under increased heat ;

so that,
if the weights v, v were merely set upon up
right stems rising from the ends of the cross

bar, they would approach the axis when that

bar bends upwards. But, instead of the stems

rising from the crossbar, they rise from the

two secondary compensation pieces stu, in the

form of staples, which are set on the crossbar
;

and, as these secondary pieces themselves also

bend upwards, theymake the weights approach
the axis more rapidly as the heat increases

;

and by a proper adjustment of the height of

the weights on the stems the moment of inertia of the balance can
be made to vary in the proper ratio to the variation of the intensity
of the spring. The cylindrical spring stands above the crossbar and
between the staples.

Fig. 5 represents Loseby s mercurial compensation balance.

Besides the weights D, D, set near the end of the primary compen
sation bars B, B, there are small

bent tubes FE, FE with mercury
in them, like a thermometer, the
bulbs being at F, F. As the heat

increases, not only do the primary
weights D, D and the bulbs F, F
approach the centre of the bal

ance, but some of the mercury is

driven along the tube, thus carry

ing some more of the weight
towards the centre, at a ratio in

creasing more rapidly than the

temperature. The tubes are sealed

at the thin end, with a little air

included. The action is here

equally continuous with Dent s, and the adjustments for primary
and secondary compensation are apparently more independent of

each other; and this modification of Le Roy s use of mercury for

compensated balances (which does not appear to have answered) is

certainly very elegant and ingenious. Nevertheless an analysis of

the Greenwich lists for seven years of Mr Loseby s trials proved
that the advantage of this method over the others was more theo
retical than practical ;

Dent s compensation was the most successful

of all in three years out of the seven, and Loseby s in only one.

Loseby s method has never been adopted by any other chronometer-

maker, whereas the principles both of Eiffe s and of Dent s methods
have been adopted by several other makers.
A few chronometers have been made with glass balance-springs,

which have the advantage of requiring very little primary and no

secondary compensation, on account of the very small variation in

their elasticity, compared with springs of steel or any other metal.

Dent also invented a very different method of effecting the

primary and secondary compensation at once, and without any
additional appendage to the balance or addition to the cost. He
called it the prismatic balance, from the shape of the steel rim, of

which the section is shown in
fig. 6, BG being the brass, and the

dark triangle Avithin it the
section of the steel part of the

rim. A prism of cast-steel will

bend more easily from the

edge than the other way, and

consequently the motion is

greater when it is being curved by heat than when it is pulled
straighter by cold, which is exactly what is wanted. The difference

is not quite so great as it ought to be for complete secondary com
pensation for a very wide range of temperature, but it is enough to

give the requisite compensation for all ordinary variations of tem-

perature, and chronometers so compensated were found to be also

more than usually steady in their rate, for even in the best chrono
meters there appear every now and then quite capricious variations.

Several other forms of secondary compensation have been invented
and found successful, all on the same principle of so arranging the

compound bars that the weights move more under any given change
of temperature in hot weather, or when they are nearest to the axis
of the balance, than in cold when they are farthest off. Notices of
these may be seen in various volumes of the Horological Journal.
The best chronometers, with all these improvements, cannot be

relied on to keep a rate equal to that of a good astronomical clock
of the usual kind, though they occasionally do so for a short time.

Waicli Escapements. The escapements in practical use are (1)
the old vertical escapement, now almost disused

; (2) the lover,

very much the most common in English watches
; (3) the horizontal

or cylinder, which is equally common in foreign watches, though
it was of English invention ; (4) the duplex, which used to be more
in fashion for first-rate watches than it is now

;
and (5) the detacJuid

or chronometer escapement, so called because it is always used in
marine chronometers.
The vertical escapement is simply the original clock escapement

(see CLOCKS, fig. 3) adapted to the position of the wheels in a watch
and the balance, in the manner exhibited in

fig. 7. As it requires considerable thickness
in the watch, it is inferior in going to all

the others, and no cheaper than the lever

escapement can now be made
;
and for these

reasons it has gone out of use.

The lever escapement, as it is now uni

versally made, was invented late in the last century by Thomas
Mudge. Fig. 8 shows its action. The position of the lever with
reference to the pallets is immaterial in prin

ciple, and is only a question of convenience in

the arrangement ;
but it is generally such as

we have given it. The principle is the same
as in the dead-beat escapement clock (see

CLOCKS, fig. 5), with the advantage that there

is no friction on the dead faces of the pallets

beyond what is necessary for locking. The
reason why this friction cannot be avoided with
a pendulum is that its arc of vibration is so

small that the requisite depth of intersection

cannot be got between the two circles described

by the end S of the lever and any pin in the

pendulum which would work into it
; whereas, in a watch, the pin

P, which is set in a cylinder on the verge of the balance, does not

generally slip out of the nick in the end of the lever until the
balance has got 15 past its middle position. The pallets are under
cut a little, as it is called, i.e., the dead faces are so sloped as to

give a little recoil the wrong way, or slightly to resist the xinlock-

ing, because otherwise there would be a risk that a shake of the
watch would let a tooth escape while the pin is disengaged from
the lever. There is also a further provision added for safety. In
the cylinder which carries the impulse pin P there is a notch just
in front of P, into which the other pin S on the lever fits as they
pass ; but when the notch has got past the cylinder it would pre
vent the lever from returning, because the safety-pin S cannot pass
except through the notch, which is only in the position for letting
it pass at the same time that the impulse-pin is engaged in the
lever. The pallets in a lever escapement (except bad and cheap
ones) are always jewelled, and the scape-wheel is of brass. The
staff of the lever also has jewelled pivot-holes in expensive watches,
and the scape-wheel has in all good ones. The holes for the balance-

pivots are now always jewelled, if nothing else is. The scape-wheel
in this and most of the watch escapements generally beats five times
in a second, in large chronometers four times

;
and the wheel next

to the scape-wheel carries the seconds-hand. Macdowall s single-pin,

escapement was adapted to watches exactly as the dead escapement
of clocks is turned into the lever escapement of watches.

Fig. 9 is a plan of the horizontal or cylinder escapement, cutting
through the cylinder, which is on the verge of the balance, at the
level of the tops of the teeth of the escape-wheel ;

for the trian

gular pieces A, B are not flat projections
in the same plane as the teeth, but are

raised on short stems above the plane of

the wheel
;
and still more of the cylinder

than the portion shown at ACD is cut

away where the wheel itself has to pass.
The author of this escapement was

Graham, and it resembles his dead

escapement in clocks in principle more
than the lever escapement does, though much less in appearance,
because in this escapement there is the dead friction of the teeth

against the cylinder, first on the outside, as here represented, and
then on the inside, as shown by the dotted lines, during the whole
vibration of the balance, except that portion which belongs to the

impulse. The impulse is given by the oblique outside edges Aa, B&
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Fig. 10.

of the teeth against the edges A, D of the cylinder alternately. The

portion of the cylinder which is cut away at the point of action is

about 30 less than the semicircle. The cylinder itself is made
either of steel or ruby, and, from the small quantity of it which is

left at the level of the wheel, it is evidently a very delicate affair
;

and probably this has been the main reason why, although it is an

English invention, it has been almost entirely abandoned by the

English watchmakers in favour of the lever, which was originally a

French invention, though very much improved by Mudgo, for before

his invention the lever had a rack or portion of a toothed wheel on

its end, working into a pinion on the balance verge, and consequently
it was affected by the dead friction, and that of this wheel and pinion
besides. This used to be called the rack lever, and Mudge s the de

tached lever
; but, the rack lever being now quite obsolete, the word

&quot;detached&quot; has become detached from the lever escapement, and
confined to the chronometer, to which it is more appropriate, as will

be seen presently. The Swiss watches have almost universally the

horizontal escapement. It is found that for some reason which is

apparently unknown, as the rule certainly does not hold in cases

seemingly analogous a steel scape-wheel acts better in this

escapement than a brass one, although in some other cases steel

upon steel, or even upon a ruby, very soon throws off a film of rust,

unless they are kept well oiled, while brass and steel, or stone, will

act with scarcely any oil at all, and in some cases with none.

The duplex escapement (fig. 10) is probably so called because

there is a double set of teeth in the scape-wheel, the long ones

(like those of the lever escapement in

shape) for locking only, and short ones

(or rather upright pins on the rim of the

wheel) for giving the impulse to the pallet
P on the verge of the balance. It is a

single-beat escapement ; i.e., the balance

only receives the impulse one way, or at

every alternate beat, as in the chrono
meter escapement, and in a few clock

escapements which have never come into

use. When the balance is turning in the

direction marked by the arrow, and arrives

at the position in which the dotted tooth b

has its point against the triangular notch

V, the tooth end slips into the notch,

and, as the verge turns farther round, the

tooth goes on with it till at last it escapes when the tooth has got
into the position A ;

and by that time the long tooth or pallet which

projects from the verge has moved from p to P, and just come in

front of the pin T, which stands on the rim of the scape-wheel, and
which now begins to push against P, and so gives the impulse until

it also escapes when it has arrived at t; and the wheel is then

stopped by the next tooth B having got into the position b, with
its point resting against the verge, and there is evidently what we
have called dead friction between them

; but, as the verge is smaller
than the cylinder of the horizontal escapement, and is also made
of a jewel, the friction does not seriously affect the motion of the

balance. The impulse is also given very directly across the line

of centres, and therefore with very little friction, as in the three-

legged dead escapement for clocks and in the chronometer escape
ment. A little impulse is also received from the long teeth on the
notch

;
but the greatest part of that motion is wasted. As the

balance turns back, the nick V goes past the end of the tooth b, and
in consequence of its smallness, it passes without visibly affecting
the motion of the scape-wheel, though of course it does produce a

very slight shake in passing. It is evident that, if it did not pass,
the tooth could not get into the nick for the next escape. The
objection to this escapement is that it requires very great delicacy
of adjustment, and the watch also requires to be worn carefully ;

for, if by accident the balance is once stopped from swinging back
far enough to carry the nick V past the tooth end, it will stop alto

gether, as it will lose still more of its vibration the next time from

receiving no impulse. The performance of this escapement, when
well made, and its independence of oil, arc nearly equal to those of

the detached escapement ; but, as lever watches are now made suffi

ciently good for all but astronomical purposes, for which chrono
meters are used, and they are cheaper both to make and to mend
than duplex ones, the manufacture of duplex watches has almost

disappeared.
The chronometer or detached escapement is shown at fig. 11, in

the form to which it was brought by Earnshaw nearly a century
ago, and in which it has remained ever since, with the very slight
difference that the pallet P, on which the impulse is given (corre

sponding exactly to the pallet P in the duplex escapement), is now
generally set in a radial direction from the verge, whereas Earn
shaw made it sloped backward, or undercut, like the scape-wheel
teeth. The early history of escapements on this principle does not
seem to be very clear. They appear to have originated in France

;

but there is no doubt that they were considerably improved by the
first Arnold, who died in 1799. Earnshaw s watches, however,
generally beat his in trials.

Fi

In fig. 11 the small tooth or cam V, on the verge of the balance,
is just on the point of unlocking the detent DT from the tooth T
of the scape-wheel ;

and the tooth A will immediately begin to give
the impulse on the pallet P, which, in good
chronometers, is always a jewel set in the

cylinder ; the tooth V is also a jewel. This

part of the action is so evident as to requir
no further notice. When the balance returns,
the tooth V has to get past the end of thei

detent, without disturbing it
; for, as soon as it

has been unlocked, it falls against the banking-
pin E, and is ready to receive the next tooth

B, and must stay there until it is again un
locked. It ends, or rather begins, in a stiffish

spring, which is screwed to the block D on
the watch frame, so that it moves without any friction of pivots,
like a pendulum. The passing is done by means of another spring
TV, called the passing spring, which can be pushed away from
the body of the detent towards the left, but cannot be pushed
the other way without carrying the detent with it. hi the back

vibration, therefore, as in the duplex escapement, the balance
receives no impulse, and it has to overcome the slight resistance

of the passing spring besides
;
but it has no other friction, and is

entirely detached from the scape-wheel the whole time, except when
receiving the impulse. That is also the case in the lever escape
ment

;
but the impulse in that escapement is given obliquely, and

consequently with a good deal of friction
; and, besides, the scape-

wheel only acts on the balance through the intervention of the

lever, which has the friction of its own pivots and of the impulse
pin. The locking-pallet T is undercut a little for safety, and is also

a jewel in the best chronometers
;
and the passing spring is of gold,

as steel will rust. In the duplex and detached escapements, the

timing of the action of the different parts requires great care,

i.e., the adjusting them so that each may be ready to act exactly at

the right time
;
and it is curious that the arrangement which would

be geometrically correct, or suitable for a very slow motion of the

balance, will not do for the real motion. If the pallet P were really
set so as just to point to the tooth A in both escapements at the
moment of unlocking (as it has been drawn, because otherwise it

would look as if it could not act at all), it would run away some
distance before the tooth could catch it, because in the duplex
escapement the scape-wheel is then only moving slowly, and in the
detached it is not moving at all, and has to start from rest. The
pallet P is therefore, in fact, set a little farther back, so that it

may arrive at the tooth A just at the time when A is ready for it,

without wasting time and force in running after it. This, however,
seems now to be doubted in practice. The detached escapement
has also been made on the duplex plan of having long teeth for the

locking and short ones or pins nearer the centre for the impulse ;

but the advantages do not appear to be worth the additional trouble,
and the force required for unlocking is not sensibly diminished by
the arrangement, as the spring D must in any case be pretty stiff,

to provide against the watch being carried in the position in which
the weight of the detent helps to unlock it.

An escapement called the lever chronometer has been several times

reinvented, which implies that it has never come into general use.

It is a combination of the lever as to the locking and the chrono
meter as to the impulse. It involves a little drop and therefore

waste of force as a tooth of the wheel just escapes at the &quot;passing

&quot;

beat where no impulse is given. But it should be understood (as
it is not by some who write on clock-work) that a single-beat escape
ment involves no more loss of force and the escape of no more teeth
than a double one, except the slight drop in the duplex and this

lever chronometer or others on the same principle.
There have been several contrivances for rcnwwfoiYe escapements ;

but there are defects in all of them ; and there is not the same ad

vantage to be obtained by giving the impulse to a watch-balance by
means of some other spring instead of the mainspring as there is in

turret-clocks, where the force of the train is liable to very much
greater variations than in chronometers or small clocks.

Tourbillon escapements, and a few other things not necessary to

notice here, are described in the 7th edition of Sir E. Beckett s

(now Lord Grimthorpe) Rudimentary Treatise on Clocks, Watches,
and Bells.

Repeaters, Keyless Watches, il-c. Repeating-watches, i.e., watches
which strike the hours and quarters on pushing in the handle, are

now scarcely ever made in England, and with very good reason,
for it is almost impossible to crowd into the space of even a large-
sized watch the quantity of wheels and other things required for

the repeating work without unduly interfering with the going part,

and, besides that, the striking work itself is very liable to get out
of order.

The winding of watches without a key is an object for which
there have been several inventions, and it possesses a considerable

advantage, besides the mere convenience of being independent of a

key, for, as there is then no occasion to open it, the case may be

made to fit more closely, and the air is more completely excluded,



398 W A T W A T

12.

and consequently the watch will go longer without cleaning ;
and

it also saves the thickness and the cost of a double back to the

case. The first plan of the kind was that of pulling out the knob
of the handle, which went into the watch, and had a gathering
click attached to it which wound up the fusee, or the barrel, by
means of a ratchet. But this was not found to answer : it was
liable to get out of order

; and, moreover, at every time of winding
fresh air was pumped into the watch, which soon produced injurious
effects. A far better plan is that of combining the two objects of

winding and setting the hands by means of the handle, in the
manner we shall now describe. In fig. 12 d is a wheel on the

barrel, with bevelled

teeth, and there is an
other small bevelled wheel
on a spindle b, which ends
in a milled head a, within
the handle or pendant ;

these two wheels cannot

conveniently be arranged
so as to work into each
other without the inter

vention of a third between

them, which is marked e

in the left-hand section.

It is easy to see that turn

ing the milled head will

wind up the barrel. The
same arrangement might of course be applied to the fusee, though
it would increase the size

;
but in fact these watches are made

without one, and the practice is increasing. The winding wheel
d is also made with the well-known contrivance of Breguet,
known by the name of the &quot;

tipsy key
&quot; when applied to a common

winding key, which enables you to turn the handle the wrong way
without doing anything except moving a ratchet-wheel over its

click, and consequently without straining the watch in attempting
to wind it the wrong way. The same handle and wheels are also
made use of to set the hands, thus : there is a small wheel /which
turns on a stud at the end of the lever fgh, and as the lever turns
on a pivot at g, when its end h, which just projects through the
rim of the watch, is pushed on one side, the wheel /will then be
thrown into gear with the winding wheel d and the hour pinion in
the middle of the watch

;
and consequently, if the handle is then

turned, it will alter the hands, just as they are usually altered from
the back by a key in foreign watches, so that the face need never
be opened. Of course, while this is doing, you do at the same time
wind up the watch a little if the hand has to be turned the way for

winding ;
but that is of no consequence, except that you cannot

put the hands forward immediately after you have completely
wound up the watch. There are various other arrangements for

winding and setting by the handle substantially on the same
principle. The ring is difficult to fix firmly when flexible on a
stud perforated for the winding arbor, as no screw can go through
it. The ring and the stud should be made in one piece. There is

no use in it being hinged, as usual.

In the chronograph watch there is, in addition to the centre

seconds-hand, an independent seconds-hand which, when not in

operation, stands at zero. Pressure on the crown-piece acts succes

sively (1) on a starting motion, (2) on a stopping motion, and (3) on
a motion which sends the hand back by the shortest path to zero.

Watches are also made with what are called split seco?u?-hands,
the two hands being in their ordinary state together and appear

ing as one, but when you push in a knob one of them is stopped,
while the other goes on

;
the time shown by the stopped one is of

course the time of the observation. Sometimes this is done by
merely connecting the hands by a very slight spiral spring, which
will allow itself to be untwisted one or two coils without stopping
the watch

; and, as it cannot be of any use to stop the seconds-
hand longer than a minute, this seems to answer. There is, how
ever, another plan, in which these two hands, or at least the socket
of one and the arbor of the other, are connected by a pair of disks
set obliquely on the arbor and the socket respectively, so that,
whenever the spring which keeps them together is allowed to act,
it brings the loose hand up to the hand fixed on the arbor

;
and it

does not signify how long it may be stopped by throwing the disks
out of contact. One of the disks is heart-shaped, and is connected
with the other by a spring, forming what is called a. jumper.
For the use of electrical engineers and others who are brought

within the influence of powerful electrical machinery, it has been
found necessary to introduce non-magnetizable watches. At present
this is best secured by making the balance of silver or platinum
alloy, and the balance spring of gold or palladium. The use of
steel in moving parts of the works is carefully avoided, and thus

fairly good timekeepers indifferent to magnetic influences are pro
duced.
The introduction of machinery for the manufacture of watch

movements has had the effect of greatly cheapening the commoner
class of watches, and yet supplying a fairly satisfactory timekeeper.

It is in America that the application of machinery to watchmaking
has found its greatest development, and its success has enabled the
American manufacturers to obtain considerable foothold in the

European market for cheap watches. But watch movements are
also now very extensively made by machinery in Birmingham,
Coventry, and several Lancashire towns.

Under the auspices of the Koyal Society a department has been
established at Kew observatory for the testing and certifying of
watches in respect of their compensation for variations of tempera
ture, and their uniformity of motion in different positions.
Watches which obtain certificates of the first class have also

awarded to them merit marks up to 40 for complete absence of

variation in daily rate, 40 for absolute freedom from change of rate
in different positions, and 20 for perfect compensation for variations
of temperature. The testing establishment has only been insti

tuted for a few years ; but its services are being largely sought by
manufacturers of the high class of watches, who have laboured
with equal zeal and success to keep the English-made watch un-

approached by the product of any other nation. (0-.)

WATER, 1 as everybody knows, is a generic term
which includes a great variety of different substances.

But when we compare any two species we always find

more of agreement than of difference in properties which

suggest that air waters consist essentially of the same

thing, which is only modified differently in the several

varieties by the nature or proportion of impurities. This
surmise is confirmed by the results of scientific inquiry.
In all ordinary waters, such as are used for primary
purposes, the impurities amount to very little by weight-
as a rule to less than y^tli of 1 per cent.

Of all natural stores of water the ocean is by far the

most abundant, and from it all other water may be said

to be derived. From the surface of the ocean a continuous

stream of vapour is rising up into the atmosphere to be
recondensed in colder regions and precipitated as rain,

snow, or sleet, &c. Some
-j-

8
Tths of these precipitates of

course return directly to the ocean
;

the rest, falling on

laud, collects into pools, lakes, rivers, etc., or else penetrates
into the earth, perhaps to come to light again, or to be

brought to light, as springs or wells.

As all the saline components of the ocean are non

volatile, rain-water, in its natural state, can be con

taminated only with atmospheric gases oxygen, nitrogen,
and carbonic acid. So we should presume, and so it is,

except that these gases, having different rates of solubility,
are not associated in rain-water (or natural water generally)
in the proportions characteristic of their source. Thus,
for instance, while atmospheric air contains 21 per cent.

by volume of oxygen, a solution of air in water contains

about 34 -

per cent, of that gas. Besides, rain-water, for

the reason stated, contains perceptible traces of ammonia,
combined as a rule, at least partly, with nitric acid, which
latter is being produced wherever an electric discharge per
vades the atmosphere. This electrically-produced nitrate

of ammonia forms no doubt the primary source of all organic

nitrogen.
Lake waters, as a class, are relatively pure, especially

so if the mountain slopes over which the rain collects into

a lake are relatively free of soluble components. As an

example we may refer to the water of Loch Katrine

(Scotland), which is almost chemically pure, apart from

small, but perceptible, traces of richly carboniferous matter

taken up from the peat of the surrounding hills, which

impart to it a faint brownish hue, while really pure water

is blue.

River water varies very much in composition even in

the same bed, as a river in the course of its journey towards

the ocean passes from one kind of earth to others
; while,

compared with spring-waters, relatively poor in dissolved

salts, rivers are liable to be contaminated with more or less

of suspended matter.

Spring waters, having been filtered through more or

1
Compare CHEMISTRY, vol. v. pp. 483-485, and SEA WATER.
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less considerable strata of earth, are, as a class, clear of

suspended, but rich in dissolved, mineral matter. Of

ordinarily occurring minerals only a few are perceptibly
soluble in water, and of these carbonate of lime, sulphate
of lime, and common salt are most widely diffused.

Common salt, however, in its natural occurrence, is very
much localized

;
and so it comes that spring and well

waters are contaminated chiefly with carbonate and sulphate
of lime. Of these two salts, however, the former is held

in solution only by the carbonic acid of the water, as

bicarbonate of lime. But a carbonate-of-lime water, if

exposed to the atmosphere, even at ordinary temperatures,
loses its carbonic acid, and the carbonate of lime crystallizes
out. The fantastically shaped

&quot;

stalactites
&quot; which adorn

the roofs and sides of certain caverns are produced in this

manner.

In the relatively rare cases where a spring water in the

course of its migrations meets with a deposit of common
salt or other soluble salts, it dissolves more or less of these

and becomes a salt-water. Most salt-waters are substan

tially solutions of common salt (chloride of sodium),
associated with only little of salts of potash and magnesia.
But there are exceptions; in the so-called &quot;

bitter waters&quot;

the dissolved matter consists chiefly of sulphate of magnesia
and other magnesia salts.

Immense quantities of carbonic acid gas are being con

stantly produced in the interior of the earth, probably by
the action, at high temperatures, of steam on the carbonates
of lime and magnesia. Some of it collects and is stored

up temporarily in cavities, but the bulk streams out into

the atmosphere, invisibly as a rule, through what one

might call the capillaries of the earth s body; but here and
there it unites into veins and arteries and comes forth, it

may be, as a mighty carbonic acid spring. Carbonic acid

being one and a half times as heavy as atmospheric air, it

may collect into pools or even lakes
;
the &quot;

Dog s Grotto,&quot;

near Naples, and the &quot;

Valley of Death,&quot; in Asia Minor, are

illustrative examples ; but, carbonic acid being a gas, and

consequently diffusible, such lakes can maintain their level

only if there is a constant and abundant supply of the gas
from below.

A far more frequent occurrence is that a mass of water
and a mass of carbonic acid meet within the earth. As a

rule, the pressure on the gas is more than one atmosphere,
and the supply of the gas is abundant. The water then
takes up considerably more carbonic acid than it would
under ordinary atmospheric pressure, and if an outlet be

provided, perhaps artificially by a boring, a frothy mass of

carbonic-acid water comes forth as a fountain, sometimes
of great volume. Such carbonic-acid waters are met with
in many parts of the world, chiefly, however, in Germany.
The well-known Apollinaris water is an example. In this

connexion we may refer also to the soffioni of Tuscany
jets of steam charged with ammonia or vapour of boric acid,
which condense in the air and collect into

&quot;

lagoons
&quot;

of

(substantially) a very dilute solution of boric acid. Boric
acid waters, however, appear to be entirely confined to a
limited district in Tuscany to the south of Yolterra.

In addition to its natural components, water is liable to be con
taminated through accidental influxes of foreign matter. Thus,
for instance, all the Scottish Highland lochs are brown through
the presence in them of dissolved peaty matter. Hirers flowing
through, or wells sunk in, populous districts may be contaminated
with excrementitious matter, discharges from industrial establish

ments, &c. Our instinct rebels against the drinking of a contam
inated water, and it guides us correctly. Not that those organic
compounds are in themselves hurtful. An otherwise pure water,
contaminated with, say, one ten thousandth of its volume of urine,
might be drunk with perfect confidence. Yet the presence of

especially nitrogenous organic matter is a serious source of danger,
inasmuch as such matter forms tho natural food or soil for the

development of micro-organisms, including those kinds of bacteria
which are now supposed to propagate infectious diseases. Happily

nature has provided a remedy. The nitrogenous organic matter
dissolved in (say) a river speedily sutlers disintegration by the action
of certain kinds of bacteria, with formation of ammonia and other

(harmless) products of simple constitution
;
and the ammonia, again,

is no sooner formed than, by the conjoint action of other bacteria and
atmospheric oxygen, it passes first into (salts of) nitrous and then
nitric acid. A water which contains combined nitrogen in the form
of nitrates only is, as a rule, safe organically ;

if nitrites are present
it becomes liable to suspicion ;

the presence of ammonia is a worse

symptom ;
and if actual nitrogenous organic matter is found in

more than microscopic traces the water is possibly (not necessarily)
a dangerous water to drink.

Wanklyn s method of water analysis is based upon these ideas.

Starting with half a litre of the water, he distils it with a small

quantity of carbonate of soda, and in the distillate determines the
ammonia colorimctrically with Nessler s reagent (see MERCURY, vol.

xvi. p. 34). When all the saline ammonia (the/rce ammonia) is

thus eliminated, alkaline permanganate of potash is added to the
residue and the distillation resumed. Part of the nitrogen of the

organic matter is eliminated as ammonia
;

it is determined in the

distillate, by Nessler s reagent, and reported as albumcnoid am
monia. The results are customarily referred to one million parts
of water analysed. To give an idea of the order of quantities here
dealt with, let us say that a water yielding O l part of free and O l

part of albumenoid ammonia would be condemned by any chemist,
j

as possibly dangerous. The peaty waters of the Scottish Highlands,
i however, contain much of both ammonias, and yet are drunk by the
1

natives with perfect impunity.
All waters, unless very impure, become safe by boiling, which

process kills any bacteria or germs that may be present.
Of the ordinary saline components of waters, soluble magnesia

and lime salts are the only ones which are objectionable sanitarily
if present in relatively large proportion. Carbonate of lime is

harmless
; but, on the other hand, the widely diffused notion that

the presence of this component adds to the value of a water as a

drinking water is a mistake. The farinaceous part of food alone
is sufficient to supply all the lime the body needs

; besides, it is

; questionable whether lirne introduced in any other form than that

i

of phosphate is available for the formation of, for instance, bone
tissue.

The fitness of a water for washing is determined by its degree of

softness. A water which contains lime or magnesia salts decom
poses soap with formation of insoluble lime or magnesia salts of the

fatty acids of the soap used. So much of the soap is simply wasted
;

only the surplus can effect any cleansing action. An excellent

and easy method for the determination of the hardness of a water
has been devised by Clark. A measured volume of the water is

| placed in a stoppered bottle, and a standard solution of soap is

then dropped in from a graduated vessel, until the mixture, by
addition of the last drop of soap, has acquired the property of

throwing up a peculiar kind of creamy froth when violently shaken,
which shows that all the soap-destroying components have been pre
cipitated. The volume of soap required measures the hardness of the
water. The soap-solution is referred to a standard by means of a
water of a known degree of hardness prepared from a known weight
of carbonate of lime by converting it into neutral chloride of cal

cium, dissolving this in water and diluting to a certain volume. A
water is said to have &quot;

1, 2, 3, . . . n degrees of hardness,&quot; if it is

equivalent in soap-destroying power to a solution of carbonate of lime

containing 1, 2, 3, ... n grains of this salt per imperial gallon.
That part of the hardness of a water which is actually owing to

carbonate of lime (or magnesia) can easily be removed in two ways.
(1) By boiling, the free carbonic acid goes off with the steam, and
the carbonate of lime, being bereft of its solvent, comes down as a

precipitate which can be removed by filtration, or by allowing it

to settle, and decanting off the clear supernatant liquor. (2) A
method of Clark s is to mix the water with- just enough of milk of

lime to convert the free carbonic acid into carbonate. Both this

and the original carbonate of lime are precipitated, and can be

removed as in the first case. See p. 409 infra.
From any uncontaminated natural water pure water is easily pre

pared. The dissolved salts are removed by distillation
;

if care be

taken that the steam to-be condensed is dry, and if its condensation

be effected within a tube made of a suitable metal (platinum or

silver are best, but copper or block tin work well enough for

ordinary purposes), the distillate can contain no impurities except

atmospheric gases, which latter, if necessary, must be removed by
boiling the distilled water in a narrow-necked flask until it begins
to

&quot;bump,&quot;
and then allowing it to cool in the absence of air. This

latter operation ought, strictly speaking, to be performed in a silver

or platinum flask, as glass is appreciably attacked by hot water.

For most purposes distilled water, taken as it comes from the con

denser, is sufficiently pure.
Pure water, being so easily procured in any quantity, is used

largely as a standard of reference in metrology and in the quantita
tive definition of physical properties. Thus a

&quot;gallon&quot;
is defined

as the volume at 02 F. of a quantity of water whose uncorrected
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mass, as determined by weighing in air of 30-inch pressure and
62 F. of temperature, is equal to 10 lb avoirdupois. The kilo

gramme in like manner is the mass of 1 cubic decimetre of water,
measured at the temperature corresponding to its maximum density
(4 C. ). The two fixed points of the thermometer correspond the
lower (0 C., or 32 F. ) to the temperature at which ice melts, the

upper (100 C. or 212 F. ) to that at which the maximum tension
of steam, as it rises from boiling water, is equal to 760 mm. or 30-
inch mercury pressure. 30 inches being a little more than 760mm.,
212 F. is, strictly speaking, a higher temperature than 100 C.,
but the difference is very trifling. Specific heats are customarily
measured by that of water, which is taken as = 1. All other specific
heats of liquids or solids (with one solitary exception, formed by a

certain strength of aqueous methyl alcohol) are less than 1. The
temperate character of insular climates is greatly owing to this

property of water. Another physiographically important peculi
arity of water is that it expands on freezing (into ice), while most
other liquids do the reverse. 11 volumes of ice fuse into only
10 volumes of water at C.

;
and the ice-water produced, when

brought up gradually to higher and higher temperatures, again
exhibits the very exceptional property that it contracts between

and 4 C. (by about n^^ of its volume) and then expands
again by more and more per degree of increase of temperature, so

that the volume at 100 C. is 1
-043 times that at 4 C. Imagine

two lakes, one containing ordinary water and another containing a

liquid which differs from water only in this that it has no maxi
mum density. Imagine both to be, say, at 5 C., and cold winter
weather to set in. Both lakes become colder, being cooled down
by convection until they are at 4 C. The imaginary lake then
continues losing heat in the same way ;

in the real lake the colder

water floats on the surface and the underlying mass of water can
lose heat only by the slow process of conduction. The real lake
retains its heat more tenaciously, but for the reason stated will

draw a sheet of ice, while the imaginary lake is still on its way to

C. The latter, indeed, if the winter is short, may fail to freeze

altogether, while the former does freeze superficially. In either

the freezing is a slow process, because for every pound of ice pro
duced 80 pound-centigrade units of heat are set free. Let us now
assume that, after even the imaginary lake had drawn a sheet of

ice, warm weather sets in. In either case a layer of liquid water
of C. is formed on the ice, and through it the heat from the air

travels, in the imaginary case by slow conduction, in the real case

by quick convection. The real ice is the first to disappear, and
the upper strata of relatively cold water will soon come up to 4 C.

by the prompt effect of convection, while in the case of the imagin
ary lake it takes a far longer time before all the mass has come up
to 4 C. by conduction. From 4 C. upwards, heat is taken in at

the same rate on both sides.

In former times water was viewed as an
&quot;element,&quot; and the

notion remained in force after this term (about the time of Boyle)
had assumed its present meaning, although cases of decomposition
of water were familiar to chemists. In Boyle s time it was already
well known that iron, tin, and zinc dissolve in aqueous muriatic
acid or vitriol with evolution of a stinking inflammable gas. Even
Boyle, however, took this gas to be ordinary air contaminated with
inflammable stinking oils. This view was held by all chemists
until Cavendish, before 1784, showed that the gas referred to,

properly purified, is free of smell and constant in its properties,
which are widely different from those of air, the most important
point of difference being that the gas when kindled in air burns
with evolution of much heat and formation of water. Cavendish,
however, did not satisfy himself with merely proving this fact

qualitatively; he determined the quantitative relations, and found
that it takes very nearly 1000 volumes of air to burn 423 volumes
of

&quot;hydrogen&quot; gas ;
but 1000 volumes of air, again, according to

Cavendish, contain 210 volumes of oxygen; hence, very nearly,
2 volumes of hydrogen take up 1 volume of oxygen to become
water. This important discovery was only confirmed by the sub

sequent experiments of Humboldt and Gay-Lussac, which were no
more competent than Cavendish s to prove that the surplus of 3
units (423 volumes instead of 420) of hydrogen was an observa
tional error. (W. D.)

WATERBURY, a city in Newhaven county, Con
necticut, United States, is situated on the Naugatuck river,

77 miles north-east of New York, at the junction of three

railroads connecting it with Bridgeport, Hartford, and Meri-

den. It was settled by colonists from Hartford in 1G77,
and bore at first the Indian name of Mattatuck. The land,

rocky and hilly, was poor for farming, and the inhabitants

began to turn to manufacturing pursuits, in a humble way,
before 1800. But the growth in population and business

was very slow, till the civil war created such a demand
for brass and manufactured articles of that metal that the

small factories rapidly grew in number and size, and Water-

bury has now become the centre of the brass industry in
the United States. Its factories represent an outlay of

10 million dollars, and turn out a great quantity of sheet

brass and copper, wire, and tubing, with a multitude of

small articles clocks, watches, lamps, pins, silver-plated

ware, &c. The population, which is largely German and
Irish, was 17,80G in 1880, and is now (1888) believed to

approach 27,000. The city is well lighted by electric

lights, and supplied with pure water from a spring-fed
reservoir 6 miles distant. A free loan and reference

library, founded in 1868, contains 42,000 volumes.

Waterbury was incorporated as a city in 1853.

WATERFORD, a maritime county of Ireland, in the

province of Munster, is bounded E. by Waterford Harbour,

separating it from Wexford, N. by Kilkenny and by
Tipperary, W. by Cork, and S. by the Atlantic. Its

greatest length from east to west is 52 miles, and its

greatest breadth from north to south is 28 miles. The
total area is 461,552 acres, or about 721 square miles.

The coast-line is in some parts bold and rocky, and is in

dented by numerous bays and inlets, the principal being
Waterford Harbour

;
Tramore Bay, with picturesque cliffs

and some extensive caves, and noted for its shipwrecks,
on account of the rocky character of its bed

; Dungarvan
Harbour, much frequented for refuge in stormy weather

;

and Youghal Harbour, partly separating county Waterford
from county Cork. The surface of the county is to a large
extent mountainous, especially towards the west and north

west, consisting chiefly of metamorphosed Lower Silurian

rocks, the valleys being occupied by Carboniferous Lime
stone. There is also evidence on an extensive scale of

former glacial action. The Knockmealdown Mountains,
which attain a height of 2609 feet, form the northern

boundary with Tipperary. A wide extent of country
between Clonmel and Dungarvan is occupied by the two

ranges of the Commeragh and Monavallagh Mountains,

reaching in Knockanarian a height of 2478 feet. To the

south of Dungarvan there is a lower but very rugged
range, called the Drum Hills. The south-eastern division

of the county is for the most part level, consisting chiefly
of clay slate interrupted by patches of primitive limestone,
and also by conglomerate and basalt, forming in some parts
of the coast lofty columnar cliffs. Coal and iron were

formerly wrought, but the only mineral product now of

importance is copper, the mines at Knockmahon ranking
next in Ireland to those at Berehaven. Lead mining, for

merly prosecuted with some success, has now practically
ceased. Lime is abundant, and coralline sea-sand is ob
tained. Slate is quarried in considerable quantities at

Lismore, and there are also quarries of valuable sandstone

and of marble. Ochres and clays for the manufacture of

earthenware are also obtained. Though Waterford has
benefited in its communications by the important rivers in

its vicinity, the only large river it can properly claim as

belonging to it is the Blackwater. This enters the county
to the east of Fermoy, and flows eastward along a trough
of Carboniferous Limestone to Cappoquin, where it turns

abruptly southwards, to fall into the sea at Youghal Har
bour. At its junction with the Bride below Cappoquin it

is navigable for vessels of 100 tons burden. Waterford
Harbour may be called the estuary of three important rivers,

the Suir, the Nore, and the Barrow, but neither of the last

two touches the county. The Suir reaches it at its union

with the Nier about 8 miles from Clonmel, and thence

forms its northern boundary with Tipperary and Kilkenny.
It is navigable for vessels of 800 tons burden to Waterford,
for barques and large lighters to Carrick-on-Suir, and for

boats of 50 tons to Clonmel.

Agriculture. The land is generally better adapted for pasturage
than for tillage, although there are considerable tracts of rich soil in
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the south-eastern districts. The total number of holdings in 1886
was 10,188, of which 26 were above 500 acres in extent, 1029 between
100 and 500 acres, 1660 between 50 and 100 acres, 2726 between 15

and 50 acres, 2530 between 1 and 15 acres, and 2217 did not exceed

1 acre. Out of a total of 456,198 acres only 83,968 acres, or 18 4

per cent., were under crops, 235,801 acres, or 517 per cent., were
tinder grass ;

330 acres fallow; 19, 31 7 acres, or 4
-

2 per cent., woods
and plantations; 22,791 acres, or 5 per cent., bog and marsh;
76,137 acres, or 167 per cent., barren mountain land

;
and 17,854, or

3 9 per cent., water, roads, fences, &c. Since 1859 the area under

crops has decreased nearly a third, the amount in that year being
116,940 acres. Corn crops occupied 59,848 acres in 1859 and only
35,461 in 18S6, the areas under wheat in these years being respec

tively 23,671 and 1326 acres, under oats 32,526 and 32,795 acres,

and under barley, bore, &c., 3651 and 1340 acres. The area under

green crops in 1859 was 38,213 acres, and in 1886 it was 24,436

acres, the areas under potatoes in these years being respectively

23,385 and 14,361 acres, under turnips &quot;10,886 and 6171 acres,
and under other green crops 4042 and 3904 acres. Horses between
1859 and 1886 diminished from 14,184 to 12,794, of which 9122
were two years old and upwards, but cattle increased from 84,440
to 102,878, of which 39,428 were milch cows, and sheep from 42,408
to 55,805, while pigs decreased from 55,701 to 44, 510. The number
of mules in 1886 was 942, of asses 4319, of goats 5510, and of poultry
258,058.

In 1876, according to the Return of Owners of Land, Waterford
was divided among 814 proprietors, possessing 454,937 acres at an
annual valuation of 276,642, or an average of about 12s. 2d. per
acre. The estimated extent of waste lands was 880 acres. Of the
owners 600 possessed one acre and upwards. The number of large
estates is exceptionally great. The following possessed upwards of

8000 acres: marquis of Waterford, 39,884; Lord Stuart de Decies,

30,823 ;
duke of Devonshire, 27,484 ;

R. A. Chearnley, 18,166 ;

Edmond DC La Poor, 13,448; John Palisser, 9825; Lord Ashtown,
9435; Sir J. H. Keane, Bart, 8909; and Sir R. J. Musgrave, Bart.,
8282.

Manufactures and Trade. The woollen manufacture, except for

private use, is now practically extinct, but the cotton manufacture
is still of some importance. There are also breweries, distilleries,
and a large number of flour-mills. Sea-fishing is prosecuted chiefly
at Dungarvan. There are valuable salmon fisheries on the Black-
water and the Suir.

Railways. From the city of Waterford the Waterford and Central

Ireland line goes northwards by Kilkenny, the Waterford and
Limerick by Carrick-on-Suir and Clonmel to Limerick, the Water-
ford and Tramore to Tramore, and the Waterford, Dungarvan,
and Lismore to Lismore, where it joins a branch of the Great
South-Western.

Administration and Population. From 119,457 in 1812 the

population increased by 1841 to 196,187, but by 1861 it diminished
to 134,252, by 1871 to 123,310, and by 1881 to 112,768 (males
54,618, females 58,150), or 8 5 per cent, less than in 1871. The
total number of emigrants from 1st May 1857 to 31st December
1878 was 67,080, and to 31st December 1885 it was 79,240. In
1880 the number reached 2675, and in 1885 it was 1333. The
county is divided into 8 baronies, with 82 parishes and 1557 town-
lands. The principal towns are Waterford (population 29,181),

Dungarvan (6306), Tramore (2036), Portlaw (1891), and Lismore

(1860). Before the Redistribution Act of 1885 the county returned
two members to parliament, the borough of Waterford two, and
Dungarvan one, Clonmel, which is partly in Waterford, also re

turning one. The county now returns two members, for the East
and West Divisions respectively, while the county of the city of
Waterford returns one member, and Dungarvan and Clonmel have
been disfranchised. It is in the Leinster circuit, and assizes are
held at Waterford, and quarter sessions at Lismore, Dungarvan,
and Waterford. It is in the Cork military district, and there is

a brigade depot at Clonmel, and barrack stations at Dungarvan
and Waterford. The Catholics formed 94 8 per cent, of the

population in 1871 and 95 in 1881, the Episcopalians in the
same years 41 per cent. The proportion of persons who could
read and write in 1871 was 357 per cent., and in 1881 it was
45 8; in 1881 10 6 per cent, could read but could not write, and
43 6 could neither read nor write, 14 3 per cent, being under
seven years of age.

History and Antiquities. In the 9th century the Danes landed
in the district, and afterwards made a permanent settlement there.
There are in the county a considerable number of barrows, duns,
cromlechs, and similar relics of the ancient inhabitants. At Ard-
more there is a round tower 97 feet in height, and near it a huge
rath and a large number of circular entrenchments. Waterford
was one of the twelve counties into which King John, in 1205,
divided that part of Ireland which he nominally annexed to the

English crown. On account of the convenience of the city as a

landing place, many subsequent expeditions passed through the

county directed against disaffected or rebellious tribes. In 1444
the greater part of it was granted to James, earl of Desmond, and

in 1447 it was bestowed on John Talbot, earl of Shrewsbury, who
was created carl of Waterford. The county suffered severely during
the Desmond rebellion, in the reign of Elizabeth, as well as in the

rebellion of 1641 and during the Cromwellian period. Among the

old castles special mention may be made of Lismore, originally
erected by John, afterwards king of England, in 1185, but now
in great part comparatively modern. The chief ecclesiastical re

mains are those of the chancel and nave of the cathedral of

Ardmore, where a monastery and oratory were founded by St

Declan in the 7th century. The see of Ardmore was abolished
in the 12th century.

WATERFORD, a city, county of a city, municipal and

parliamentary borough, and the chief town of the above

county, is finely situated on the south bank of the Suir

4 miles above its junction with the Barrow, at the head of

the tidal estuary called Waterford Harbour, and on several

railway lines, which afford it convenient communication

with all parts of Ireland. It is 32 miles west of Wexford,
76 north-east of Cork, and 97 south-south-west of Dublin.

The Suir is crossed by a wooden bridge of thirty-nine arches,

and 832 feet long, connecting Waterford with the suburb of

Ferrybank. The town is built chiefly along the banks of

the river, occupying for the most part low and level ground
except at its western extremity. The modern Protestant

cathedral of the Holy Trinity, generally called Christ

Church, a plain structure with a lofty spire, occupies the

site of the church built by the Danes in 1096. Near it are

the episcopal palace and deanery. There is a handsome
Catholic cathedral, erected at a cost of 20,000 ;

and the

training seminary for priests called St John s College
deserves notice. The principal secular buildings are the

town-hall, the county and city courts and prisons, the new

custom-house, erected in 1876, at a cost of 9000, the

barracks, and the union workhouse. At the extremity of

the quay is a large circular tower, called Reginald s Tower,

forming at one time a portion of the city walls, and occupy

ing the site of the tower built by Reginald the Dane in

1003. Near the summit one of the balls shot from the

cannon of Cromwell while besieging the city is still em
bedded in the wall. There are a number of hospitals and
similar benevolent institutions, including the leper house

founded in the reign of King John, now possessing an

income of 1000 a year, and made use of practically as

an infirmary. The town possesses breweries, salt-houses,

foundries, and flour-mills
;
and there is a large export

trade in cattle, sheep, and pigs, and in agricultural pro
duce. The population of the city (area 10,059 acres) in

1871 was 29,979, and in 1881 it was 29,181.
Waterford Harbour is a winding and well-sheltered bay, formed

by the estuary of the river Suir, and afterwards by the joint estuary
of the Nore and Barrow. Its length to the sea is about 15 miles.

Its entrance is about 2J miles wide, and is well lighted by a fixed

bright light on the ancient donjon of Hook Tower (139 feet in

height), by a red light on Dunmore pier, and by two leading lights
at Duncannon. The quay, at which vessels of 2000 tons burden
can discharge, was enlarged in 1705 by the removal of the city-

walls, and is about 1^ miles in length. At Ferrybank, on the

Kilkenny side of the river, thej-e is a shipbuilding yard with patent

slip and graving dock. By the Suir there is navigation for barges
to Clonmel, by the Barrow for sailing vessels to New Ross and
thence for barges to Athy, and by the Norc for barges to Inistiogue.
The total number of vessels connected with the port in 1885 was

33, of 5246 tons. The number of British and foreign vessels that

entered the port in the same year was 1784 of 530,092 tons, while

1255 of 412,326 tons cleared.

Anciently Waterford was called Cuan-na-yroitli, the haven of

the sun. By early writers it was named Mcnapia. &quot;It is supposed
to have existed in very early times, but first acquired importance
under the Danes, of whom it remained one of the principal strong
holds until its capture by Strongbow in 1171. On 18th October
1172 Henry II. lauded near Waterford, and he here received the

hostages of the people of Minister. It became a cathedral city in

1096. Prince John, afterwards king of England, who had been
declared lord of Ireland in 1177, landed at Waterford in 1185.

After ascending the English throne he in 1204 granted it a fair,

and in 1206 a charter of incorporation. He lauded at Waterford
in 1210, in order to establish within his nominal territories in Ireland
a more distinct form of government. The city received a new

XXIV. --
51
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charter from Henry III. in 1232. Richard II. landed at Waterford

in October 1394 and again in 1399. In 1447 it was granted by
Henry VI. to John Talbot, earl of Shrewsbury, who was created

earl of Waterford. In 1497 it successfully resisted an attempt of

Perkin Warbeck to capture it, in recognition of which it received

various privileges from Henry VII., who gave it the title of

urbs intacta. In 1603, after the accession of James I. to the

English crown, the city, along with Cork, took a prominent part in

opposition to the Government and to the Protestant religion, but
on the approach of Mountjoy it formally submitted. Prom this

time, however, the magistrates whom it elected refused to take the

oath of supremacy, and, as by its charter it possessed . the right to

refuse admission to the king s judges, and therefore to dispense
with the right of holding assizes, a rule was obtained in the Irish

chancery for the seizure of its charter, which was carried into

effect in 1618. In 1619 an attempt was made to induce Bristol

merchants to settle in the city and undertake its government, but
no one would respond to the invitation, and in 1626 the charter

was restored. The city was unsuccessfully attacked by Cromwell
in 1649, but surrendered to Ireton 10th August 1650. After the

battle of the Boyne James II. embarked at it for France (July

1690). Shortly afterwards it surrendered to William, who sailed

from it to England. It sent two members to parliament from
1374 to 1885, when the number was reduced to one.

WATER-GLASS. See SILICA, vol. xxii. pp. 53. 54.

WATER-HEN&quot;. See MOOR-HEN.

WATER-LILY, a somewhat vague terra, given to

almost any floating plant with conspicuous flowers, but

applying more especially to the species of Nympli&a and

Nupliar. These are aquatic plants with their thick fleshy
rootstocks or tubers embedded in the mud, and throwing

up to the surface circular shield-like leaves, and leafless

flower-stalks, each terminated by a single flower, often of

great beauty, and consisting of four or five sepals, and
numerous petals gradually passing into the very numerous

hypogynous or perigynous stamens without any definite

line of demarcation between them. The ovary consists

of numerous carpels united together and free, or more
or less embedded in the top of the flower-stalk. The ovary
has many cavities with a large number of ovules attached

to its walls, and is surmounted by a flat stigma of many
radiating rows as in a poppy. The fruit is baccate, and the

seeds are remarkable for having their embryo surrounded

by an endosperm as well as by a perisperm. The ana
tomical construction of these plants presents many pecu
liarities which have given rise to discussion as to the

allocation of the order among the dicotyledons or among
the monocotyledons, the general balance of opinion being in

favour of the former view. The leaf-stalks and flower-stalks

are traversed by longitudinal air-passages, whose disposition
varies in different species. The species of Nymplisea are

found in every quarter of the globe. Their flowers range
from white to rose-coloured, yellow, and blue. Some
expand in the evening only, others close soon after noon.

Nympli&a alba is common in some parts of Britain, as is

also the yellow Nupliar hiteum. The seeds and the

rhizomes contain an abundance of starch, which renders

them serviceable in some places for food.

Under the general head of water-lily are included the lotus of

Egypt, Nympli&a Lotus, and the sacred lotus of India and China,
Nelunibium speciosum, formerly a native of the Nile, as shown by
Egyptian sculptures and other evidence, but no longer found in

that river. The gigantic Victoria regia, a native of tropical South

America, also belongs to this group.

WATERLOO, a village of Belgium, in the province of

Brabant, 9J miles to the south-south-east of Brussels, was
the headquarters of the duke of Wellington from 17th to

19th June 1815, and has given its name throughout the

English-speaking world to the famous battle fought in its

neighbourhood on June 18, 1815. See NAPOLEON, vol.

xvii. pp. 224-25.

WATERLOO, a city and the county seat of Black

Hawk county, Iowa, United States, is situated in a rich

farming and stock-raising country, on both sides of the

Cedar river, which here furnishes a valuable water power.

The population in 1885 was 6479, of whom 1048 were

foreign-born.

WATERLOO-WITH-SEAFORTH, a watering-place of

Lancashire, England, on the Irish Sea, at the mouth of the

Mersey, nearly opposite New Brighton in Cheshire, and on

the Liverpool, Crosby, and Southport Railway, 4 miles

north by west of Liverpool. On account of its facilities for

bathing, firm sands, pleasant scenery, and nearness to

Liverpool, of which indeed it may now be considered a

suburb, it is much frequented during the summer months.

It is well and regularly built, and possesses the usual

characteristics of a rising watering-place. The population
of the urban sanitary district (area 740 acres) was 9118
in 1881.

WATERPROOF. See INDIA-RUBBER, vol. xii. p. 842.

WATERSPOUT. See METEOROLOGY, vol. xvi. p. 130.

WATER-SUPPLY. An ample supply of pure water is

of the utmost importance for the healthiness of towns.

When, the population of a district is scattered it is possible
to supply individual wants by means of streams, springs,
or shallow wells

;
but when a number of people are con

gregated within the limited area of a town the natural

supply of water in this area is liable to be insufficient,

and is also in danger of being contaminated by sewage
and house refuse. Accordingly, works for the collection,

storage, purification, and distribution of water are indis

pensable necessities in towns, for the preservation of

health and the promotion of cleanliness. The remains of

aqueducts near Rome and at other places (see AQUEDUCT)
show that important works for providing water were

undertaken many centuries ago ;
and water for irrigation

and other purposes has for ages been stored, in the rainy

season, in tanks by the natives of India. Artificial pro
visions for the supply of water were, however, entirely

neglected in Europe during the Middle Ages, and the

colossal works of earlier times were allowed to fall into

decay; and most of the present systems of water-supply
are of comparatively modern date.

ORIGIN OP SUPPLY.

Rainfall. All supplies of fresh water come primarily
from the clouds, though portions may eventually be drawn
from the bowels of the earth. Water when distilled is

obtained in its purest form
;
and the heat of the sun

is continually drawing up large quantities of moisture from

sea and land, forming clouds which return it as rain to

the earth. Some of the rain is quickly evaporated from

the surface of the earth, and returned to the clouds
;
some

sinks into the ground to feed springs and underground
stores of water

;
and some passes into streams and rivers,

whence it flows into the sea, from which the greater

portion of the rain is derived. The available water-supply
of any district, accordingly, principally depends on the

rainfall of the locality and the extent of the gathering

ground. The rainfall varies greatly in different places,

and at different periods of the year (see METEOROLOGY);
and, in England alone, the average annual rainfall at the

Stye, the wettest part of the lake district in Cumberland,
is about eight times the rainfall at Hunstanton, the driest

locality in Norfolk. The rainfall, moreover, varies from

year to year; and the driest years must be taken into con

sideration in estimating the available water-supply.

Evaporation. The proportion of the rainfall which is

actually serviceable for water-supply depends greatly

upon the season of the year in which the rain falls
;

for

evaporation is very active in the hot season, whereas in

the cold season its influence is slight. Accordingly, for

hydrological purposes, the year may be divided into two

seasons in the latitudes of the British Isles, the warm

season, extending from the beginning of May to the
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end of October, and the cold season, embracing the other

half of the year. Comparatively little effect is produced

by variations in the ampunt of rain in the warm season,

except in extreme cases, owing to the large proportion
drawn off by evaporation, whereas the rainfall during
the cold season is of the utmost importance for replenish

ing the sources of supply which have been drained during
the summer. The period of the year, therefore, in which

the rain falls is of more consequence than the total

amount in the year ;
and a drought is much more likely

to result from a dry winter than from a dry summer.

Any deficiency in the supply is generally felt towards the

close of the warm season, when the reserves of water,
furnished by the rains of the preceding cold season, have

been reduced to their lowest level by the demands of the

summer.
Other circumstances also modify the influence of evapor

ation. Rain descending in a heavy continuous fall, by
sinking into the ground or escaping into the water

courses, is less exposed to diminution by evaporation than

several separate showers of rain, equivalent in total

volume, but spread over a longer period. Forests and

vegetation shelter the ground from the influence of

evaporation ;
and thereby, in spite of abstracting some

of the moisture for their own requirements, they augment
the proportion of available rainfall. The nature and

slope of the surface stratum, moreover, notably affect the

loss from evaporation. Rain falling on an impermeable
stratum is almost wholly evaporated in hot weather, when
the surface is flat

;
but it flows off from a steep slope

before evaporation can produce its full effect. Rain

readily sinks into a porous stratum; and when a depth of

three or four feet below the surface is reached it is to a

great extent withdrawn from the influence of evaporation.
Percolation. The percolation of rain through porous

strata is the origin of springs and subterranean reservoirs

of water, from whence so many supplies are derived.

Sand, gravel, chalk, and sandstone are very absorbent

strata
;
whilst the oolites and other limestones are per

meable to a smaller extent. The excess of rainfall over

evaporation sinks into the ground till it reaches the level

of saturation of the stratum by previous rainfalls, and
adds to the underground supply. The water thus intro

duced is prevented from sinking lower down into the

earth by encountering an underlying impermeable stratum;
and it is hindered in flowing away to the lowest point of

the outcrop of the permeable stratum by friction, which
causes the surface of saturation to slope towards its

outlet, the inclination varying with the head of water

and the resistance offered to its flow. The amount of

percolation depends upon the rainfall, the porosity of

the stratum, and the extent of its exposed surface
;
and it

varies inversely as the evaporation, being greatest in

winter and during heavy long-continued rainfalls, and
least in the summer and with short showers of rain.

Watercourses. On impermeable strata, the whole of

the rain not removed by evaporation finds its way into

the watercourses. The streams, however, draining these

strata have a very variable discharge, as they are rapidly
swollen after a heavy fall of rain, and soon subside (see
RIVER ENGINEERING), whilst in fine summer weather

they are liable to be dried up. Accordingly, torrential

streams, in their natural condition, are not suitable for

water-supply, as they tend to fail when they are most
wanted, and owing to their rapid flow they carry along
a large quantity of matter in suspension. The flow of

streams draining permeable strata is more regular, both
on account of the smaller fall generally of the river-bed,
and also owing to the rainfall being delayed by percolation
in its passage to the river. Some of the rain sinking into

a permeable stratum tends to find an outlet outside the

valley in which it falls, but most of it reappears again in

the form of springs which feed the river gradually at a

lower part of its course
;
and the loss which may occur is

more than compensated for by the greater regularity of

flow. In olden times, towns, villages, and monasteries were
established on the banks of these streams, owing to the

ready, ample, and never-failing water-supply thus ensured.

SOURCES OF SUPPLY.

Tanks. The simplest method of procuring pure water
is to collect the rain as it falls from the clouds

;
and this

method is a necessity where, as in tropical countries, there

is an excessive rainfall during one period of the year,
followed by a long drought, unless the rain sinks into a

permeable stratum whence it can subsequently be drawn.
These open tanks, however, excavated in the ground,
have to be numerous, and often large in extent, to collect

sufficient rain to supply the wants of the surrounding
population for several months

;
and the water in them is

subject to loss from evaporation during the dry season.

The collection of rain-water is also advantageous in the

rural districts of temperate regions, especially for large
institutions and isolated mansions and farms, where, by a

simple arrangement of gutters and pipes, a large pro

portion of the rain falling on the sloping roofs can be

stored in underground tanks. In large towns, the rain

water is liable to contamination by smoke, dust, and other

impurities, and is only serviceable for gardens and water-

closets, or where softness is of more consequence than

purity.

Springs. A very valuable source of water-supply is

provided by springs. These springs appear at the lowest

point S of the outcrop of a permeable stratum, where it

rests upon an impermeable stratum (fig. 1) ;
and they

constitute the outflow of the rain which has percolated
c

Fig. 1.

through that stratum. A spring depends for its supply

upon the extent of the underground reservoir furnished

by the permeable stratum
;
and its discharge is regulated

by its level in relation to the line of saturation of the

stratum and the resistance offered to its flow. The

gathering ground of a spring consists of the portions AB,
DS of the permeable stratum drained by it which are

actually exposed at the surface, provided the surface slope
is not very steep, and also of any impermeable surface

strata BCD sloping from a higher level towards the

permeable outcrop. The position of the spring is deter

mined by the dip AS of the underlying impermeable
stratum and the line of least resistance to the under

ground flow. When the permeable stratum covers the

surface, and is of small extent, as when it forms a thin

cap to a hill, an outflow only occurs after a fall of rain.

Where a permeable stratum, with a limited gathering

ground, has a sufficient depression at some point to cause

the line of saturation to sink occasionally below the level

of the outcrop, the outflowing spring is intermittent
;
and

the time of the appearance of such springs (or bournes, as

they are termed) can be accurately predicted by observing
the rise of the water in the neighbouring wells sunk into

these permeable strata. A spring is generally clear, and

free from organic impurities, as particles in suspension are

removed by the natural filtration, and organic matters are
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oxidized and eliminated in the passage of the water

through the ground. The water, however, collects any
soluble gases and salts which exist in the strata through
which it flows

;
and most springs contain some inorganic

compounds in solution, depending upon the nature of the

strata and the distance traversed. Occasionally springs
are so strongly impregnated with certain substances as to

receive specific names, such as sulphuretted, chalybeate,
and saline springs ;

but in such cases they are of more
value for medicinal purposes than as sources of water-

supply. The abundant springs derived from the chalk,

though containing considerable quantities of carbonate of

lime, are quite suitable for domestic purposes. Springs
from large underground supplies possess the advantage of

a fairly constant temperature, as their sources are pro
tected from atmospheric changes ;

but underground waters

are subject to the rise of temperature, experienced in

descending below the surface of the earth, of 1 F.
5
on the

average, for each 52 feet of depth.
Small springs frequently supply little hamlets

;
and a

shallow tank, formed at the spring, into which the water

trickles, serves as a reservoir, which is gradually filled, and
from which water is readily drawn. Large springs may
afford adequate supplies for towns

;
but before relying

upon such a source it is essential to gauge their discharge
at the close of the autumn, in a dry year, so as to ascertain

their sufficiency under unfavourable conditions. When
springs have been selected, it only remains for the engineer
to design suitable conduits for conveying the water to the

place to be supplied. The fine chalk-water springs of

Amwell and Chadwell, in Hertfordshire, have been thus

utilized by the New River Company for supplying London,

by means of a conduit 40 miles long, completed in 1613
;

and the springs issuing from the Malvern Hills furnish

Malvern with a plentiful supply of the purest water.

Springs were naturally much prized in ancient times,
when the simplest means of procuring water had to be

resorted to
;
and ignorance of their real origin led to their

being the subject of mythological legends. They were
used for the supply of public fountains by the Greeks and
Romans (see FOUNTAIN), and provided water for some of

the Roman aqueducts.
Streams and Rivers. In olden times, the only other

obvious sources of water-supply, besides rain and springs,
were the watercourses which carried off the surplus rain

fall. Streams and rivers afford the most ample supply,
but they become turbid in flood-time

;
and when they

have a rapid fall, and drain an impermeable basin, they
fail in times of drought. These objections have, however,
been overcome by settling-tanks, filter-beds, and storage-

reservoirs, so that now the principal supplies are drawn
from these sources. The increase, indeed, of population,
and especially the introduction of the system of discharg

ing the sewage of towns into the adjacent streams, have

polluted many rivers. Fortunately, in process of time,
some of the organic impurities are removed by aquatic
animals and plants, and some become oxidized and thus

rendered innocuous (see WATER), so that, after a sufficient

length of unpolluted flow, the river again becomes suit

able for supply. The enactments against river-pollution
have attacked this evil at its source

;
but some rivers,

passing through large manufacturing centres, are hope
lessly contaminated with refuse products. The best

sources of water are found in streams draining uncultivated

mountainous districts, where a plentiful rainfall on steep

impervious strata affords a very pure though somewhat
intermittent supply. The freedom from habitations, the

rapid flow of rain off the surface, the absence of organic

impurities and of soluble salts, prevent any chance of

contamination beyond occasional discoloration by peat.

Distance, however, from hilly regions and a considerable

population render it frequently necessary to resort to

larger rivers, which, passing towns and villages in their

course, become more or less contaminated, and, being fed

by springs from permeable strata, contain the salts dis

solved by those springs. London, for instance, draws its

principal supplies from the Thames and the Lea
; and,

though microscopical investigations and the reports of the

water-examiners are not always reassuring about the

qualities of the water thus supplied and the recuperative

powers of nature, waters containing some organic matters

and certain kinds of micro-organisms do not appear to be

injurious, as is evidenced by the general absence of specific

diseases in the inhabitants supplied from these sources.

Wells. There are two distinct kinds of wells, namely,
shallow wells, sunk into a superficial permeable stratum

;

and deep wells, sunk through an impermeable stratum

into an underlying permeable stratum. Both kinds of

wells tap the underground waters which are the sources of

springs, and furnish artificial outlets for waters which

would either find a natural outlet in springs at the

outcrop, or which, owing to a depression of the strata,

may not possess a natural outlet at a low enough level

ever to drain the lower part of the underground reservoir.

Shallow wells, sunk in the ordinary manner, have long
been used for collecting moderate supplies of water,
where a permeable stratum, such as the Bagshot sands, or

the gravel covering parts of the London basin, overlies a

watertight stratum such as the London Clay, especially
where a slight depression in the impervious stratum

towards the centre, or a considerable expanse of the

surface stratum, prevents a ready outflow from the per
meable beds. Many parts of London were supplied for a

long time in this manner
;

for the rain percolating the

bed of gravel flowed into the wells sunk in it, from

whence the water could be drawn up. Indeed, as pointed
out by Professor Prestwich, the growth of London was

restricted, till the regular establishment of waterworks, to

those districts possessing a gravel subsoil, in which water

could be readily procured, as no such facilities existed

where the clay rose to the surface. The sites also of

many of the older towns and villages were doubtless

determined by similar considerations. Shallow wells are

still very useful in supplying scattered populations, but

they are exposed to the worst forms of contamination

when the houses are near together. Any surface impurities
are washed in with the rain

; frequently cesspools are

given an outlet into the permeable stratum from which

the water-supply is derived
;
and pumping in the well, to

increase the supply, creates a flow from the contaminated

areas to the well. Such utter neglect of sanitary pre
cautions has led to serious outbreaks of illness

;
and the

sparkling water from some of the old wells in the City of

London has proved very deleterious, from the infiltration

into them of the decaying matter from graveyards and
elsewhere. Shallow wells, in fact, must be resorted to

with great caution, and only when an absence of habita

tions, or a thorough inspection of the district drained

by the well, affords assurance of freedom from organic

pollution.

Deep wells, passing generally through impervious beds

into a permeable water-bearing stratum to a depth at

which an adequate supply of water is obtained, are mostly
free from organic impurities, partly owing to the protection
of the superincumbent impervious stratum, and partly to

the filtration any impurities must undergo before reaching
the well. The wells are usually formed by sinking a shaft

lined with brick for the upper portion, and then carrying
down a boring below to the requisite depth. The level of

the water in the well depends upon the water-level in the
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stratum : and generally the water has to be raised by

pumping to the surface. Occasionally, owing to a de

pression of the strata, the top of the well is below the

level of the lowest part of the outcrop of the permeable
stratum into which the well is sunk, and the water rises

in the well directly this stratum is reached, and flows over

if the hydrostatic pressure is sufficient to overcome the

friction. These latter wells, known as Artesian wells,

have been already described (see ARTESIAN WELLS) ;
and

the methods of boring other deep wells are precisely
similar. The most favourable strata for deep wells in

England are the Chalk, Oolites, New Red Sandstone, and.

Lower Greensand. The yield of these wells depends upon
the extent of the portion of the underground reservoir

which they can drain
;
and the reservoir depends for its

supply, as in the case of springs, on the extent of the

stratum exposed at the surface, the drainage it may
receive from adjoining impermeable strata, and the

amount of rainfall over these areas. As these points can

only be roughly estimated, it is impossible to judge of

the yield beforehand
;
and much depends on the fissures

the well may happen to pierce, as the main flow in

many rocks takes place along their fissures. It is dis

advantageous to sink a well where the superincumbent
impervious stratum is very thick, not merely because of

the depth that has to be sunk before reaching water, but
also on account of the slow rate of the underground flow

at a long distance from the outcrop, and owing to the com

pression of the porous stratum by the mass above it. For

instance, the deep well on Southampton Common, sunk

through 465 feet of impervious beds, has only yielded a

small supply of water, though carried 852 feet into the

chalk. A well may also prove a failure owing to a fault

or an impervious barrier interrupting the underground
flow, if it is sunk on the side of the fault or barrier away
from which the dip of the stratum inclines. Thus a well

sunk at A (fig. 2) will receive the water flowing along

the permeable stratum
;

whilst an adjacent deeper Hlf
well at B will yield no

water, on account of the interruption of the flow. As
there is a limit to the underground waters, only a limited

number of wells can be advantageously sunk within a

certain area
;
and a multiplication of wells, such as has

occurred in the London basin, permanently lowers the

water-level of the underground reservoir, and involves

an increased lift in pumping to maintain the supply.
Wells drawing their supplies from the same sources as

springs reduce the yield of the springs issuing from the

strata which they pierce ;
and when these springs feed

rivers the volume of these rivers is thereby somewhat
diminished. Wells, however, sunk into strata draining to

the sea-coast merely intercept water which otherwise
would be absolutely lost. A useful well for small sup
plies is a tube well, which consists of a series of strong
wrought-iron pipes, between 1 and 2 inches in diameter,
the bottom length being terminated in a point, and per
forated with little holes for a short distance up. The
point is driven into the ground by a falling weight, as in

pile-driving ; and, as the tube descends, fresh lengths of

pipe are screwed on the top. When the perforated pipe
reaches a water-bearing stratum, the water enters through
the holes and is raised by a pump (compare descriptions
and diagrams of tube-wells under PETROLEUM, vol. xviii.

pp. 716-718).

EXTENSION OP SUPPLY.

A supply obtained from wells may be increased by
reaching the water flowing through undrained fissures or

lying in untouched cavities, either by sinking fresh wells,
or by driving headings from the bottom of existing wells

in various directions, both of which courses were adopted
for extending the Brighton water-supply. Continued

pumping sometimes improves the supply when the stratum

is well saturated and the drain is not sufficient to lower

the water-level permanently. This result is due to the

steepening of the gradient of flow towards the well by the

depression of the water-level in the well, which increases

the velocity of flow, whereby the channels of access are

cleared out and enlarged, so that the water flows more

readily and quickly into the well than at the commence
ment.

The supply from springs and streams can only be

increased by storing up the excess of supply in the wet

season, to make up for the deficiency in the dry season.

This can be accomplished by means of storage reservoirs,

which sometimes are found suitably provided by nature in

the form of lakes, or may be constructed in mountain

valleys by means of dams.

RESERVOIRS.

Lakes as Reservoirs. A lake is a natural reservoir of

water, caused by the influx of a stream into a depression
of an impermeable stratum, which is barred to a certain

height by a ridge across its outlet, over which the

water has to rise before it can flow away (see LAKE).
The water of lakes is generally of exceptional purity,

owing to its being usually supplied by the drainage
from the impervious uncultivated ground of uninhabited

mountainous districts, and its general freedom from pollu

tion, and on account of the lake serving as a deep subsiding
reservoir for any matters in suspension contained in the

inflowing streams, of which the Lake of Geneva in relation

to the turbid upper Rhone is a notable instance. Glasgow
is supplied with excellent water from Loch Katrine (see

AQUEDUCT, vol. ii. p. 224) ;
it was at one time proposed

to supply Edinburgh from St Mary s Loch, and London
from Bala Lake

;
and works for the conveyance of water

from Thirlmere, in Cumberland, to Manchester are in

progress. To increase the storage capacity of a lake

intended to serve as a reservoir, and avoid injury to vested

interests, the ordinary water-level of the lake has to be

raised by heightening the barrier at its outlet. By this

means the lake is not unduly lowered by the drain upon
it during the dry season, and compensation water is pro
vided to supply the water-rights along the stream below.

The extent to which the water-level of the lake has to be

raised depends upon the area of the lake, the influx into

it, and the supply drawn off
;
thus Loch Katrine, with an

area of 3000 acres, needed only a rise of 4 feet in order

that, with a maximum lowering of 7 feet, it might

provide a storage of 5687 million gallons for a supply
of fifty million gallons per day ;

whereas the water-level

of Thirlmere, with an existing area of only 350 acres,

requires raising 50 feet to furnish a storage of 8100

million gallons for a similar daily supply. The amount

of water that can be collected depends on the catchment

area, and the rainfall of the driest years, less the loss

from evaporation ;
and the supply which can be relied

upon from any definite gathering ground is given by the
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formula Q = 62.15 A (i R -

E), where Q is the daily

supply in gallons, A is the catchment area in acres, R is the

average annual rainfall and E the loss from evaporation,
both in inches. 1 The storage capacity must be regulated

by the number of consecutive days, in time of drought,
that the supply might have to be drawn from the reservoir

without its receiving any accession of water. This period
has been variously estimated at from 70 to 300 days
according to the locality ; for, owing to the smaller fluctua

tions in the rainfall and in the periods of drought in very
rainy districts, and the less amount of evaporation, a
much smaller storage suffices for very wet districts than for

very dry ones.

Storage Reservoirs. Where no natural lake is available

for a reservoir, an artificial lake may be formed by con

structing a dam across a narrow gorge of a mountainous

valley, thereby impounding, in the winter, the stream

draining the valley, and storing up a supply for the

following summer. To prevent an escape of the water
thus impounded, the reservoir must be formed on an

impervious stratum, and all cracks and fissures closed, or

the bed and banks must be rendered watertight by a
surface layer of impervious material. Occasionally the

configuration of the ground and the amount of storage re

quired render it neces

sary to form a series of

impounding reservoirs

at different levels along
a valley, thereby in

creasing the number,
but keeping down the

height of the dams.

For instance, in supplying Manchester from the Long-
dendale valley, six large reservoirs, having a total area

of 497 acres, and a capacity of 4160 million gallons, were

formed in steps by dams from 70 to 100 feet high (see

AQUEDUCT, vol. ii. p. 224).

RESERVOIR DAMS.

The capacity of a reservoir depends upon the form and
levels of the valley in which it is situated, and the height
of the dam retaining it. As, however, the extent of the

water surface is considerably increased by raising the

water-level, an additional height of dam adds largely to

the capacity of a reservoir. Thus Thirlmere, with an

existing maximum depth of 108 feet, will have its area

increased from 350 to 800 acres by raising the barrier

at its outlet 50 feet. Accordingly, dams of considerable

height are sometimes erected : as, for instance,the Entwistle

embankment of the Bolton waterworks, retaining a

reservoir 120 feet deep, the Villar dam, for the supply of

Madrid, founded 158^ feet below the water-level of its

reservoir
(fig. 7), and the Furens dam, near St Etienne,

with a height of 164 feet at the water-level (fig. 5) ;

whilst the Gileppe dam, near Verviers, was made 147f
feet high (fig. 6) in preference to four dams of 95 feet.

A reservoir dam is constructed either with earthwork in

an embankment sloped on each side, and with a water

tight puddle or concrete trench along the centre, or of

masonry. Earthwork embankments have, till within the

last three or four years, been exclusively adopted in Great

Britain
;
whilst masonry dams have been long ago con

structed in Spain, and more recently introduced into

France.

Earthen Embankments. In moist climates, and for

moderate heights, embankments of earth are adopted with

advantage for reservoir dams, more especially when ample
materials can be readily obtained, either by excavations

in the reservoir, thus enlarging its capacity, or elsewhere

1
Theory and Practice of Hydro-Mechanics, lust. C. E., p. 44.

near at hand, and where a rock foundation is not easily
attainable. All loose material must be removed from the
site of the dam

;
and the puddle trench in the centre must

be carried down to a solid impervious bed (fig. 3). The
embankment must be brought up in thin layers carefully

so

Scale to Figs.3 & 4.
100 FEET,

FIG. 3. Nethcrtrees Reservoir Embankment, Paisley.

punned or rolled, the most retentive materials being

placed near the middle, and the looser materials towards
the outside. The inner slope, facing the reservoir, is

usually made 3 to 1, and pitched on the surface to protect
it from the wash of the waves. The outer slope is formed
to the angle of stability of the material employed, generally
2 to 1

;
and occasionally berms are introduced, diminish

ing the liability to slips (fig. 4). The best puddled clay
is used for the central trench

;
but the remainder of the

embankment should not be composed exclusively of clay,

^f^^P|^^^^^f^^W^|iF
FIG. 4. Gladhouse Reservoir Embankment, Edinburgh.

as stiff clay under the influence of the weather, especially

on the exposed outer slope, tends to slip. An earthen

dam possesses ample stability if it is perfectly solid
;
but

it may fail from the infiltration of water through it, owing
to faulty construction, or from settlement, leading to its

overtopping by the water in the reservoir.

Masonry Dams. In hot dry countries, an earthen

embankment is liable to crack and become somewhat dis

integrated ;
and high embankments, owing to their flat

side slopes, require a very large amount of material.

Accordingly, in Spain, masonry dams have been adopted;
and they are preferable to earthen dams when the height
exceeds about 80 feet, and where a rock foundation can

be secured. The Spanish masonry dam of Puentes (Lorca),
164 feet high, was indeed built upon piles; but it was

eventually undermined, and settled
;
and the outburst of

the water from the reservoir on its failure in 1802

caused the loss of 608 lives. Besides a solid rock founda

tion, the conditions of stability of a masonry dam are that

the maximum pressure shall not exceed the limit that the

masonry can sustain without injury, and that the lines of

resultant pressures, with the reservoir empty and full,

shall not anywhere pass outside the middle third of the

section of the dam, so as to prevent the possibility of

tension at the faces. With the reservoir empty, the pres
sures on the dam are merely those due to its weight ;

and

the line of resultant pressures is the locus of the points of

intersection of the verticals from the centres of gravities

of the several portions of the dam above a series of

horizontal lines, with the base lines of those portions (figs.

5 and 8). With the reservoir full, the water exerts a

horizontal thrust against the inner face of the dam, equal
to the weight of a column of water having the depth of

the water resting against the dam, and acting at the centre

of pressure, which is at two-thirds of the depth down from

the water-level. The line of resultant pressures, in this

case, is the locus of the points obtained by the intersection

of the resultant lines of the pressures of the masonry and
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the water on the portions of dam, at different distances

from the top, with the horizontal base lines of these

portions (figs. 5 and 8). The direction and amount of

the resultant are readily obtained graphically by the

parallelogram of forces, the point of application being at

the intersection of the vertical from the centre of gravity
with the horizontal line one-third up from the base

; for,

by drawing the horizontal and vertical lines proportionate
in length to the water-pressure and weight of the dam

respectively, the diagonal represents the resultant of these

forces both in magnitude and direction. When the inner

face of the dam is battered, the weight of water resting
on this face must be added to the weight of the dam
when the reservoir is full. The resultant pressures neces

sarily increase with the depth ;
and the maximum pres

sure is at or near the base of the inner face when the

reservoir is empty, and of the outer face when the reservoir

is full. The top has only to be made wide enough to

resist the shock of the waves and floating ice in the

reservoir
;
but the base, having to bear the weight of the

dam together with the water-pressure, requires widening
out adequately for the safe limit of pressure on the

masonry not to be exceeded
; and, as the water-pressure

with the full reservoir deflects the resultant towards the

outer face, this face is given a considerable batter (fig. 5).
All dams have to be raised high enough not to be over

topped by the highest waves in a storm, depending on the

size and exposure of the reservoir.

Sections of three of the largest masonry dams erected within the
last twenty-five years, namely, Furens, Gileppe, and Villar (figs.

5, 6, and 7), as well as the Vyrnwy rubble concrete dam, now in

course of construction (fig. 8), drawn to the same scale, illustrate

the forms adopted for these dams. The Furens and Villar dams
follow closely the theoretical requirements ;

whilst the Gileppe and

Vyrnwy dams, with their excess of thickness, impose an un
necessary weight on the base, and absorb extra material, without

any adequate compensating advantage. Provision, however, was
made in the section of the Gileppe dam to admit of its being raised

at some future time, and for a roadway along the top, which in

some measure accounts for its excess of width
;
and the Gileppe

and Vyrnwy dams are the first examples of such structures in

Belgium and Great Britain.

The Furens dam (fig. 5), constructed in 1859-66, across the
Gouifre d Enfer, for forming a reservoir with a capacity of 56^
million cubic feet, has a maximum height of 183 feet, and a length
along the top of 337 feet; and the maximum pressure on the

masonry is 61 tons per square foot

on the inner face, a few feet above
the base, with the reservoir empty;
whereas, with the reservoir full,

the maximum pressure on the outer

face is under 6 tons. No allowance
was made for the arched form of

the dam, in plan, towards the re

servoir, which reduces the pressure,
due to the head of water, at the
lower part where the valley is very
contracted, and would have admit

ted of the omis
sion of the pro
jecting outer

portion for the

bottom 60 feet.

A very low
limit of pres
sure, in addi
tion to the ex
cess of strength

100

Scale to Figs. 5. 6, 7, and 8. -f-
1000

so n tn

FIG. 5. Furens Reservoir Dam, near St Etienne.

just referred to, was adopted, owing to the unprecedented height
and type of the Furens dam. By raising, however, the limit to
6-6 tons per square foot, it was possible to reduce the section of
the Ban dam, 138 feet in height at the water-line, making it 110-1

2t wide at the base, as compared with 116J feet for the Furenscam at the same depth; whilst with the same limit applied to a
dam of the full height of the Furens dam, the reduction in width

at the base would be from 161 feet to 154 feet. 1 Any further

raising of the limit of pressure, which might be safely effected,
would be of little advantage for dams down to a depth of about
100 feet, as the reduction in width is restricted by the condition
of the middle third

; but beyond that depth the width is regulated
by the pressure.
The Gileppe dam (fig. 6), built in 1869-75, having a maximum

height of 154 feet, and a length along the top of 771 feet, retains a
reservoir with a capacity of 423f million cubic feet. The average

pressure on the base
is 8 &quot;2 tons per square
foot

; so that, even

W/m allowing for the

Wm m^ specific gravity of
the masonry being
about one-seventh

greater at Gileppe
than at Furens, the
maximum pressure
on the Gileppe dam

FIG. 6. Gileppe Reservoir Dam, near Verviers.

is considerably greater than on the Fnrens dam, in spite of its

greater base and the smaller head of water (compare figs. 5 and 6),

owing to the excess of material employed in its construction.

The Villar dam (fig. 7), built across the river Lozoya in 1870-78,
convex towards the reservoir as at Furens and Gileppe, has a

maximum height of 168| feet, and a

length along the top of 546 feet
;
and

it forms a reservoir having a capacity
of 70 1 million cubic feet. It differs

-t- W//////ML
very iittle in heis]it and typ6 from

Hf^ the Furens dam
;
but the form given

to the batter of the outer face is cal

culated to render the pressures more
uniform towards the base.

The Vyrnwy dam (fig. 8), now (1888)
in course of construction, across the

Vyrnwy in Montgo
meryshire, for form

ing a reservoir, 1100
acres in area, to

supply 40 million

gallons per day to

Liverpool, is to sus

tain a maximum
head of water of

only 70J feet; but,
as it has to be car

ried down about 60
feet below the sur

face, in the centre of the valley, to reach solid rock, its maximum
height is about 140 feet, and its length along the top is 1350

feet. The maximum pressure on the inner face with the reservoir

empty has been estimated at 8 7 tons

per square foot, and with the reservoir

full at 67 tons on the outer face.

These pressures are considerably in ex

cess of the maxima pressures on the

Furens dam, though the head of water
to be supported is much less, and the

width at the base is greater in propor
tion to the depth. The

pressures at the base in

the Vyrnwy and Gileppe
dams show that a super
abundant mass of material

:

:

ik in a masonry dam, whilst

%i involving a larger outlay,
&quot;vS&in\A, ,,-. /

^ isi.s. .

FIG. ~.\ illur Reservoir Dam, near Madrid.

imposes a greater pres-
sure upon the masonry,
whereas the stability is

ample in the Furcng type
.

124.

FIG. 8. Vyrnwy Reservoir Dam.

and the oozing of water through the dam should be provided against
by the quality of the materials and workmanship, rather than by
an extra thickness of masonry.

1 Annales des Ponts ct Chausstes, 4th ser., vol. xii. pi. 127.
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Accessory Works, Sometimes a smalldam is placed across

the upper end of a reservoir, so as to form a small settling

reservoir, in which the inflowing stream can deposit any
sediment before passing into the main reservoir.

A waste weir is provided at a suitable place in the dam
with its sill slightly lower than the highest proposed
water-level in the reservoir, so that the surplus water,
when this level is reached, may flow over into the lye-
wash. The length of the weir should be made sufficient

for the discharge over it to pass off the inflow during a

flood, so as to ensure the dam against being overtopped

by a rise of water in the reservoir, which would be fatal

to an earthen dam. To provide for a large discharge
without a great length of weir, the sill of the weir may be

placed somewhat lower, and planks placed temporarily
across it to retain the water at its highest level on the

approach of the summer.
The water is drawn off from the reservoir, as required

for supply, through an outlet culvert passing from a low
level in the reservoir into a conduit in the valley below.

This culvert was formerly frequently placed through the

lowest part of the dam, being readily formed during the

construction of the dam, and giving command of all the

water in the reservoir. Accidents, however, have often

been traced to the unequal settlement of the earthen

embankment near the culvert, or to infiltration of water

into the embankment, either by escaping from the culvert

fractured by settlement, or by finding a passage along the

outside line of the culvert or pipes. Thus the bursting of

the Dale Dike embankment, 95 feet high, near Sheffield,

in 1864, on the occasion of the first filling of the reservoir

behind it, having a capacity of 114 million cubic feet,

which entailed the loss of 238 lives, was attributed to the

unequal settlement and consequent cracking of the puddle
wall over the trench in the rock in which the outlet pipes
were laid, aggravated in this instance by the defectiveness

of the material in the main bank, the rough manner in

which the bank was raised, and the rapid filling of the

reservoir. The percolation of the water under pressure

along the line of outlet pipes was the cause of the gradual
failure of the embankment, 41 feet high, across the Lynde
Brook, Worcester, Mass., which burst in 1876 and set free

a reservoir with a capacity of 110 million cubic feet.

No possible considerations can justify the burying of

outlet pipes at the base of a high embankment, with the

valves regulating the discharge at the outer extremity,

whereby the water-pressure always acts along the whole

length of the pipes, and their inspection is impracticable.
In some cases a valve-tower is erected in the centre of the

embankment, by which means the water can be shut off

from a portion of the pipes. If, however, the outlet pipes
are carried under the embankment, they should be laid in

the solid ground, and should be commanded along their

entire length by a valve-tower placed at the inner toe of

the embankment (fig. 4). Nevertheless, it is far safer to

carry the outlet pipes in a tunnel constructed through the

side of the valley, beyond one end of the embankment.
In the case of masonry dams, the outlet is generally con

structed in the solid rock distinct from the dam
;
but at

Villar the outlet culvert has been carried through the

centre of the dam (fig. 7).

CONVEYANCE OF SUPPLY.

A reservoir in a mountain valley is at a sufficient

elevation for the water to flow by gravitation to the

locality to be supplied ;
and it is only necessary to form a

conduit by canals, tunnels, aqueducts, and pipes, of

adequate size in relation to the gradient, to convey the

daily supply required (see HYDROMECHANICS). In olden

times hills were contoured, and valleys were crossed by

colossal aqueducts, at great expense, to obtain a regular

inclination, which was reduced by the circuitous route that

had to be taken (see AQUEDUCT). Now, however, hills

are pierced by tunnels; and, by the employment of cast-

iron, deep wide valleys can be crossed by inverted siphons

following the depressions of the land, so that a much

straighter course is attainable, affording better gradients,
and therefore enabling smaller conduits to be adopted,
which is of great importance when long distances have to

be traversed. Thus the waters of Thirlmere, after being

discharged through a tunnel formed under the Kirkstone
Pass at the south end of the lake, instead of at the

natural outlet to the north, will be conveyed to Manchester

by a conduit 96 miles long, with a total fall of 178 feet.

Portions of the route are in tunnels, 7 feet square, the

longest tunnel being a little over 3 miles long ;
and there

are several inverted siphons, to be formed of five cast-iron

pipes, each 3J feet in diameter, the longest siphon being

3J miles, and that under the river Lune having to bear a

water-pressure of 416 feet. The water from the Vyrnwy
reservoir will be conveyed to Liverpool in a conduit 67
miles long, of which 4 miles will be in tunnel, and will

furnish a supply of 40 million gallons per day. A large

supply of water from the river Verdon for the district

round Aix, serving for irrigation and manufactures, as

well as for domestic purposes, is conveyed across the

valley of St Paul in an inverted siphon formed of two

wrought-iron tubes, each 5| feet in diameter.

The water obtained from rivers in low districts, and
from wells, has to be raised by pumping to the height

necessary to obtain a proper pressure for supply ;
and the

pumps have to be in duplicate, to prevent a failure in the

supply in the event of a break-down. Thus the water-

supply of London has to be raised by pumping to fill the

service reservoirs.

PURIFICATION.

The water obtained for supply is frequently not

sufficiently pure to be at once distributed for domestic

purposes. The impurities to which water is liable are of

three kinds, namely, particles of matter in suspension,

inorganic substances in solution, and organic matters in

solution or of extreme minuteness. Suspended matters

are readily removed by subsidence if the particles are

heavy, and by filtration if the particles are flocculent or

light. Some inorganic compounds are readily removed,
whilst others cannot be dealt with in a practical manner.
The removal of organic impurities is of the most im

portance, and the most difficult, which has led to the

great care exercised in selecting unpolluted supply.

Settling-Reservoirs. Allusion has already been made
to subsiding reservoirs formed at the head of large storage
reservoirs

;
the object of these, however, is rather to pre

vent the accumulation of silt and sand in the principal
reservoir than for the purpose of purification, but the

principle is the same. Supplies from large reservoirs are

generally free from matters in suspension, except some
times during heavy floods, owing to the subsidence in the

reservoir itself
;
but river supplies have often to be led

into settling-reservoirs, where the water, whilst at rest,

can deposit its heavier particles before passing on to the

filter-beds for the removal of the lighter portions.
Filter-Beds. Over the bottom of brick tanks layers of

clean material are spread, decreasing in coarseness from

small rubble to sharp sand, with a total average thickness

of about 4 feet. The actual filtration is effected by
the upper layer of sand

;
and the lower layers allow the

passage of the water unaccompanied by the sand. The

efficiency of the filtration depends upon the slowness of

the passage of the water, which should not exceed a flow
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of from 2 1 to 3 gallons per square foot of area per hour.

The filter must periodically be cleaned by scraping off the

top surface of the sand, which becomes choked with the

matter removed from the- water
;
and after a time a fresh

layer of sand has to be provided. Filtration, though in

itself a purely mechanical operation, has been found to

reduce the organic impurities in the water, which must be

due either to their oxidation from exposure in thin layers

to the air in the process of filtering or to the actual

removal of very minute organisms floating in the water,

or probably to both causes combined.

Filters of spongy iron mixed with gravel were set up at

the Antwerp waterworks in 1881, and arrested a quantity
of matter which had passed through an upper layer of

sand, and proved very efficient agents for purification.

Their large cost, however, their becoming rapidly clogged
and caked on the top, necessitating the removal of the

upper layer of sand to break up the hard top iron crust,

and the rather frequent renewal of the iron required, as

compared with sand, were a bar to the extension of the

system, which had become inadequate for its work.

Eventually, it was found that the purification could be

effected more economically and rapidly, and quite as

effectually, by scattering cast-iron borings in the water as

it flowed through horizontal revolving cylinders, furnished

with projecting plates fastened at intervals round the

inside, which, in revolving, scooped up the iron at the

bottom, which had fallen through the water, and dis

charged it on reaching the top. The iron is first converted

into ferrous oxide, FeO, which dissolves, at least partly,

as bicarbonate, and then by further oxidation into ferric

oxide, Fe
2O3 ,

which readily precipitates, and is easily

removed by filtration through sand, a small portion only
of the oxide remaining in solution. Iron appears to

purify water from organic matter, partly by its fatal

influence on the growth and even life of micro-organisms,
and partly by dragging down the floating organisms in

the process of precipitation.

Softening Water. Many waters drawn from springs,

wells, and rivers fed by springs contain inorganic salts in

solution, and, though innocuous and pleasant for drinking,
are not good for general domestic and manufacturing

purposes, owing to their curdling soap and encrusting

kettles, boilers, and pipes. This quality, known as

hardness, is mainly due to salts of lime, which are found

in large quantities in waters drawn from the chalk. Most

of the lime in solution is in the form of bicarbonate,

CaO.2CO.,, having been produced from the very slightly

soluble carbonate of lime, CaO.CCX, of which chalk and

other limestones are mainly composed, by combination

with free carbonic acid, CO2
. It is only therefore neces

sary to remove half of the carbonic acid from the bicar

bonate to reconvert it into the insoluble carbonate. This

can be done either by boiling, which drives off the excess

of carbonic acid, depositing the carbonate of lime which

forms the troublesome incrustation in pipes and boilers

where chalk water is used, or by adding caustic lime,

CaO, to the water, which, combining with the excess of

carbonic acid, reduces the bicarbonate, forming carbonate

of lime, which is precipitated. This reaction is indicated

by the formula CaO + CaO.2C02
= 2CaO.CO2,

and is the

basis of Dr Clark s process for softening water. To
indicate the degree of hardness of various waters, Dr
Clark s scale of 1 degree of hardness for each grain of

chalk in 1 gallon of water is employed. Some waters

have 22, or even more degrees of hardness; and all

waters are termed hard which contain more than 5; but

by the softening process waters of 22 of hardness can

be reduced to about 5. The remaining or permanent
hardness consists of sulphate of lime and other soluble

salts. The conversion of the bicarbonate in the process
of softening is rapid ;

but the difficulty of dealing with

the fine precipitate, which requires time to settle, has

hindered the general adoption of the process, though it

has been applied successfully at various works deriving
their supply from chalk wells. The precipitation of the

carbonate of lime in the softening process has been
observed to remove to a great extent the micro-organisms
in the water, confirming the view expressed above, that

precipitation sweeps down with it the minute germs, as in

this case the chemical action could not influence them.
The waters obtained from mountainous districts are very
soft, and therefore very valuable for manufacturing
districts

;
but they have more action upon lead, and are

more liable to absorb organic impurities than water

highly charged with inorganic salts.

STORAGE.

Quantity of Daily Supply. The water-supply required
is estimated in gallons per head of population, with

additions in manufacturing districts for trade purposes.
The consumption varies greatly in different towns, ranging
from about 12 to 50 gallons per head per day ;

and it

depends more upon the fittings and other sources of waste

than upon the habits of the population, though the con

sumption per head is greater in the wealthier quarters.
An ample supply, for domestic and general requirements,
is from 20 to 25 gallons per head daily. The actual rate

of consumption varies with the time of day, and also with

the period of the year, being greatest between 7 and
10 A.M., and in June, July, and August, and least from
9 P.M. to 5 A.M., and in January, February, and March.

Where the quality of the supply drawn from different

sources varies, as in London (the water from the deep
wells in the chalk being far superior to that derived from

the Lea), and where filtration has to be largely adopted,
it is unfortunate that the best supply cannot be devoted

to drinking and cooking, and the inferior in quality and
unfiltered waters used for cleaning, for gardens, stables,

water-closets, flushing sewers, watering the streets, and

extinguishing fires. Besides, however, the cost of a

duplicate system of mains and pipes, with the addition, in

London, of difficulties between independent companies, the

carelessness of persons in drawing from the two supplies
has been considered a bar to this separation. It is possible,

however, that, when the population becomes still more

dense, and pure water more difficult to obtain, these objec
tions may be overruled, and the purest supply devoted to

special uses.

Service-Reservoir. To provide a sufficient reserve for

sudden demands, such as for a fire, and to ensure an

adequate supply to every house, a service-reservoir has to

be constructed, into which the water from the source of

supply is led. The reservoir consists generally of a brick

or concrete tank, rendered inside with cement, sunk in

the ground, and roofed over with brick arches resting on

the side walls and intermediate pillars, over which a

covering of earth is spread. By this means light and
heat are excluded, which, together \vith a depth of at

least 15 feet of water, prevents the growth of minute

aquatic plants, of which the germs are found -in some well

waters, particularly from the New Red Sandstone, and

maintains the water at a tolerably even temperature. The
reservoir should have a capacity of not less than twenty-
four hours supply, and should be at a sufficient elevation

to command the whole of the district it serves, and if pos
sible afford a good pressure on the fire-hydrants. Where
a town stands at very different levels, separate reservoirs

at different elevations for supplying the high-level and

low-level districts are advisable, to equalize the pressure.
XXIV. --52
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DISTRIBUTION.

The water is led from the service-reservoir through cast-

iron mains to the branch mains, from which the service

pipes convey it to the several houses. Lead is generally

preferred for house connexions, owing to the facility with

which it can be adapted to structural requirements. The

only objection to it is that it is attacked by some very
soft waters, oxide of lead being formed, which is partially

soluble and very injurious to health. With free carbonic

acid, however, the pipe becomes coated with carbonate of

lead, which is insoluble in water and protects the pipe
from further action. Peat also in water protects the lead

pipes, by depositing a surface film. In the case of hard

waters, the lead soon becomes coated with sulphate of

lime. Accordingly, it is only under exceptional conditions

that the employment of lead for pipes is deleterious
;
but

it should be prohibited for the lining of cisterns where

the water may be stored for long periods.
Domestic niters are very valuable for local well and

spring supplies, and afford an additional safeguard against
accidental impurities in public supplies (see FILTER).

Intermittent and Constant Siqiply. Formerly the com
mon form of supply was on the intermittent system. On
this plan, each house is provided with a cistern, into which

water from the main is admitted for a short period, once

or twice a day, by means of a valve on each service main,
which is opened and closed by the turncock for each

separate district. When the cistern is filled, the inlet

pipe is closed by the rising of the floating ball shutting
the ball tap. The supply is, accordingly, limited to the

contents of the cistern, except during the short period the

water is turned on
;
and the cistern is proportioned to the

accommodation of the house. The water in these open
cisterns is liable to contamination from impurities of

various kinds settling in them and not being cleaned out
;

and it is often exposed to heat, a smoky atmosphere, and

dust, and sometimes to sewage gas. Moreover, in the

event of a fire, the turncock has to be summoned before

a supply of water can be obtained. Accordingly, the

adoption of the constant system has been urged, and in

many places carried out. The advantages of drawing a

fresh supply always direct from the main, and of having
an ample supply constantly at hand to meet any emergency
are unquestionable; but the constant supply of water

-necessitates the strengthening and very careful inspection
of the pipes, joints, and fittings, to prevent fracture and
avoid leakage under a continual and increased pressure,
and is liable to lead to a careless waste of water if

unchecked by a meter. Before substituting a constant

for an intermittent supply, it is essential to overhaul

thoroughly the pipes and joints, and to substitute screw-

down taps, which close gradually, for the leaky suddenly-

closing plug-taps, which throw a sudden pressure on the

pipes. Waste in water-closets can be stopped by the

insertion of a waste preventer, which only allows a definite

quantity of- water to pass each time the plug is raised (see

SEWERAGE). The detection of accidental waste from

leakages has been much facilitated by the introduction of

a waste-water meter, which records graphically, on a

revolving cylinder, the amount of water which is passing
the place where the meter is fixed. By fixing the meter
on one of the district mains at night, when most of the

recorded flow is running to waste, and shutting off suc

cessively the service pipes through which water is heard
to be flowing, the change in the diagram of flow at each

closing of a service pipe localizes the position and extent

of each source of waste, showing at what places leaks must
be occurring, and which are the worst, needing attention

first. This method of inspection was first adopted at

Liverpool in 1873; and, besides effecting a considerable

economy, it enabled the constant service to be restored,
which the previous waste had rendered impracticable.

Water-Meters. There are two classes of water-meters,
the positive and the inferential. The positive meter,

such as Kennedy s and Frost s piston meters, measures

the actual quantity of water passed through it, as recorded

by the strokes of a piston working in the cylinder, which
is successively filled from the top and bottom, and affords

a measure of the water introduced
;
whilst the inferential

meter, such as that of Siemens, measures only the revolu

tions of a turbine actuated by the flow of the passing water,
of which the quantity is deduced from the velocity. The posi
tive meter is more accurate, and measures very small flows

;

whereas the turbine meter may sometimes not be turned

by very small flows which are gradually increased. Measure
ment by meter would seem naturally to follow the adoption
of the constant service for domestic supply, as well as for

manufactories. Its general adoption has, however, been
hindered by the fear that a charge by quantity, instead of

by rental, might press unduly upon the poorer classes,

and induce them to stint themselves of a proper supply,
and also the difficulty of obtaining a very cheap and at

the same time a perfectly trustworthy meter of adequate

durability. To avoid the possibility of checking a suffi

cient use of water in the poorer tenements, it has been

proposed to allow a definite supply at the ordinary rate,

and only to charge by meter for any excess over this

amount. (L. F. V.-H.)

WATERTON, CHARLES (1782-1865), naturalist and

traveller, descended from a very ancient English family,
was born at Walton Hall, near Pontefract, Yorkshire, in

1782. After being educated at the Roman Catholic college

of Stonyhurst, and travelling a short time on the

Continent, he went to Demerara to manage some estates

belonging to his family. He continued in this occupa
tion for about eight years, when he began those wander

ings upon the results of which his fame as a naturalist

principally rests. In his first journey, which began in

1812, and the principal object of which was to collect

the poison known as curari, he travelled through British

Guiana by the Demerara and Essequibo rivers to the

frontiers of Brazilian Guiana, making many natural history
collections and observations by the way. After spending
some time in England he returned to South America
in 1816, going by Pernambuco and Cayenne to British

Guiana, where again he devoted his time to the most

varied observations in natural history. For the third

time, in 1820, he sailed from England for Demerara,
and again he spent his time in similar pursuits. Another

sojourn in England of about three years was followed

by a visit to the United States in 1824; and, having
touched at several of the West India islands, he again
went on to Demerara, returning to England at the end of

the year. In 1828 he published the results of his four

journeys, under the title of Wanderings in South America,

consisting largely of a collection of observations on the

appearance, character, and habits of many of the animals

to be found in British Guiana. Waterton was a keen and
accurate observer, and his descriptions are of a graphic
and humorous character, rarely to be found in works on

natural history. He married in 1829, and from that time

lived mostly at Walton Hall, devoting himself to the

improvement of his estate, to country pursuits, and to

natural history observations. Waterton also published
three series of essays on various subjects connected

with natural history. He died May 27, 1865, from the

result of an accident.

WATERTOWN, a city of the United States, the county
seat of Jefferson county, New York, is situated upon both
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sides of Black River, 7 miles above its mouth, and is 140
j

miles north-west of Albany. It is laid out rather irregu

larly, with GO miles of streets, is supplied with water by
pumping, water-power being used, and is well sewered.

The population in 1880 was 10,697, including 2444 of

foreign birth. The river at this point is 60 yards wide.

It falls 112 feet in two miles, and flows through the city

in a succession of rapids, furnishing a magnificent water-

power to the numerous paper, woollen, and cotton mills

and machine shops which line its banks.

The first settlement was made in 1800, and the town had a rapid

growth, from the start. The city was chartered in 1869.

WATERTOWN, a city in Jefferson and Dodge counties,

&quot;Wisconsin, United States, is situated upon both sides of

Rock river, in a rich farming region. Its population in

1880 was 7883, 3072 of them of foreign birth. The river

furnishes a valuable water-power for extensive manufac
tures. Watertown contains the North-Western University,
a Lutheran institution, and a Roman Catholic seminary.
About two-thirds of the present population are Germans
or their direct descendants.

WATERWORKS. See WATER-SUPPLY.

WATFORD, an ancient market town of Herts, is situated

on a ridge of gravel overlooking the river Colne, on the

Grand Junction Canal and on the London and North-

Western Railway, branches of which here diverge to St

Albans and to Rickmansworth, 8 miles south-west of St

Albans and 17f north-west of London by rail, the distance

by road from Charing Cross being 15 miles. It consists

chiefly of one spacious street, about li- mile in length,

running north-westwards from the river. A bridge con

nects it with Bushey on the south side of the river, a suburb

chiefly of villas. The church, dedicated to St Mary, with

embattled tower, and spire 100 feet high, was restored in

1871 at a cost of 11,000. The other principal public

buildings are the masonic hall (1873), the public library
and school of art, a building of brick in the Gothic style,

erected in 1873-74 at the cost of 3400, the county court

and sessions-house, the agricultural hall, and the literary
institute. Among the benevolent institutions are the

London Orphan Asylum, founded in 1813, rebuilt in 1870
in the Elizabethan style, and having accommodation for

600 children
;
the almshouses of the Salters Company,

London, and the almshouses erected in 1876 by the countess

of Essex for superannuated servants. There is a cemetery
of 14 acres laid out in 1858. For the water-supply of the

town a reservoir capable of containing one million gallons
has lately been constructed. The town possesses corn-mills,

breweries, malt-kilns, and an iron foundry. Thepopulation
of the urban sanitary district (area 530 acres) in 1871
was 7461, and in 1881 it was 10,073. In 1882 the area

of the urban sanitary district was extended to 871 acres;
the population of that area in 1881 was 12,162.
Watford is not mentioned in Domesday, being then included in

the manor of Cashio, belonging to the abbey of St Albans. The
town received the grant of a market from Henry I. When the

abbey of St Albans was dissolved in 1549, Watford fell to the
crown. In 1609 it came into the possession of Thomas Marbury,
and it has belonged to the earls of Essex since 1767.

WATSON, RICHARD (1737-1816), bishop of Llandaff,
was born in August 1737 at Heversham, in Westmorland,
and was the son of the master of the grammar school of

that place. He was entirely educated by his father, Avho

sent him in 1754 to Trinity College, Cambridge, with &quot;a

considerable stock of classical learning, a spirit of per
severing industry, and an obstinate provincial accent.&quot;

He was elected a fellow of Trinity in 1760, and about the
same time had the offer of the post of chaplain to the

factory at Bencoolen. &quot;You are too
good,&quot; said the

master of Trinity,
&quot;

to die of drinking punch in the torrid

zone,&quot; and Watson, instead of becoming, as he had flattered

himself, a great Orientalist, remained at home to be

elected professor of chemistry, a science of which he did

not at the time possess the simplest rudiments. &quot; I buried

myself,&quot;
he says,

&quot;

in my laboratory, and in fourteen

months read a course of chemical lectures to a very full

audience.&quot; Not the least of his services was to procure
an endowment for the chair, which served as a precedent
in similar instances.

In 1771 he became a candidate for the regius pro

fessorship of divinity, and at the age of thirty-four gained
what he calls

&quot; the first place for honour in the university,&quot;
&quot;

and,&quot;
he adds,

&quot; exclusive of the mastership of Trinity

College, I have made it the first for profit. I found it not

worth 330 a year ;
it is now (1814) worth 1000 at

the least.&quot; He did not entirely renounce the study of

chemistry : in 1768 he had published Institutiones Metal

lurgies, intended to give a scientific form to chemistry by
digesting facts established by experiment into a connected

series of propositions. In 1781 he followed this up with

a volume of Chemical Essays, which Davy told De Quincey
remained as late as 1813, after all recent discoveries,

unsurpassed as a manual of introductory discipline. But
on the day on which he composed his preface he burned

all his chemical manuscripts, and never returned to the

subject. His course as professor of divinity was no less

decisive. &quot;I reduced the study of divinity into as

narrow a compass as I could, for I determined to study

nothing but my Bible.&quot; He produced several anonymous
pamphlets on the liberal side in the subscription con

troversy and other topics of the day, and some sermons,
one of which was thought likely to have involved him in

a prosecution, but which, Dunning said, contained
&quot;just

such treason as ought to be preached once a month at St

James s.&quot; It is said to have prevented his obtaining
the provostship of Trinity College, Dublin. In 1776 he

answered Gibbon s chapters on Christianity, and had the

honour of being one of the only two opponents whom
Gibbon treated with respect. In 1781 he was prostrated
with a malignant fever, from the effects of which he never

wholly recovered, and which served as an excuse for that

neglect of many duties which remains the chief stain upon
his character. He had always opposed the American War,
and when the accession of Lord Shelburne to power in

1782 afforded the then unfrequent opportunity of advanc

ing a Liberal in politics and religion to a bishopric, Watson
was made bishop of Llandaff, being permitted to retain

his other preferments on account of the poverty of the see.

Shelburne, he says, expected great service from him as a

pamphleteer, but Watson proved from the ministerial

point of view a most impracticable prelate. He imme

diately brought forward a scheme for improving the con

dition of the poorer clergy by equalizing the incomes of

the bishops, the reception of which at the time may be

imagined, though it was substantially the same as that

carried into effect by Lord Melbourne s Government fifty

years later. Watson now found that he possessed no

influence with the minister, and that he had destroyed his

chance of the great object of his ambition, promotion to a

better diocese. Neglecting both his see and his professor

ship, to which latter he appointed a deputy described as

highly incompetent, he withdrew to Calgarth Park, in his

native county, where he occupied himself largely in form

ing plantations and the improvement of agriculture. He
nevertheless frequently came forward as a preacher and a

speaker in the House of Lords, but his only very con

spicuous appearance before the public was his warm

support of the prince of Wales s unqualified claim to the

regency on the insanity of the king in 1788, which com

pleted his disgrace at court. In 1796 he published his

Apology for the Bible, in answer to Thomas Paine, at
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present the best known of his numerous writings. It was

most effective in its clay ;
in ours Christianity would

hardly be attacked or defended by the arms employed by
either disputant. Undismayed by the displeasure of the

court, or perhaps hoping to overcome it, Watson continued

to exert his pen with vigour, and in general to good
purpose, denouncing the slave trade, advocating the union

witli Ireland, and offering financial suggestions to Pitt,

who seems to have frequently consulted him. In 1798
his Address to the People of Great Britain, enforcing
resistance to French arms and French principles, ran

through fourteen editions, but estranged him from many
old friends, who accused him, probably with injustice, of

aiming to make his peace with the Government. In 1807
the advent of a Whig ministry almost brought the coveted

preferment within reach. Had Dr Markham died a few
months sooner Watson would have been archbishop of

York. Such a disappointment might palliate the querulous
strain of his conversation and published references to

himself, though it could not render it dignified or decorous.

De Quincey, however, who knew the bishop personally in

his latter years, while severely criticizing his complaints,
allows that his temper had not been soured by disappoint
ment. &quot; His lordship was a joyous, jovial, and cordial

host.&quot; He died on July 2, 1816, having occupied his

latter years in the composition and revision of an autobio

graphy, which, with all its egotism and partiality, is a

valuable work, and the chief authority for his life.

As an advocate of liberal principles in church and state, Watson
stands almost alone among the prelates of his day ;

and it cannot be
said that his longing for preferment, violent and unbecoming as

it was, seduced him into mean actions or unworthy compliances.
His character is high enough to make it cause for regret that it

should stand no higher, as it easily might if he had possessed a

nicer sense of dignity and had not measured success so exclu

sively by the attainment of wealth and station. Hard-headed and

pushing, he yet had an intellectual conscience
;
the two main ele

ments of his character stood in each other s way : he failed as a

courtier, and did not leave a wholly unblemished reputation as

a patriot. As a bishop he neither was nor endeavoured to be

anything ;
as an ecclesiastical statesman it was his misfortune to

have been born fifty years too soon. His massive but unoriginal
intellect is justly characterized by De Quincey as &quot;robust and

commonplace.&quot; (R. G.)

WATT, JAMES (1736-1819), the inventor of the

modern condensing steam-engine, was born at Greenock
on the 19th of January 1736. His father was a small

merchant there, who lost his trade and fortune by unsuc
cessful speculation, and James was early thrown on his

own resources. Having a taste for mechanics he made
his way to London, at the age of nineteen, to learn the

business of a philosophical-instrument maker, and became

apprenticed to one Morgan, in whose service he remained
for twelve months. From a child he had been extremely
delicate, and the hard work and frugal living of his London

pupilage taxed his strength so severely that he was forced

at the end of a year to seek rest at home, not, however,
until he had gained a fair knowledge of the trade and
become handy in the use of tools. Before going to London
he had made acquaintance with some of the professors in

Glasgow college, and on his return to Scotland in 1756 he

sought them out and obtained work in repairing astrono

mical instruments. JHe next tried to establish himself as

an instrument maker in Glasgow, but the city guilds
would not recognize a craftsman who had not served

the full term of common apprenticeship, and Watt was
forbidden to open shop in the burgh. The college, how
ever, took him under its protection, and in 1757 he was
established in its precincts with the title of mathematical-

instrument maker to the university.
Before many months Black, the discoverer of latent

heat, then lecturer on chemistry, and Ilobison, then a

student, afterwards professor of natural philosophy, became

his intimate friends, and with them he often discussed the

possibility of improving the steam-engine, of which at that

time Newcomen s was the most advanced type. The

engine was then applied only to pumping water, chiefly
in the drainage of mines

;
and it was so clumsy and

wasteful of fuel as to be but little used. Some early

experiments of Watt in 1761 or 1762 led to no positive

result, but in 1764 his attention was seriously drawn to

the matter by having a model of Newcomen s engine, which
formed part of the college collection of scientific apparatus,

given him to repair. Having put the model in order, he

was at once struck with its enormous consumption of

steam, and set himself to examine the cause of this and to

find a remedy.
In Newcomen s engine the cylinder stood vertically

under one end of the main lever or &quot; beam &quot; and was open
at the top. Steam, at a pressure scarcely greater than

that of the atmosphere, was admitted to the under side
;

this allowed the piston to be pulled up by a counterpoise
at the other end of the beam. Communication with the

boiler was then shut off, and the steam in the cylinder
was condensed by injecting a jet of cold water from a

cistern above. The pressure of the air on the top of the

piston then drove it down, raising the counterpoise and

doing work. The injection water and condensed steam
which had gathered in the cylinder were drained out by a

pipe leading down into a well.

Watt at once noticed that the alternate heating and

cooling of the cylinder in Newcomen s engine made it

work with tedious slowness and excessive consumption of

steam. When steam was admitted at the beginning of

each stroke, it found the metal of the cylinder and piston
chilled by contact with the condensed steam and cold

injection water of the previous stroke, and it was not

until much steam had been condensed in heating the

chilled surfaces that the cylinder was able to fill and the

piston to rise. His first attempt at a remedy was to use

for the material of the cylinder a substance that would
take in and give out heat slowly. Wood was tried, but it

made matters only a little better, and did not promise to

be durable. Watt observed that the evil was intensified

whenever, for the sake of making a good vacuum under

the piston, a specially large quantity of injection water

was supplied.
He then entered on a scientific examination of the pro

perties of steam, studying by experiment the relation of its

density and pressure to the temperature, and concluded

that two conditions were essential to the economic use of

steam in a condensing steam-engine. One was that the

temperature of the condensed steam should be as low as

possible, 100 F. or lower, otherwise the vacuum would
not be good ;

the other was, to quote his own words,
&quot; that the cylinder should be always as hot as the steam

which entered it.&quot; In Newcomen s engine these two con

ditions were incompatible, and it was not for some months
that Watt saw a means of reconciling them. Early in

1765, while walking on a Sunday afternoon in Glasgow
Green, the idea flashed upon him that, if the steam were

condensed in a vessel distinct from the cylinder, it would
be practicable to make the temperature of condensation

low, and still keep the cylinder hot. Let this separate
vessel be kept cold, either by injecting cold water or by
letting it stream over the outside, and let a vacuum be

maintained in the vessel. Then, whenever communication

was made between it and the cylinder, steam would pass
over from the cylinder and be condensed

;
the pressure in

the cylinder would be as low as the pressure in the con

denser, but the temperature of the metal of the cylinder
would remain high, since no injection water need touch it.

Without delay Watt put this idea to the test, and found
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that the separate condenser did act as he had anticipated.

To maintain the vacuum in it he added another new

organ, namely, the air-pump, the function of which is to

remove the condensed steam and water of injection along
with any air that gathers in the condenser.

To further his object of keeping the cylinder as hot as

the steam that entered it, Watt supplemented his great
invention of the separate condenser by several less notable

but still important improvements. In Newcomen s engine
a layer of water over the piston had been used to keep it

steam-tight; Watt substituted a tighter packing lubricated

by oil. In Newcomen s engine the upper end of the

cylinder was open to the air
;
Watt covered it in, leading

the piston rod through a steam-tight stuffing-box in the

cover, and allowed steam instead of air to press on the top
of the piston. In Newcomen s engine the cylinder had no

clothing to reduce loss of heat by radiation and conduction

from its outer surface
;
Watt not only cased it in non-con

ducting material, such as wood, but introduced a steam-

jacket, or layer of steam, between the cylinder proper and

an outer shell. All these features were specified in his

first patent, in words which have been quoted in the article

SiEAir-ExGiNE, vol. xxii. p. 475 (q.v.).

This patent was not obtained till January 1769, nearly
four years after the inventions it covers had been made.

In the interval Watt had been striving to demonstrate the

merits of his engine by trial on a large scale. His earliest

experiments left him in debt, and, finding that his own
means were quite insufficient to allow him to continue

them, he agreed that Dr Roebuck, founder of the Carron

iron-works, should take two-thirds of the profits of the

invention in consideration of his bearing the cost. An
engine was then erected at Kinneil, near Linlithgow, where

Iloebuck lived, and this gave Watt the opportunity of

facing many difficulties in details of construction. But
the experiments made slow progress, for Roebuck s affairs

became embarrassed, and Watt s attention was engaged
by other work. He had taken to surveying, and was fast

gaining reputation as a civil engineer. In 1767 he was

employed to make a survey for a Forth and Clyde canal,

a scheme which failed to secure parliamentary sanction.

This was followed during the next six years by surveys
for a canal at Monkland, for another through the valley
of Strathmore from Perth to Forfar, and for others along
the lines afterwards followed by the Crinan and Caledonian

Canals. He prepared plans for the harbours of Ayr, Port-

Glasgow, and Greenock, for deepening the Clyde, and for

building a bridge over it at Hamilton. In the course of

this work he invented a simple micrometer for measuring
distances, consisting of a pair of horizontal hairs placed in

the focus of a telescope, through which sights were taken

to a fixed and movable target on a rod held upright at

the place whose distance from the observer was to be

determined. The micrometer was varied in a number of

ways ;
and another fruit of his ingenuity about the same

time was a machine to facilitate drawing in perspective.
Meanwhile the engine had not been wholly neglected.

Watt had secured his patent; the Kinneil trials had given
him a store of valuable experience ;

Roebuck had failed,

but another partner was ready to take his place. In 1768
Watt had made the acquaintance, through his friend Dr
Small, of Matthew Boulton, a man of energy and capital,
who owned the Soho engineering works at Birmingham.
Boulton agreed to buy Roebuck s share in the invention,
and to join Watt in applying to parliament for an Act to

prolong the term of the patent. The application was
successful. In 1775 an Act was passed continuing the

patent for twenty-five years. By this time the inventor
had abandoned his civil engineering work and had settled

in Birmingham, where the manufacture of steam-engines

was begun by the firm of Boulton and Watt. The

partnership was a singularly happy one. Boulton had the

good sense to leave the work of inventing to Watt, in

whose genius he had the fullest faith
;
on the other hand,

his substantial means, his enterprise, resolution, and
business capacity, supplied what was wanting to bring the

invention to commercial success.

During the next ten years we find Watt assiduously en

gaged in developing and introducing the engine. Its first

and for a time its only application was in pumping ;
it was

at once put to this use in the mines of Cornwall, where
Watt was now frequently engaged in superintending the

erection of engines. Further inventions were required to

fit it for other uses, and these followed in quick succession.

Watt s second steam-engine patent is dated 1781. It de

scribes five different methods of converting the reciprocat

ing motion of the piston into motion of rotation, so as to

adapt the engine for driving ordinary machinery. The

simplest way of doing this, and the means now universally

followed, is by a crank and fly-wheel ;
this had occurred to

Watt but had meanwhile been patented by another, and
hence he devised the &quot; sun and planet wheels &quot; and other

equivalent contrivances. A third patent, in 1782, con

tained two new inventions of the first importance. Up to

this time the engine had been single-acting ;
Watt now

made it double-acting ;
that is to say, both ends of the

cylinder, instead of only one, were alternately put in com-

.munication with the boiler and the condenser. Up to this

time also the steam had been admitted from the boiler

throughout the whole stroke of the piston ;
Watt now intro

duced the system of expansive working, in which the ad

mission valve is closed after a portion only of the stroke is

performed, and the steam enclosed in the cylinder is then

allowed to expand during the remainder of the stroke,

doing additional work upon the piston without making
any further demand upon the boiler until the next stroke

requires a fresh admission of steam. He calculated that,

as the piston advanced after admission had ceased, the

pressure of the steam in the cylinder would fall in the

same proportion as its volume increased, a law which,

although not strictly true, does accord very closely with the

actual behaviour of steam expanding in the cylinder of an

engine. Recognizing that this would cause a gradual
reduction of the force with which the piston pulled or

pushed against the beam, Watt devised a number of con

trivances for equalizing the effort throughout the stroke.

He found, however, that the inertia of the pump-rods in

his mine engines, and the fly-wheel in his rotative engines,
served to compensate for the inequality of thrust sufficiently

to make these contrivances unnecessary. His fourth patent,
taken out in 1784, describes the well-known &quot;parallel

motion,&quot; an arrangement of links by which the top of the

piston-rod is connected to the beam so that it may either

pull or push, and is at the same time guided to move in a

sensibly straight line. &quot;I have started a new hare,&quot; he

writes to Boulton in June of that year ;

&quot; I have got a

glimpse of a method of causing a piston-rod to move up
and down perpendicularly by only fixing it to a piece of

iron upon the beam, without chains or perpendicular guides
or untowardly frictions, arch-heads, or other pieces of

clumsiness. I think it a very probable thing to succeed,

and one of the most ingenious simple pieces of mechanism
I have contrived.&quot;

Still a later invention was the throttle-valve and centrifugal

governor, by which the speed of rotative engines was automatically
controlled. One more item in the list of Watt s contributions to

the development of the steam-engine is too important to be passed
without mention : the indicator, which draws a diagram of the

relation of the steam s pressure to its volume as the stroke proceeds,
was first used by Boulton and Watt to measure the work done by
their engines, and so to give a basis on which the charges levied
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from their customers were adjusted. It would be difficult to ex

aggerate the part which this simple little instrument has played in

the evolution of the steam-engine. The eminently philosophic
notion of an indicator diagram is fundamental in the theory of

thermodynamics ;
the instrument itself is to the steam-engineer

what the stethoscope is to the physician, and more, for with it he
not only diagnoses the ailments of a faulty machine, whether in

one or another of its organs, but gauges its power in health.

The commercial success of the engine was not long in being
established. By 1783 all but one of the Newcomen pumping-
engines in Cornwall had been displaced by Watt s. The mines
were then far from thriving; many were even on the point of being
abandoned through the difficulty of dealing with large volumes of

water
;
and Watt s invention, which allowed this to be done at a

moderate cost, meant for many of them a new lease of life. His

engine used no more than a fourth of the fuel that had formerly
been needed to do the same work, and the Soho firm usually claimed

by way of royalty a sum equivalent to one-third of the saving a
sum which must have been neai ly equal to the cost of the fuel

actually consumed. Rival manufacturers came forward, amongst
whom Bull and Hornblower are the most conspicuous names.

They varied the form of the engine, but they could not avoid in

fringing Watt s patent by the use of a separate condenser. When
action was taken against them on that ground, they retaliated by
disputing the validity of the fundamental patent of 1769. In the
case of Boulton and Watt v. Bull the court was divided on this

point, but in an action against Hornblower the patent was definitely
affirmed to be valid by a unanimous finding oif the Court of King s

Bench. This was in 1799, only a year before the monopoly ex

pired, but the decision enabled the firm to claim a large sum as

arrears of patent dues. In connexion with these trials Watt him
self, as well as his early friends Black and Robison, drew up
narratives of the invention of the steam-engine, which are of much
interest to the student of its history.

1

Before Watt s time the steam-engine was exclusively a steam-

pump, slow-working, cumbrous, and excessively wasteful of fuel.

His first patent made it quick in working, powerful, and efficient,
but still only as a steam-pump. His later inventions adapted it

to drive machinery of all kinds, and left it virtually what it is to

day, save in three respects. In respect of mechanical arrangement
the modern engine differs from Watt s chiefly in this, that the

beam, an indispensable feature in the early pumping-engines, and
one which held its place long after the need for it had vanished,
has gradually given way to more direct modes of connecting the

piston with the crank. Another difference is in the modern use of

high-pressure steam. It is remarkable that Watt, notwithstanding
the fact that his own invention of expansive working must have
opened his eyes to the advantage of high-pressure steam, declined
to admit it into his practice. He persisted in the use of pressures
that were little if at all above that of the atmosphere. His
rivals in Cornwall were not so squeamish. Trevithick ventured
as far as 120 E6 on the square inch, and a curious episode in the

history of the steam-engine is an attempt which Boulton and
Watt made to have an Act of Parliament passed forbidding the
use of high pressure on the ground that the lives of the public were

endangered. The third and only other respect in which a great
improvement has been effected is in the introduction of compound
expansion. Here, too, one cannot but regret to find the Soho firm

hostile, though the necessity of defending their monopoly makes
their action natural enough. Hornblower had in fact stumbled
on the invention of the compound engine, but as his machine
employed Watt s condenser it was suppressed, to be revived after
some years by Woolf. In one of his patents (1784) Watt describes
a steam-locomotive, but he never prosecuted this, and when
Murdoch, his chief assistant (famous as the inventor of gas-light
ing), made experiments on the same lines, Watt gave him little

encouragement. The notion then was to use a steam-carriage on
ordinary roads

;
its use on railways had not yet been thought of.

When that idea took form later in the last years of Watt s life, the
old man refused to smile upon his offspring ;

it is even said that
Watt put a clause in the lease of his house that no steam-carriage
should on any pretext be allowed to approach it.

On the expiry in 1800 of the Act by which the patent
of 17G9 had been extended, Watt gave up his share in the
business of engine-building to his sons, James, who carried
it on along with a son of Boulton for many years, and
Gregory, who died in 1804. The remainder of his life

was quietly spent at Heathfield Hall,
2 his house near

1 Another narrative of the utmost interest was written by Watt in
1814 in the form of a footnote to Robison s article &quot;Steam-Engine,&quot;
from the fourth edition of the Encyclopedia Britannica, which Watt
revised before it was reprinted in the collected edition of Robison s

works. See Robison s Mechanical Philosophy, vol. ii.
2 His workroom at Heathfield (now in the possession of Mr

Birmingham, where he devoted his time, with scarcely an

interruption, to mechanical pursuits. His last work was
the invention of machines for copying sculpture, one for

making reduced copies, another for taking facsimiles by
means of a light stiff frame, which carried a pointer over
the surface of the work while a revolving tool fixed to the

frame alongside of the pointer cut a corresponding surface

on a suitable block. We find him in correspondence with

Chantrey about this machine not many months before his

death, and presenting copies of busts to his friends as the

work &quot; of a young artist just entering on his eighty-third

year.&quot;
His life drew to a tranquil close, and the end came at

Heathfield on the 19th of August 1819. His remains were
interred in the neighbouring parish church of Handsworth.
Watt was twice married, first in 1763 to his cousin

Miss Miller, who died ten years later. Of four children

born of the marriage, two died in infancy; another was

James, who succeeded his father in business
;
the fourth

was a daughter who lived to maturity, but died early,

leaving two children. His second wife, Miss Macgregor,
whom he married before settling in Birmingham in 1775,
survived him

;
but her two children, Gregory and a

daughter, died young.
Some of Watt s minor inventions have been already noticed.

Another, which has proved of great practical value, was the letter-

copying press, for copying manuscript by using a glutinous ink and

pressing the written page against a moistened sheet of thin paper.
He patented this in 1780, describing both a roller press, the use
of which he seems to have preferred in copying his own corre

spondence, and also the form of screw press now found in every
merchant s office.

In the domain of pure science Watt claims recognition not only
as having had ideas greatly in advance of his age regarding what
is now called energy, but as a discoverer of the composition of

water. Writing to Priestley in April 1783, with reference to some
of Priestley s experiments, he suggests the theory that &quot;water is

composed of dephlogisticated air and phlogiston deprived of part of

their latent or elementary heat.&quot; It is difficult to determine the
exact meaning attached to these antiquated terms, and to say how
far Watt s suggestion anticipated the fuller discovery of Cavendish.
Watt s views were communicated to the Eoyal Society in 1783,
Cavendish s experiments in 1784, and both are printed in the
same volume of the Philosophical Transactions.

The early and middle part of Watt s life was a long struggle
with poor health : severe headache prostrated him for days at a

time
;
but as he grew old his constitution seems to have become

more robust. His disposition was despondent and shrinking ;
he

speaks of himself, but evidently with unfair severity, as
&quot; indolent

to excess.&quot;
&quot;

I am not enterprising,&quot; he writes ;

&quot;

I would rather

face a loaded cannon than settle an account or make a bargain ;
in

short, I find myself out of my sphere when I have anything to do
with mankind.&quot; He was a man of warm friendships, and has left

a personal memorial of the greatest interest in his numerous letters

to Dr Small and others. They are full of sagacity and insight :

his own achievements are told with a shrewd but extremely modest
estimate of their value, and in a style of remarkable terseness and

lucidity, lightened here and there by a touch of dry humour. In
his old age Watt is described by his contemporaries as a man
richly stored with the most various knowledge, full of anecdote,
familiar with most modern languages and their literature, a great
talker. Scott speaks of &quot;the alert, kind, benevolent old man, his

talents and fancy overflowing on every subject, with his attention

alive to every one s question, his information at every one s com
mand.&quot;

See J. P. Mulrhead, Origin and Progress of the Mechanical Inventions of James
Watt, 3 vols., 1854 (vols. i. and ii. contain a memoir and Watt s letters; vol.liii.

gives a reprint of his patent specifications and other papers) ; Mulrhead, Life of
Watt, 1858

; Smiles, Lives of BouUon and Watt ; Williamson, Memorials of the

Linea/je, &c., of James Watt, published by the Watt Club, Greenock, 185G; Corre

spondence of the late James Watt on his Discovery of the Theory of the Composition
of Water, edited by Muirhead, 184(i ; Cowpcr,

&quot; On the Inventions of James Watt
and his Models preserved at TIamlsworth and South Kensington,&quot; Proc. Inst.

Mech. Eng., 1883; article &quot;Watt&quot; in the Encyctopxdia Britannica, Cth edition

(1823), by James Watt, junior ; Robison, Mechanical Philosophy, vol. ii., 1822

(letters and notes by Watt on the History of the Steam-Engine). (J. A. E.)

WATTEAU, ANTOINE (1684-1721), French painter,
was born at Valenciennes in 1684. Thrown on his own
resources at an early age, the boy went moneyless and

Tangye) has been preserved full of his tools and models of his inven

tions. These are described, along with other Watt relics now at South

Kensington, in an interesting paper by Mr E. A. Cowper, Proc. Inst,

Mech. Enrj., Nov. 1883.
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ragged alone to Paris. There, after a hard struggle,

he succeeded in getting work with a painter of saints

for country customers, who assigned to Watteau, the future

limner of gallant feastings, the repetition of dozens of

St Nicholas. The saint brought him food and shelter,

and in his few holidays Watteau sketched and drew.

From this shop he passed to the studio of Gillot, whose

influence helped him to follow the true direction of his own

special gifts, but he left him, finding employment with

Audran the decorator, then at work in the Luxembourg.
Then Watteau quarrelled with Audran and went his way,

fancying that Audran had blamed his first picture, the

Departing Kegiment, out of jealousy ; and, flushed with

success (for he had sold the work), he went off to show him
self in his native Valenciennes. There Watteau produced
a second work, a Regiment Halting, which also sold in Paris,

so thither he returned, and, welcomed by the celebrated

Crozat, received fresh inspiration from his taste and the

study of his immense collections. In 1709 he competed for

the great prize, and, standing only second, applied fora

crown pension to enable him to go to Italy. As proofs of

his deserts, he carried to the Academy his first two pictures.

His cause was warmly espoused by De la Fosse, and he was

instantly made an associate of that body, becoming a full

member in 1717. His diploma picture, Embarkation for

the Isle of Venus, is now in the Louvre. Suffering always
from lung disease, and of a highly nervous temperament,
Watteau was, however, unfitted to live and work with others,

and, in spite of his professional success and his assured re

putation, he held himself apart, ill at ease with himself and
seldom happy in his work, which suffered in sympathy with

his changing moods. A visit to London further disturbed

his health, and in 1721 he returned to Paris, establishing
himself for a while in the house of his friend Gersaint, the

picture dealer, for whom he painted a sign-board which
had an extraordinary success (a fragment in the collection

Schwitzer). Hoping to find rest and some alleviation to

his increasing sufferings from country air, he accepted a

lodging at Nogent, in the house of M. Lefebvre, which had
been obtained for him through his constant friend the abbe

Haranger, canon of St Germain 1 Auxerrois. At Nogent,

shortly after his arrival, on 18th July 1821, Watteau died,

having bequeathed to the abbe, to Gersaint, to M. Henin,
and to M. Julienne the vast quantity of drawings which

constituted almost the whole of his fortune.

No greater contrast can bo found than that which Watteau s

work presents to the painful condition under which he lived his

life, a contrast such as that which the boyish glee of Caldecott s

designs showed in comparison to the physical misery against which
his gallant spirit made so brave a stand. Wattean sought refuge,
as it were, from his bodily pain in that fairyland which he created,
where the pompous art of the

&quot; Grand Siecle
&quot;

still cumbered the

ground. His work, always conceived in a poetical spirit, lived in

spite of the artificial atmosphere of the mock pastoral style of the

day, and lives in virtue of the exquisite precision of his observation
and of the extraordinary brilliancy and lightness of his art.

WATTS, ISAAC (1674-1748), theologian and hymn
writer, was born at Southampton 17th July 1674. He
was the eldest of nine children, and was named after his

father, who kept a boarding establishment at Southampton.
The father also wrote poetry, and a number of his pieces
were included by mistake in vol. i. of the son s Posthumous
Works. Young Watts is stated to have entered on the

study of the classics when only in his fifth year, and at
the age of seven or eight to have composed some devotional

pieces to please his mother. His nonconformity precluded
him from entering either of the universities, but in his
sixteenth year he went to study at an academy in London
kept by the Rev. Thomas Rowe, minister of the Inde

pendent meeting at Haberdashers Hall. In his Improve
ment of the Mind (1741) Watts has expounded his method
of study, but the precepts there laid down can hardly be

said to be justified by his example, for it is overwork at
this period of his life that is believed to have caused the
weak and uncertain health of his subsequent years. Prob

ably it was as much from this cause as from diffidence that
he deferred preaching his first sermon till the day he entered
on his twenty-fourth year. Meantime he resided as tutor
in the family of Sir John Hartopp at Stoke Newington,
where he probably prepared the materials of his two
educational works, Logick, or the Right Use of Reason in
the Enquiry after Truth (1725), and The Knowledge of the

Heavens and the Earth Made Easy, or the First Principles
of Geography and Astronomy Explained (1726). His Logic,
Dr Samuel Johnson states,

&quot; had been received into the

universities,&quot; but this must be regarded rather as an
indication of the decadence of logical studies there than a

proof of the special excellence of the work. What merits
it possesses are of a hortatory and moral kind, and, as Sir

William Hamilton says, it is
&quot; not worth reading as a

book of
logic.&quot;

In his twenty-fourth year Watts was
chosen assistant to Dr Chauncy, pastor of the Independent
congregation, Mark Lane, London, and two years later he
succeeded as sole pastor. The state of his health led to

the appointment of an assistant in 1703. In 1704 the

congregation removed to Pinner s Hall, and in 1708 they
built a new meeting-house in Bury Street. In 1712
Watts took up his residence with Sir Thomas Abney of

Abney Park, where he spent the remainder of his life,

the arrangement being continued by Lady Abney after

her husband s death. Watts preached only occasionally,

devoting his leisure chiefly to the writing of hymns, the

preparation of his sermons for publication, and the com
position of theological works. Being little over 5 feet in

height, and far from robust in health, he did not specially
excel as an orator, although the felicity of his illustrations,
his transparent sincerity, and his benevolent wisdom gave
to his preaching an exceptional charm. His religious

opinions were more liberal in tone than was at that time
common in the community to which he belonged ;

his

views regarding Sunday recreation and labour were scarcely
of Puritanical strictness; his Calvinism was modified by
his rejection of the doctrine of reprobation, and he was in

the habit of representing the heaven of the Christian as

affording wide scope for the exercise of the special habits

and tastes formed by the employments of earth. For an
estimate of Watts as a hymn writer, see HYMXS, vol. xii.

p. 593. He died 25th November 1748, and was buried

at Bunhill Fields, where a tombstone was erected to his

memory by Sir John Hartopp and Lady Abney. A
memorial was also erected to him in Westminster Abbey,
and a memorial hall, erected in his honour at Southampton,
Avas opened 6th May 1875.

In 1706 appeared his Horse, Lyricx, of which an edition, with
memoir by llobert Southey, forms vol. ix. of Sacred Classics (1834) ;

in 1707 a volume of Hymns; in 1719 The Psalms of David; and
in 1720 Divine and Moral Songs for Children. Various collected

editions of his sacred poetry have been published, and in 1869 an
edition appeared with music for four voices. Among the theo

logical treatises of AVatts, in addition to volumes of sermons, are

Doctrine of the Trinity (1726) ;
Treatise on the Love of God and on

the Use and Abuse of the Passions (1729) ;
Catechisms for Children

and Youth (1730); Essays towards a Proof of a Separate State for
Souls (1732); Essay on the Freedom of the Will (1732); Essay on
the Strength and Weakness of Human Reason (1737) ; Essay on the

Ruin and Recovery of Mankind (1740) ; Glory of Christ as God-Man
Unveiled (1746); and Useful and Important Questions concerning
Jesus Christ (1746). He was also the author of a variety of miscel
laneous treatises. His Posthumous Works appeared in 1773, and
a further instalment of them in 1779. Several editions of his col

lected works, with memoirs, have also been piiblished.
The Life and Times of Watts by Milner appeared in 183-1; a life is also included

in Johnson s Lives of the I oets.

WAVE. By this term is commonly understood a state

of disturbance which is propagated from one part of a

medium to another. Thus it is energy which passes,
and
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not matter, though in some cases the wave permanently

displaces, usually to a small amount only, the medium

through which it has passed. Currents, on the other hand,

imply the passage of matter associated with energy.
The subject is one which, except in a few very simple

or very special cases, has as yet been treated only by
approximation even when the most formidable processes
of modern mathematics have been employed, so that this

sketch, in which it is desired that as little as possible of

higher mathematics should be employed, must be confined

mainly to the statement of results. And the effects of

viscosity, though very important, cannot be treated.

There are few branches of physics which do not present
us with some forms of wave, so that the subject is a

very extensive one: tides, rollers, ripples, bores, breakers,

sounds, radiations (whether luminous or obscure), tele

graphic and telephonic signalling, earthquakes, the pro

pagation of changes of surface-temperature into the earth s

crust all are forms of wave-motion. Several of these

phenomena have been treated in other parts of this work,
and will now be but briefly referred to

;
others require

more detailed notice.

When a medium is in stable equilibrium, it has no
kinetic energy, and its potential energy is a minimum.

Any local disturbance, therefore, in general involves a

communication of energy to part of the medium, and it

is usually by some form of wave-motion that this energy

spreads to other parts of the medium. The mere with

drawal of a quantity of matter (as by lifting a floating

body out of still water), local condensation of vapour in the

air, the crushing of a hollow shell by external pressure,
the change of volume resulting from an explosion, or from
the sudden vaporization of a liquid are known to all as

common sources of violent wave-disturbance.

Waves may be free or forced. In the former class the

disturbance is produced once for all, and is then propagated

according to the nature of the medium and the form of

the disturbance. Or the disturbance may be continued,

provided the waves travel faster than does the centre of

disturbance. In forced waves, on the other hand, the

disturbing force continues to act so as to modify the pro

pagation of the waves already produced. Thus, while a

gale is blowing, the character of the water-waves is con

tinually being modified
;
when it subsides, we have regular

oscillatory waves, or rollers, for the longer ones not only

outstrip the shorter but are less speedily worn down by
fluid friction. The huge mass of water which some
steamers raise, especially when running at a high speed,
is an excellent example of a forced wave. The ocean-tide

is mainly a forced wave, depending on the continued action

of the moon and sun
;
but the tide-wave in an estuary or

a tidal river is practically free, being almost independent
of moon and sun, and depending mainly upon the con

figuration of the channel, the rate of the current, and the

tidal disturbance at the mouth.
In what follows we commence with a special case of

extreme simplicity, where an exact solution is possible.
This will be treated fully, partly on account of its own

interest, partly because its results will be of material

assistance in some of the less simple, and sometimes

apparently quite different, cases which will afterwards

come up for consideration.

(1) Transverse Waves on a Stretched Wire. In the

article MECHANICS, 265, it has been proved by the most

elementary considerations that an inextensible but flexible

rope, under uniform tension, when moving at a certain

definite rate through a smooth tube of any form, exerts

no pressure on the interior of the tube. In fact, the rope
must press with a force T/r (where T is the tension and r

the radius of curvature) on the unit of length in con

sequence of its tension, and with a force
/x,v

2
/r (where &amp;lt;i-

is the speed, and ^ the mass of unit length) in consequence
of its inertia. That there may be no pressure on the tube,

i.e., that it may be dispensed with, we must therefore have

T -
/j.v-

=
0, or v = \/T/ft..

From this it follows that a

disturbance of any form (of course with continuous curva

ture) runs along a stretched rope at this definite rate, and
is unchanged during its progress. In the proof, the influ

ence of gravity was left out of consideration, and this result

may therefore be applied to the motion of a transverse

disturbance along a stretched wire, such as that of a

pianoforte, where the tension is very great in comparison
with the weight of the wire. But the italicized word any,

above, gives an excellent example of one of the most
difficult parts of the whole subject, viz., the possibility of

a solitary wave. This is a question upon which we cannot

here enter.

If we restrict ourselves to slight disturbances only,

theory points out and trial verifies that they are super-

posable. In fact, in the great majority of investigations
which have been made with regard to waves, the disturb

ances have been assumed to be slight, so that we can avail

ourselves of the principle of superposition of small motions

(MECHANICS, 73), which is merely an application of the

mathematical principle of &quot;neglecting the second order of

small quantities.&quot; The verification by trial is given at

once by watching how the ring-ripples produced by two
stones thrown into a pool pass through one another with

out any alteration
;
that by observation is evident to any

one who sees an object in sunlight, when the whole inter

vening space is full of intense wave-motion.

Returning to our wire, let us confine ourselves to a

small transverse disturbance, in one plane, and try to dis

cover what happens when the disturbance reaches one of

the fixed ends of the wire. Whether a point of the wire

be fixed or not does not matter, provided it do not move.

In the figure below, two disturbances are shown, moving
in opposite directions (and of course with equal speed).
Of these, either is the perversion, as well as the inversion,

of the other. When any part of the one reaches O,

the point halfway between them, so as to displace it

upwards, the other contributes an exactly equal displace
ment downwards. Thus O remains permanently at rest,

while the two waves pass through it without affecting one

another
;
and we may therefore assert that the wave A

when it reaches the end of the wire is reflected as B, or

rather that each part of A when it reaches O goes back as

the corresponding part of B. B, in the same way, is seen

to be reflected from O as A.

Now we can see what happens with a pianoforte wire.

Any disturbance A is reflected from one end O as B, and at

the other end is reflected as A again. Hence the state of

the wire, whatever it may be, recurs exactly after such an

interval as is required for the disturbance to travel, twice

over, the length of the string.

Remembering that the displacements are supposed to

be very small, our fundamental result may now be ex

pressed by saying that the force acting on unit length of

the disturbed wire, to restore it to its undisturbed position,

is T/r or fj.v
2
jr. Thus the ratio of the acceleration of each

element to its curvature is the square of the rate of pro

pagation of the wave. It will be shown below that this

is the immediate interpretation of the differential equation
of the wave-motion.
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Let us express the position of a point of the wire, when undis

turbed, by x its distance (say) from one end. Let y represent its

transverse displacement at time t. Then, bearing in mind that the

disturbance travels with a constant speed v, the nature of the

motion, so far as we have yet limited it, will be expressed by saying
that the value of y, at x, at time t, will be the value of y, at X + VT,

at time t + -r; or, simply,
y=f(vt-x).

For this expression, whatever be the function /, is unchanged in

value, if t + r be put for t, and X+VT for x
;
and no other expres

sion possesses this special property. If there be a disturbance run

ning the opposite way along the wire, we easily see that it will be

represented by an expression of the form

F(vt+x).
These disturbances are superposable, so that

y=f(vt-x) + (vt + x) ..... _. (1)

expresses the most general state of disturbance which the wire can

suffer under the limitations we have imposed. Before going farther

we may use this to reproduce the results given above.

Nowa;= is one end of the wire, and there yis necessarily always
zero. Hence

so that the functions/ and F differ only in sign. This condition,
inserted in (1), gives us at once the state of matters indicated by the

cut above.

If x= l be the other end of the wire, we have the new condition

The meaning of this is simply that the disturbance is periodic,
the period being 2l/v t

the other result already obtained.

Fourier s theorem (see HARMONIC ANALYSIS, or MECHANICS, 67)
now shows that the expression/ may be broken up into one definite

series of sines and cosines, whence the usual results as to the various

simple sounds which can be produced, together or separately, from
a free stretched string.

It may be asked, and very naturally, How can this explanation
of the nature of all possible transverse motions of a harp or piano
forte wire, as the result of sets of equal disturbances running along
it with constant speed, be consistent with the appearance which it

often presents of vibrating as a whole, or as a number of equal parts

separated from one another by nodes which remain apparently at

rest in spite of the disturbances to which, if the explanation be

correct, they are constantly subjected? The answer is given at

once by a consideration of the expression

(where i is any integer), which is a particular case of the general

expression (1), limited to the circumstances of a wire of length I.

This indicates, as we have seen, two exactly similar and equal sets

of simple harmonic waves running simultaneously, with equal
speed, in opposite directions along the wire. By elementary
trigonometry we can put the expression in the form

. iirx iirvt

y= - 2 sin - cos r- .

L L

This indicates -first, that the points of the string where x has the
values

0, l/i, 2l/i, . . .
,

I

remain constantly at rest (these are the ends, and the i-l
equidistant nodes by which the wire is divided into i practically

independent parts) ; second, that the form of the wire, at any
instant, is a curve of sines, and that the ordinates of this curve
increase and diminish simultaneously with a simple harmonic
motion, the wire resuming its undisturbed form at intervals of
time l/iv.

This discussion has been entered into for the purpose of

showing, from as simple a point of view as possible, the

production of a stationary or standing wave. The same

principle applies to more complex cases, so that we need
not revert to the question.

Recurring to the general expression for y in (1), it is clear that
if we differentiate it twice with respect to t, and again twice with

respect to x, the results will differ only by the factor v which
occurs in each term of the first. Thus

r^y ~j 9 &quot;7 oM~ ax*
/j.
ax

is merely another way of writing (1). But in this new form it

admits of the immediate interpretation given above in italics.

d?y . (pu
dt^~

1S ^e acceleration, and j 2̂ the curvature.

(2) Longitudinal Waves in a Wire or Rod.li the

displacements of the various parts of the wire be longi
tudinal instead of transverse, we may still suppose them
to be represented graphically by the figure above by

laying off the longitudinal displacement of each point in

a line through that point, in a definite plane, and

perpendicular to the wire. In the figure a displacement
to the right is represented by an upward line, and a dis

placement to the left by a downward line. The ex

tremities of these lines will, in general, form a curve of

continued curvature. And it is easy to see that the

tangent of the inclination of the curve to the axis
(i.e.,

its

steepness at any point) represents the elongation of unit

length of the wire at that point, while the curvature

measures the rate at which this elongation increases per
unit of length. The force required to produce the elon

gation bears to the elongation itself the ratio E, viz.,

Young s modulus. The acceleration of unit length is the

change of this force per unit length, divided by p.. Hence,

by the italicized statement in (1), we have v= ^/E, //,

(MECHANICS, 270). All the investigations above given

apply to this case also, and their interpretations, with the

necessary change of a word or two, remain as before.

Thus, according to our new interpretation of the figure,

the front part of A indicates a wave of compression, its

hind part one of elongation, of the wire, the displacement
of every point, however, being to the right. B is an equal
and similar wave, its front being also a compression, and
its rear an elongation, but in it the displacement of each

point of the wire is to the left.

Hence the displacements of continually compensate
one another

;
and thus a wave of compression is reflected

from the fixed end of the wire as a wave of compression,
but positive displacements are reflected as negative.

If we now consider a free rod, set into longitudinal
vibration by friction, we are led to a particular case of

reflection of a wave from a free end. The condition is

obviously that, at such a point, there can be neither

compression nor elongation. To represent the reflected

wave we must therefore take B of such a form that each

part of it, when it meets at O the corresponding part of

A, shall just annul the compression. On account of the

smallness of the displacements, this amounts to saying
that the successive parts of B must be equally inclined to

the axis with the corresponding parts of A, but they must

slope the other ivay. Thus the proper figure for this case is

and the interpretation is that a wave of compression is

reflected from a free end as an equal and similar wave
of elongation ;

but the disturbance at each point of the

wire in the reflected wave is to the same side of its

equilibrium position as in the incident wave.

This enables us to understand the nature of reflexion

of a wave of sound from the end of an open organ pipe, as

the former illustration suited the corresponding pheno
menon in a closed one.

(3) Waves in a Linear System of Discrete Masses.

Suppose the wire above spoken of to be massless, or at

least so thin, and of such materials, that the whole mass
of it may be neglected in comparison with the masses of a

system of equal pellets, which we now suppose to be at

tached to the wire at equal distances from one another.

The weights of these pellets may be supported by a

set of very long vertical strings, one attached to each,
so that the arrangement is unaffected by gravity. The
wire may be supposed to be stretched, as before, with

a definite tension which is not affected by small trans

verse disturbances. We will take the case of transverse

disturbances only, but it is easy to see that results of

precisely the same farm will be obtained for longitudinal
XXIV- - 53
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disturbances. A moment s thought will convince the

reader that there must be a limit to the frequency of the

oscillations which can be transmitted along a system like

this, though there was none such with the continuous

wire. It is not difficult to find this limit.

Let the transverse displacement, at time t, of the th
pellet of

the series, be called yn ;
and let T be the tension of the wire, m the

mass of a pellet, and a the distance from one pellet to the next.

Then the equation of motion is obviously

where D stands for g dx
.

[We remark in passing that, if a be very small, this equation
tends to become

d-y _T zd?y

clt- a dx:2

But in this case we have ultimately m^ctfj,; so that we recover the

equation for transverse vibrations of a uniform wire.]

Suppose

(where x= na) to be a possible free motion of the system. When
this value is substituted in the equation above it gives

&amp;gt;p

r~

(pt
-
qx)

=
a \_

2 cos (pt
-

2T
cos (pt

-
qx) . (1

- cos qa},

so that

mp- -

4T
= sin2

qa/2.

1 1 appears from the form of this expression that the greatest value

of p is 2\/T/am ;
or 2v/a, if v be the speed of a disturbance in a

uniform wire under the same tension, and of the same actual mass

per unit of length. The time of oscillation of a pellet is 2ir/p, and
cannot therefore be less than

tr\/am/T, or ira/v.

The result is that, if v be the speed of propagation of

a disturbance in a uniform wire with the same tension and

same mass, the period of the quickest simple harmonic

transverse oscillation which can be freely transmitted in

such a system is TT times the time of running from one

pellet to the next with speed v.

Instead of pellets on a tended wire, we might have a

series of equal bar magnets, supported horizontally at

proper distances from one another, in a line. The mag
netic forces here take the place of the tension

;
and by

arranging the magnets with their like poles together,

i.e., by inverting the alternate ones, we can produce the

equivalent of pressure instead of tension along the series.

If the magnets have each bifilar suspension, their masses

will come in, as well as their moments of inertia, in the

treatment of transverse disturbances.

This question is closely connected with Stokes s explan
ation of fluorescence (see LIGHT, vol. xiv. p. 602), for the

effect of a disturbing force, of a shorter period than the

limit given above, applied continuously to one of the pellets,

would be to accumulate energy mainly in the immediate

neighbourhood ;
and this, if we suppose the disturbing

force to cease, would be transmitted along the system in

waves of periods equal at least to the limit. These would

correspond to light of lower refrangibility than the inci

dent, but having as characteristic a definite upper limit

of refrangibility.

Such investigations, with their results, prepare us to

expect that the usual mode of investigating the propa

gation of sound, to which we proceed, cannot be correct in

the case of exceedingly high notes if the medium consist of

discrete particles.

(4) Waves of Compression and Dilatation in a Fluid ;

$ound; Explosions. Consider the case of plane waves,

where each layer of the medium moves perpendicularly
to itself, and therefore may suffer dilatation or compres
sion. The case is practically the same as that treated in

(2) above, and can be represented by the same graphic
method. For we may obviously consider only the matter

contained in a rigid cylinder of unit sectional area, whose
axis is parallel to the displacements. The only point of

difference is in the law connecting pressure and conse

quent compression, and that, of course, depends upon the

properties of the medium considered.

(a) If the medium be a liquid, such as water, for

instance, the compression may be taken as proportional to

the pressure. Thus the acceleration on unit length of the

column, multiplied by its mass (which in this case is simply
the density of the medium), is equal to the increase of pres
sure per unit length, i.e., to the increase of condensation per
unit length, multiplied by the resistance to compression,

K. Thus the speed of the wave is v/E//a, which is exactly

analogous to the forms of (1) and (2). The density, p,

of water is 62 3 Bb per cubic foot, and for it II is about

20,000 atmospheres at C., so that the speed of sound at

that temperature is about 4700 feet per second.

That even intense differences of pressure take time to

adjust themselves over very short distances in water was
well shown by the damage sustained by the open copper
cases of those of the &quot;

Challenger
&quot; thermometers which

were crushed by pressure in the deep sea. When a strong

glass shell (containing air only) is enclosed in a stout open
iron tube whose length is two or three of its diameters,
and is crushed by water pressure, the tube is flattened by
excess of external pressure before the relief can reach the

outside.

(b) In the case of a gas, such as air, we must take the

adiabatic relation between pressure and density. The

pressure increases faster than, instead of at the same rate

with, the density, as it would do if the gas followed

Boyle s law. Thus the changes of pressure, instead of

being equal to the changes of compression (multiplied

by the modulus), exceed them in the proportion of the

specific heat at constant pressure (K) to that at constant

volume (N). Thus the speed of sound is ^K/N.jp/p, where

p is the pressure and p the density in the undisturbed air.

The ratio of the two latter quantities, as we know, is very

approximately proportional to the absolute temperature.
The questions of the gradual change of type or the

dying away even of plane waves of sound, whether by
reason of their form, by fluid friction, or by loss of

energy due to radiation, are much too complex to be

treated here.

In all ordinary simple, sounds even of very high pitch
the displacements are extremely small compared with the

wave length, so that the approximate solution gives the

speed with considerable accuracy. And a very refined

experimental test that this speed is independent of the

pitch consists in listening to a rapid movement played by
a good band at a great distance. But there seems to be

little doubt that, under certain conditions at least, very loud

sounds travel a great deal faster than ordinary sounds.

The above investigation gives the speed of sound

relatively to the air. ^Relatively to the earth s surface, it

has to be compounded with the motion of the air itself.

But, as the speed of wind usually increases from the sur

face upwards, at least for a considerable height, the front

of a sound-wave, moving with the wind, leans forward,
and the sound (being propagated perpendicularly to the

front) moves downwards
;

if against the wind, upwards.
In the case of a disturbance in air due to a very

sudden explosion, as of dynamite or as by the passage of

a flash of lightning, it is probable that for some distance

from the source the motion is of a projectile character;
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and that part at least of the flash is clue to the heat

developed by practically instantaneous and very great

compression of each layer of air to which this violent

motion extends.

(5) Gravitation and Surface-Tension Waves in Liquids.

Leaving out of consideration, as already sufficiently

treated in a special article, the whole subject of TIDES,
whether in oceans or in tidal rivers, there remain many
different forms of water-waves all alike interesting and

important. The most usual division of the free waves is

into long waves, oscillatory waves, and ripples. The first

two classes run by gravity, the third mainly by surface-

tension (see CAPILLARY ACTION). But, while the long
waves agitate the water to nearly the same amount at

all depths, the chief disturbance due to oscillatory waves

or to ripples is confined to the upper layers of the water,

from which it dies away with great rapidity in successive

layers below. We will treat of these three forms in the

order named.

(6) Long Waves. The first careful study of these

waves was made by Scott RUSSELL (q.v.) in the course of

an inquiry into traffic on canals. He arrived at the

remarkable result that there is a definite speed, depending
on the depth of the water, at which a horse can draw a

canal-boat more easily than at any other speed, whether
less or greater. And he pointed out that, when the boat

moves at this speed, it agitates the water less, and there-

fora damages the banks less, than at any lower. This

particular speed is thus, in fact, that of free propagation
of the wave raised by the boat

; and, when the boat

rides, as it were, on this wave, its speed is maintained
with but little exertion on the part of the horse. If the

boat be made to move slower, it leaves behind it an ever-

lengthening procession of waves, of course at the expense
of additional labour on the part of the horse.

The theory of the motion of such, a wave is based on
the hypothesis that all particles in a transverse section of

the canal have, at the same instant, the same horizontal

speed. However great this horizontal motion may be, the

vertical motion of the water may be very small, for it

depends on the change of horizontal speed from section

to section only. In the investigation which follows, the

energy of this vertical motion will be neglected (even at

the surface, where it is greatest) in comparison with that

of the horizontal motion. The hypothesis is proved to be

well grounded by the actual observation of the motion
of the water when a long wave of slight elevation or

depression passes. A long box, with parallel sides of

glass, partly filled with water, represents the canal
;
and

the wave is produced by slowly and slightly tilting the

box, and at once restoring it to the horizontal position.
The nature of the motion of the water is shown by particles
of bran suspended in it. Such an apparatus may be

usefully employed in verifying the theoretical result below,
as to the connexion between the speed of the wave and
the depth of the water, observations of the passage of

the crest being made with great exactness by means of a

ray of light reflected from the surface of the water in a
vertical plane parallel to the length of the canal. It may
also be employed, by tilting it about an inclined position,
for the study of the changes which take place in the wave
as it passes from deeper to shallower water, or the
reverse.

The statement of (1) above is immediately applicable to
this question. For, if h be the (undisturbed) depth of the

water, p its density, y and y the elevations in two succes
sive transverse sections at unit distance from one another,
the difference of pressures (at the same level) in the two
sections is gp(y

-
//). The acceleration of a horizontal

cylinder of unit section is the difference of pressures

divided by p. But the whole depth is increased at each

point in proportion as the thickness of a transverse slice is

diminished. Hence, by the reasoning in (2) above,

ffp(y -y).

p

p -p
h

and the speed of propagation of the wave is that which a

stone would acquire by falling through half the depth of

the water. That the speed ought to be independent of the

density of the liquid is clear from the fact that it is the

weight of the disturbed portion which causes the motion,
and that this (for equal waves in different liquids) changes

proportionally to the mass to be moved.

Since we have made no hypothesis as to the form of the

wave, our only assumptions being that the vertical motion
is not only small in comparison with the depth, but incon

siderable in comparison with the horizontal motion, while

the latter is the same at all depths in any one transverse

section, it is clear that, under the same limitations, a

wave of depression will run at the same speed as does a

wave of elevation.

A solitary wave of elevation obviously carries across

any fixed transverse plane a quantity of water equal to

that which lies above the undisturbed level. If H be the

mean height of this raised water, b the breadth of the

canal (supposed rectangular), and X the length of the

wave, the volume of this water is bXH. But all particles
in the transverse section behave alike

; and, when the

wave has passed, the particles in all transverse sections

have been treated alike. Hence the final result of the

passage of the wave is that the whole of the water of the

canal has been translated, in the direction of the wave s

motion, through the space bXH/bk, or AH/A. If the wave
had been one of depression, the translation of the water

would have been in the opposite direction to that of the

wave s motion. Hence, when the wave consists of an

elevation followed by a depression of equal volume, it

leaves the water as it found it. Thus any permanent
displacement of the water is due to inequality of troughs
and crests.

A hint, though a very imperfect one, as to the formation

of breakers on a gently sloping beach, is given by con

sidering that in shallow water the front and rear of an

ordinary surface-wave must move at different rates, the

front being in shallower water than the rear and therefore

allowing the rear to gain upon it.

(7) Oscillatory Waves. The typical example of these

waves is found in what is called a &quot;swell,&quot;
or the regular

rolling waves which continue to run in deep water after

a storm. Their character is essentially periodic, and this

feature at once enables us to select from the general

integrals of the equations of nou- rotatory fluid-motion the

special forms which we require. The investigation may,
without sensible loss of completeness for application, be

still further simplified by the assumption that the disturb

ance is two-dimensional, i.e., that the motion is precisely
the same in any two vertical planes drawn parallel to the

direction in which the waves are travelling. The investi

gation is, unfortunately, very much more simple in an

analytical than in a geometrical form.

If the axis of x be taken in the surface of the undisturbed water,
in the direction in which the waves are travelling, and that of

y vertically downwards, the equation for the velocity-potential

(see HYDUOMECHANICS) is simply

This is merely the &quot;equation of continuity,&quot; the condition that

no liquid is generated, and none annihilated, during the motion.

The type of solution \ve seek, as above, is represented by

&amp;lt;j&amp;gt;

= Ycos(w- nx) ,

where Y depends on
&amp;gt;j

alone. If this can be made to satisfy the
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equation of continuity, we may proceed to further tests and restric

tions of it. Substitution leads to

so that Y AS n*+ Bg **, where A and B are arbitrary constants.

(a) If the deptli of the water be unlimited, the value of A must
be zero, for otherwise we should be dealing with disturbances

which increase, without limit, as we go farther down. Hence, in

this case, a particular integral of the equation, corresponding to a

disturbance which can exist by itself, is

0=Bg-#cos (mt -nx).
We will now avail ourselves of the supposition under which, as we
have seen, disturbances are necessarily superposable, i.e., assume
terms in B2 to be negligible. The ordinary kinetic equation
(HYDROMECHANICS) then becomes

= gy + mBg
-

&quot;&quot; sin (mt -
nx) .

If we differentiate this expression with regard to t, and apply the
result to the surface only, where v is constant, and remember that

dy fdd&amp;gt;\
.

i-s- = I - -
, we nave simply

dt \dyj
= -ng + m2

,

which is the condition that no water crosses the bounding surface.

This determines n, without ambiguity, when m is given, and thus

gives a relation between the period of a wave and its length, or

between the period or the length and the speed of propagation.
For we may write

1-iT

mt - ii:c = (vt
-
x) .

where A is the wave-length, and v the speed ;
so that

Thus we have

and the longer waves move faster, even when the vertical displace
ment is small in both. This is quite different from the result for

sound-waves.
The components of the velocity of the particle of water whose

mean position is x, y are

I -r- ) Bug ~&quot;y sin (mt - nx) , parallel to x .

\dx J

;ind - B/tg ~&quot;* cos (mt
-
nx) , parallel to y .

Hence the path is a circle whose radius is

B-g-*, oi-B -g-*.m g
At the surface this is

Bm/&amp;lt;7,
as in fact we see at once by the equa

tion for the pressure, which gives for the form of the surface

C = gy + mB sin (mt
-
nx) .

Each surface-particle is at the highest point of its circular path,
and moving forwards, when the crest of the wave passes it. When
the trough passes, it is at the lowest point of its circle and moving
backwards. The radii of the circles diminish in geometrical pro
gression at depths increasing in arithmetical progression. The
factor is g- ^= g

2n JA
)

So that at a depth of one wave-length only
the disturbance is reduced to g~ 2ir or about 1/535 of its surface-

value.

From the investigation above we see that Atlantic

rollers, of a wave-length of (say) 300 feet, travel at the

rate of about 40 feet per second, or 27 miles an hour.

But, even if they be of 40 feet height from trough to crest

(which is probably an exaggerated estimate), the utmost

disturbance of a water particle at a depth of 300 feet is

not quite half an inch from its mean position. This shows,
in a very striking manner, what a mere surface-effect is in

this way due to winds, and how the depths of the ocean

are practically undisturbed by such causes.

This investigation has been carried to a second, and
even to a third, approximation by Stokes, with the result

that the form of a section of the surface is no longer the

curve of sines, in which the crests and troughs are equal.
The crests are steeper and higher, and the troughs wider

and shallower, than the first approximation shows. Also

the forward horizontal motion of each particle under the

crest is no longer quite compensated for by its backward

motion under the trough, so that what sailors call the
&quot; heave of the sea

&quot;

is explained. The water is per- i

manently displaced forwards by each succeeding wave.

But this effect, like the whole disturbance, is greatest in

the surface-layer and diminishes rapidly for each lower

layer. The third approximation shows that the speed of

the waves is greater than that above assigned, by a term

depending on the square of the ratio of the height to the

length of a wave.

(6) When the depth of the water is limited, we cannot

make the simplification adopted in the last investigation.
If h be the depth of the water, our condition is that the vertical

motion vanishes at that depth, and the relation between m and n
is now

m* =
ng(t&quot;

h -
g-&quot;*)/(g

A +
g&quot;&quot;*).

If h be regarded as infinite this gives as before

m-= tig .

If, on the other hand, h be small compared with the wave-length,
the equation approximates to

in^ = n&quot;
&amp;lt;jfi ,

or i?*=gh;
and we have the formula for long waves again. Thus the expres
sion above includes both extremes, though, so far as long waves

go, it limits them to harmonic forms of section.

The surface-section is still the curve of sines, but the

paths of the individual particles are now ellipses whose

major axes are horizontal. Both axes decrease with great

rapidity for particles considered at gradually increasing

depths ;
but the minor axes diminish faster than the

major, so that the particles at the bottom oscillate in

horizontal lines.

(8) Ripples. Stokes in 1848 pointed out that the

surface-tension of a liquid should be taken account of in

finding the pressure at the free surface, but this seems not

to have been done till 1871, when W. Thomson discussed

its consequences. If T be the surface-tension, and r the

radius of curvature of the (cylindrical) surface, in the case

of oscillatory waves, the pressure at the free surface must
be considered as differing from that in the air by the

quantity T/r (CAPILLARY ACTION). As T/gp is usually a

small quantity, this, term will be negligible unless r is

very small. If the waves be oscillatory, this means that

their lengths must be very short, so that the depth of the

fluid may be treated as infinite in comparison.
The curvature is practically d?r)/dx

2
,
because TJ/A is small

;
so

that the term Td?rf/dx
s must be introduced into the kinetic equa

tion along with p. The result is that
3T

m-= nq H---
,

mp
, (}\ 2* T

or p2_|_ +
_ _.

Zir A p

Thus the speed is, in all cases, increased by the surface-tension
;

and the more so the shorter is the wave-length. Hence, as the

speed increases indefinitely with increase of wave-length when

gravity alone acts, and also increases indefinitely the shorter the

wave when surface-tension alone acts, there must be a minimum
speed, for some definite wave-length, when both causes are at work.

It is easily seen that v- is a minimum when

and that the corresponding value of v* is

_

In the case of water the value of A is about OS inch, and v is

76 in feet-seconds, nearly.

This slowest-moving oscillatory wave may therefore be

regarded as the limit between waves proper and ripples.

That ripples run faster the shorter they are is easily seen

by watching the apparently rigid pattern of them which

precedes a body moving uniformly through still water.

The more rapid the motion the closer do the ripple-ridges

approach one another. Excellent examples of ripples are

produced by applying the stem of a vibrating tuning-fork
to one side of a large rectangular box full of liquid.

From the pitch of the note, and the wave-length of the

ripples, we can make (by the use of the above formula) an

approximate determination of surface-tension, a quantity
somewhat difficult to measure by statical processes.
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The conditions of production of ripples by wind, or

generally in a surface of separation of two fluids, each of

which has any motion parallel to this surface, are given in

HYDROMECHANICS.

(9) Interference of Waves. While the disturbances con

sidered are so small as to be superposable, i.e., inde

pendent of one another, the effect of superposition is

merely a kinematical question, and, as such, has been

very fully treated under MECHANICS
( 56-67). See also

ACOUSTICS, LIGHT, and WAVE THEORY. Thus ripple-

patterns, ordinary beats of musical sounds, composition
of lunar and solar ocean tides, diffraction, phenomena of

polarized light in crystals or in transparent bodies in the

magnetic field, &c., are all, in principle at least, simple
kinematical consequences of superposition. But the pheno
mena called Tartini s beats, breakers, a bore, a jabble,
and (generally) cases in which a sufficient approximation
cannot be obtained by omitting powers of the displacements

higher than the first, are not of this simple character.

As a single illustration, take one case of the first of

these phenomena. The fact to be explained is that when
two pure musical sounds, of frequencies 2 and 3 (say),
that is, forming a &quot;

perfect fifth,&quot; are sounded together,
we hear in addition to them a graver note, viz., that of

which the first sound is the octave and the second the

twelfth. When a resonator, carefully tuned to this graver

note, is applied to the ear the note is usually not heard.

Hence Helmholtz attributes its production to the fact that

the drum of the ear (in consequence of the attachments

of the ossicles) has different elastic properties for inward
and for outward displacements.
The force tending to restore the drum from a displacement x

may therefore be represented approximately by

Thus, when the drum is exposed to the two sounds above men
tioned, its equation of motion is

t + fi) .

F&amp;gt;y
successive approximations, it is found that there is a term in

the value of x of the form

abqcos (mt - /3)

(p-
- Qm 2

)(p-
-
4m-)(p- m2

)

which is the &quot;dilFereiice-tone&quot; referred to. This, of course, is

communicated to the internal ear.

Helmholtz points out, however, that such sounds may be

produced objectively, provided the interfering disturbances

are sufficiently great. No one seems yet to have obtained

any really accurate notion of the smallness of the disturb

ances of air which can be heard as sound. That they are

excessively small has long been shown by many processes,
but even more perfectly by the comparatively recent

invention of the telephone.

(10) Waves in an Elastic Solid. Some of the more

elementary parts of this very difficult question have been

treated from a theoretical point of view in the article

ELASTICITY. From an observational and experimental

point of view some are treated under EARTHQUAKE. See
also LIGHT, and WAVE THEORY, for the luminiferous

medium appears to behave like an elastic solid.

(11) Waves of Temperature and of Electric Potential.

In HEAT
( 78), and specially in the mathematical

appendix to that article, will be found Fourier s treatment
of heat-waves produced by periodic sources of various

characters. It is sufficient to call attention here to the

form of the equation for the linear motion of heat

(which is the same as that for electricity and for diffu

sion), viz.,

dv d ( ,dv

where v represents temperature, c specific heat, and k thermal

conductivity.
When c and k are constants, this takes the very simple form

dv
__

d v

dt
=Kd^

If plane harmonic waves of the type

are to be transmitted, we must have simultaneously

The first gives

-
d

and the second, by means of this, gives
2/m2

(A&quot;*
- B6 -*)= - m(A6 &quot;* + 136

-

*) .

Thus A vanishes, which implies that the amplitude of the waves
must continuously diminish as they progress. Also

2/&amp;lt;?i

2 =m
,

so that
/u=

Bg&quot;&quot;

a: cos (Zicn-t nx).

If the conductivity be not constant, tlien, even in the simple
case of

fc=& (l + atf),

where a is small, the wave throws off others of inferior amplitude
and of a different period.

12. Works and Memoirs on Waces. The literature is very extensive, so a few
references only are given. The works of Lagrange, Laplace, Poisson, and

Caucliy may be specially cited. Weber s Wtllenlehre, and Scott Russell s papers,
contain valuable experimental details. Theoretical papers of importance by
Earnshaw, Kellancl, Green, fcc., treat of long waves. The collected works of

Ratikine, and particularly those of Stokes, deal in part with oscillatory waves.
Stokes s &quot;Reports on Hydrodynamics,&quot; in the Trans, of the British. Association,
are of great value in tliemselves, and contain numerous references. A very
complete discussion of the mathematics of the subject is given by Professor

Greenhill iu the American Journal of Mathematics. Lord Rayleigh s Sound, and
the memoirs of I)e St Venant and Von Helmholtz, together with a remarkable
series of papers by Sir \V. Thomson, in recent volumes of the Phil. Mag. and
1 roc. R. S. E., may fitly conclude the list. (P. G. T.)

WAVERTREE, a township of Lancashire, partly included

within the parliamentary limits of Liverpool, 3 miles

south-east of Liverpool Exchange. The churches are all

modern. There is a small circle of monoliths on the

south-east boundary of the township, called the Calder

Stones. A cemetery of the Neolithic period was opened
a few years ago. The town possesses roperies and a

brewery. An extensive pumping station connected with

the Liverpool water-works is in the vicinity. The popu
lation of the urban sanitary district (area 1838 acres) in

1871 was 7810, and in 1881 it was 11,097.

WAVE THEOBY OF LIGHT
si. A GENERAL statement of the principles of the

*- undulatory theory, with elementary explanations,
has already been given under LIGHT, and in the article on
ETHER the arguments which point to the existence of an

all-pervading medium, susceptible in its various parts of

an alternating change of state, have been traced by a

master hand
;
but the subject is of such great importance,

and is so intimately involved in recent optical investigation
and discovery, that a more detailed expositionof the theory,
with application to the leading phenomena, was reserved

for a special article. That the subject is one of difficulty

may be at once admitted. Even in the theory of sound,

as conveyed by aerial vibrations, where we are well

acquainted with the nature and properties of the vehicle,

the fundamental conceptions are not very easy to grasp,

and their development makes heavy demands upon our

mathematical resources. That the situation is not im

proved when the medium is hypothetical will be easily

understood. For, although the evidence is overwhelming
in favour of the conclusion that light is propagated as a

vibration, we are almost entirely in the dark as to what it

is that vibrates and the manner of vibration. This ignor-
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ance entails an appearance of vagueness even in those

parts of the subject the treatment of which would not

really be modified by the acquisition of a more precise

knowledge, e.g., the theory of the colours of thin plates,

and of the resolving power of optical instruments. But

in other parts of the subject, such as the explanation of

the laws of double refraction and of the intensity of light

reflected at the surface of a transparent medium, the

vagueness is not merely one of language ;
and if we wish

to reach definite results by the a priori road we must

admit a hypothetical element, for which little justification

can be given. The distinction here indicated should be

borne clearly in mind. Many optical phenomena must

necessarily agree with any kind of wave theory that can

be proposed ; others may agree or disagree with a parti

cular form of it. In the latter case we may regard the

special form as disproved, but the undulatory theory in

the proper wider sense remains untouched.

Elastic Of such special forms of the wave theory the most
solid famous is that which assimilates light to the transverse

theory, vibrations of an elastic solid. Transverse they must be in

order to give room for the phenomena of polarization.

This theory is a great help to the imagination, and

allows of the deduction of definite results which are at

any rate mechanically possible. An isotropic solid has

in general two elastic properties one relating to the

recovery from an alteration of volume, and the other to

the recovery from a state of shear, in which the strata

are caused to slide over one another. It has been shown

by Green that it would be necessary to suppose the

luminiferous medium to be incompressible, and thus the

only admissible differences between one isotropic medium
and another are those of rigidity and of density. Between
these we are in the first instance free to choose. The
slower propagation of light in glass than in air may be

equally well explained by supposing the rigidity the same
in both casss while the density is greater in glass, or

by supposing that the density is the same in both cases

while the rigidity is greater in air. Indeed there is

nothing, so far, to exclude a more complicated condition of

things, in which both the density and rigidity vary in

passing from one medium to another, subject to the one

condition only of making the ratio of velocities of pro

pagation equal to the known refractive index between

the media.

When we come to apply this theory to investigate the

intensity of light reflected from (say) a glass surface, and
to the diffraction of light by very small particles (as in the

sky), we find that a reasonable agreement with the facts

can be brought about only upon the supposition that the

rigidity is the same (approximately, at any rate) in various

media, and that the density alone varies. At the same
time we have to suppose that the vibration is perpen
dicular to the plane of polarization.

Up to this point the accordance may be regarded as

fairly satisfactory ; but, when we extend the investigation
to crystalline media in the hope of explaining the observed

laws of double refraction, we find that the suppositions
which would suit best here are inconsistent with the con

clusions we have already arrived at. In the first place,

and so long as we hold strictly to the analogy of an elastic

solid, we can only explain double refraction as depending

upon anisotropic rigidity, and this can hardly be recon

ciled with the view that the rigidity is the same in

different isotropic media. And if we pass over this diffi

culty, and inquire what kind of double refraction a

crystalline solid would admit of, we find no such corre

spondence with observation as would lead us to think that

we are upon the right track. The theory of anisotropic

solids, with its twenty-one elastic constants, seems to be

too wide for optical double refraction, which is of a much

simpler character. 1

For these and other reasons, especially the awkwardness
with which it lends itself to the explanation of dispersion, the

elastic solid theory, valuable as a piece of purely dynamical
reasoning, and probably not without mathematical analogy
to the truth, can in optics be regarded only as an illustration.

In recent years a theory has been received with much Electro-

favour in which light is regarded as an electromagnetic magnetic

phenomenon. The dielectric medium is conceived to be tneory.

subject to a rapidly periodic &quot;electric displacement,&quot; the

variations of which have the magnetic properties of an

electric current. On the basis of purely electrical observa

tions Maxwell calculated the velocity of propagation of

such disturbances, and obtained a value not certainly dis

tinguishable from the velocity of light. Such an agree
ment is very striking ;

and a further deduction from the

theory, that the specific inductive capacity of a transparent
medium is equal to the square of the refractive index, is

supported to some extent by observation. The founda
tions of the electrical theory are not as yet quite cleared

of more or less arbitrary hypothesis ; but, when it becomes
certain that a dielectric medium is susceptible of vibrations

propagated with the velocity of light, there will be no

hesitation in accepting the identity of such vibrations with

those to which optical phenomena are due. In the mean

time, and apart altogether from the question of its probable

truth, the electromagnetic theory is very instructive, in

showing us how careful we must be to avoid limiting our

ideas too much as to the nature of the luminous vibrations.

2. Plane Waves of Simple Type.

Whatever may be the character of the medium and of its vibra

tion, the analytical expression for an infinite train of plane waves is

Acos
j (Vt-x) + a j

..... (1),
( A )

in which A represents the wave-length, and V the corresponding
velocity of propagation. The coefficient A is called the ampli
tude, and its nature depends upon the medium and must there

fore here be left an open question. The phase of the wave at a

given time and place is represented by o. The expression retains

the same value whatever integral number of wave-lengths be added
to or subtracted from x. It is also periodic with respect to t, and
the period is , ,-,*= A/\
In experimenting upon sound we are able to determine inde

pendently T, \, and V ; but on account of itssmallness the periodic
time of luminous vibrations eludes altogether our means of observa

tion, and is only known indirectly from A and V by means of (2).

There is nothing arbitrary in the use of a circular function to re

present the waves. As a general rule this is the only kind of wave
which can be propagated without a change of form

; and, even in

the exceptional cases where the velocity is independent of wave

length, no generality is really lost by this procedure, because in

accordance with Fourier s theorem any kind of periodic wave may
be regarded as compounded of a series of such as (1), with wave

lengths in harmonical progression.
A well-known characteristic of waves of type (1) is that any Compo-

number of trains of various amplitudes and phases, but of the same sition oi

ivave-length, are equivalent to a single train of the same type. Thus waves oJ

2A cos &amp;lt;

(
Vt -

a-) + a
like

period.

= 2Acosa.cos (Y( -x) -2Asin a. sin (Vt-x)A A

= Pcos

where

.... (3),

.... (4),

2(Asina) ,r%
tan 0= -f- T (5).

2(Acosa)
An important particular case is that of two component trains only. TWO

.

. I 2ir ,, T . ) , ,
I 2*Vv, \ i

&amp;gt; I
trains o:

Acos
I

(Vt-x) + a
I

+A cos
|

(Vt-x)** *&amp;gt;

wayeg _

= PcosJ ~(Vt-x) +
( A

where ?-= A2 + A - + 2AA cos(a-o ) .... (6).

1 See Stokes, &quot;Report on Double Refraction,&quot; Brit. Assoc. Report,

1862, p. 253.
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The composition of vibrations of the same period is precisely

analogous, as was pointed out by Fresnel, to the composition of

forces, or indeed of any other two-dimensional vector quantities.
The magnitude of the force corresponds to the amplitude of the vi

bration, and the inclination of the force corresponds to the phase.
A group of forces, of equal intensity, represented by lines drawn
from the centre to the angular points of a regular polygon, consti

tute a system in equilibrium. Consequently, a system of vibrations

of equal amplitude and of phases symmetrically distributed round
the period has a zero resultant.

According to the phase-relation, determined by (a -a ), the am
plitude of the resultant may vary from (A- A )

to (A + A ). If A
and A are equal, the minimum resultant is zero, showing that two

equal trains of waves may neutralize one another. This happens
when the phases are opposite, or differ by half a (complete) period,
and the effect is usually spoken of as the interference of light.

From a purely dynamical point of view the word is not very ap
propriate, the vibrations being simply superposed with as little inter

ference as can be imagined.

3. Intensity.

The intensity of light of given wave-length must depend upon
the amplitude, but the precise nature of the relation is not at once

apparent. We are not able to appreciate by simple inspection the

relative intensities of two unequal lights ; and, when we say, for

example, that one candle is twice as bright as another, we mean that

two of the latter burning independently would give us the same

light as one of the former. This may be regarded as the definition
;

and then experiment may be appealed to to prove that the intensity
of light from a given source varies inversely as the square of the

distance. But our conviction of the truth of the law is perhaps
founded quite as much upon the idea that something not liable to

loss is radiated outwards, and is distributed in succession over the

surfaces of spheres concentric with the source, whose areas are as

the squares of the radii. The something can only be energy; and
thus we are led to regard the rate at which energy is propagated
across a given area parallel to the waves as the measure of inten

sity ; and this is proportional, not to the first power, but to the

square of the amplitude.
Practical photometry is usually founded upon the law of inverse

squares (LIGHT, vol. xiv. p. 583) ;
and it should be remembered that

the method involves essentially the use of a diffusing screen, the

illumination of which, seen in a certain direction, is assumed to be

independent of the precise direction in which the light falls upon it;

for the distance of a candle, for example, cannot be altered without

introducing at the same time a change in the apparent magnitude,
and therefore in the incidence of some part at any rate of the light.

With this objection is connected another which is often of greater

importance, the necessary enfeeblement of the light by the process
of diffusion. And, if to maintain the brilliancy we substitute

regular reflectors for diffusing screens, the method breaks down

altogether by the apparent illumination becoming independent of

the distance of the source of light.
The use of a revolving disk with transparent and opaque sectors

in order to control the brightnesses proposed by Fox Talbot,
1 may

often be recommended in scientific photometry, when a great loss

of light is inadmissible. The law that, when the frequency of inter-

mittence is sufficient to give a steady appearance, the brightness
is proportional to the angular magnitude of the open sectors appears
to be well established.

4. Resultant of a Large Number of Vibrations of Arbitrary Phase.

We have seen that the resultaiit of two vibrations of equal

amplitude is wholly dependent upon their phase-relation, and it is

of interest to inquire what we are to expect from the composition
of a large number (n) of equal vibrations of amplitude unity, and
of arbitrary phases. The intensity of the resultant will of course

depend upon the precise manner in which the phases are distri

buted, and may vary from ?i
2 to zero. But is there a definite

intensity which becomes more and more probable as n is increased

without limit ?

The nature of the question here raised is well illustrated by the

special case in which the possible phases are restricted to two

opposite phases. We may then conveniently discard the idea of

phase, and regard the amplitudes as at random positive or negative.
If all the signs are the same, the intensity is n 2

; if, on the other

hand, there are as many positive as negative, the result is zero.

But, although the intensity may range from to n-, the smaller
values are much more probable than the greater.
The simplest part of the problem relates to what is called in the

theory of probabilities the &quot;expectation&quot;
of intensity, that is, the

mean intensity to be expected after a great number of trials, in each
of which the phases are taken at random. The chance that all the
vibrations are positive is

2-&quot;,
and thus the expectation of intensity

corresponding to this contingency is 2-&quot;.?t
2
. In like manner the

1 Phil. May., v. p. 331, 1834.

expectation corresponding to the number of positive vibrations

being (n- 1) is
2- n

.n.(n- 2)*,

and so on. The whole expectation of intensity is thus

,
1-2&amp;lt;3

v-6) + ...}.... (1).

Now the sum of the (u + 1) terms of this series is simply n, as may
be proved by comparison of coefficients of x~ in the equivalent
forms

1 O * * *

L . A

The expectation of intensity is therefore n, and this whether n be

great or small.

The same conclusion holds good when the phases are unrestricted.
From (4), 2, if A = 1,

P2= ?i+22cos(a2 -a1 ) (2),

where under the sign of summation are to be included the cosines
of the fyi(n

-
1) differences of phase. When the phases are arbitrary,

this sum is as likely to be positive as negative, and thus the mean
value of P2

is n.

The reader must be on his guard here against a fallacy which
has misled some high authorities. We have not proved that when
n is large there is any tendency for a single combination to give
the intensity equal to n, but the quite different proposition that in

a large number of trials, in each of which the phases are rearranged
arbitrarily, the mean intensity will tend more and more to the
value n. It is true that even in a single combination there is no
reason why any of the cosines in (2) should be positive rather
than negative, and from this we may infer that when n is increased
the sum of the terms tends to vanish in comparison with the
number of terms. But, the number of terms being of the order u2

,

we can infer nothing as to the value of the sum of the series in com
parison with n.

Indeed it is not true that the intensity in a single combination

approximates to n, when n is large. It can be proved
2 that the

probability of a resultant intermediate in amplitude between r and
? + dr is

-.. c -r-/- rdr (3).

(4)&amp;gt;

or, which is the same thing, the probability of an amplitude greater
than r is

The probability of an amplitude less than r is thus

/ e~ r2 nrdr=l -c~ r~ n

,-r-tn
(5).

05
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5. Propagation of Waves in General.

It has been shown under OPTICS that a system of rays, how
ever many reflexions or refractions they may have undergone, are

always normal to a curtain surface, or rather system of surfaces.

From our present point of view these surfaces are to be regarded as

wave-surfaces, that is, surfaces of constant phase. It is evident

that, so long as the radius of curvature is very large in comparison
with \, each small part of a wave-surface propagates itself just as

an infinite plane wave coincident with the tangent plane would do.

If we start at time t with a given surface, the corresponding wave-

surface at time t + dt is to be found by prolonging every normal by
the length Vdt, where V denotes the velocity of propagation at the

place in question. If the medium be uniform, so that V is constant,

the new surface is parallel to the old one, and this property is re

tained however many short intervals of time be considered in suc

cession. A wave-surface thus propagates itself normally, and the

corresponding parts of successive surfaces are those which lie upon
the same normal. In this sense the normal may be regarded as a

ray, but the idea must not be pushed to streams of light limited to

pass through small apertures. The manner in which the phase is

determined by the length of the ray, and the conditions under
which energy may be regarded as travelling along a ray, will be

better treated under the head of Huygens s principle, and the theory
of shadows ( 10).

Format s From the law of propagation, according to which the wave-

prin- surfaces are always as far advanced as possible, it follows that the

ciple. course of a ray is that for which the time, represented byyV Vs,
is a minimum. This is Format s principle of least time. Since the

refractive index (/x) varies as V 1
,
we may takeyjuds as the measure

of the retardation between one wave surface and another
;
and it is

the same along whichever ray it may be measured.

Law of The principle i\\s.tfp.ds is a minimum along a ray lends itself

magnify- readily to the investigation of optical laws. As an example, we
ing. will consider the very important theory of magnifying power. Let

A ,B be two points upon a wave-surface before the light enters

the object-glass of a telescope, A, 15 the corresponding points upon
a wave-surface after emergence from the eye-piece, both surfaces

being plane. The value otf^ds is the same along the ray A A
as along B B ; and, if from any cause B be slightly retarded

relatively to A
,
then B will be retarded to the same amount

relatively to A. Suppose now that the retardation in question is

due to a small rotation (6) of the wave-surface A B about an
axis in its own plane perpendicular to AB. The retardation of

B relatively to A is then A B .0 ; and in like manner, if
&amp;lt;p

bo

the corresponding rotation of AB, the retardation is A B.0. Since
these retardations are the same, we have

or the magnifying power is equal to the ratio of the widths of the

strcitiii of light before and after passing the telescope.

Prisms. The magnifying power is not necessarily the same in all direc

tions. Consider the case of a prism arranged as for spectrum
work. Passage through the prism does not alter the vertical

width of the stream of light; hence there is no magnifying power
in this direction. What happens in a horizontal direction de

pends upon circumstances. A single prism in the position of

minimum deviation does not alter the horizontal width of the
beam. The same is true of a sequence of any number of

prisms each in the position of minimum deviation, or of the com
bination called by Thollon a couple, when the deviation is the
least that can be obtained by rotating the couple as a rigid system,

although a further diminution might be arrived at by violating
this tie. In all these cases there is neither horizontal nor
vertical magnification, and the instrument behaves as a telescope
of power unity. If, however, a prism be so placed that the angle of

emergence differs from the angle of incidence, the horizontal

width of the beam undergoes a change. If the emergence be

nearly grazing, there will be a high magnifying power in the
horizontal direction ; and, whatever may be the character of the

system of prisms, the horizontal magnifying power is represented
by the ratio of widths. Brewster suggested that, by combining
tvvo prisms with refracting edges at right angles, it would be

possible to secure equal magnifying power in the two directions,
and thus to imitate the action of an ordinary telescope.

Appar- The theory of magnifying power is intimately connected with
ent that of apparent brightness. By the use of a telescope in regarding
bright- a bright body, such, for example, as the moon, there is aconcentra-
ness. tion of light upon the pupil in proportion to the ratio of the area

of the object-glass to that of the pupil.
1 But the apparent bright

ness remains unaltered, the apparent superficial magnitude of the

object being changed in precisely the same proportion, in accord

ance with the law just established.

These fundamental propositions were proved a long while since

by Cotes and Smith
;
and a complete exposition of them, from the

point of view of geometrical optics, is to be found in Smith s

treatise. 2

6. Waves Approximately Plane or Spherical.

A plane wave of course remains plane after reflexion from a

truly plane surface ;
but any irregularities in the surface impress

themselves upon the wave. In the simplest case, that of perpen
dicular incidence, the irregularities are doubled, any depressed

portion of the surface giving rise to a retardation in the wave front

of twice its own amount. It is assumed that the lateral dimen
sions of the depressed or elevated parts are large multiples of the

wave-length ;
otherwise the assimilation of the various parts to

plane waves is not legitimate.
In like manner, if a plane wave passes perpendicularly through a

parallel plate of refracting material, a small elevation t at any part
of one of the surfaces introduces a retardation (/j.- l)t in the corre

sponding part of the wave-surface. An error in a glass surface is

thus of only one-quarter of the importance of an equal error in a

reflecting surface. Further, if a plate, otherwise true, be distorted

by bending, the errors introduced at the two surfaces are approxi

mately opposite, and neutralize one another. 3

In practical applications it is of importance to recognize the Symme-
effects of a small departure of the wave-surface from its ideal plane trical

or spherical form. Let the surface be referred to a system of rect- aberra-

angular coordinates, the axis of z being normal at the centre of tion.

the section of the beam, and the origin being the point of contact

of the tangent plane. If, as happens in many cases, the surface

be one of symmetry round OZ, the equation of the surface may be

represented approximately by
z=

r&quot;/2p
+ A)A + (1),

in which p is the radius of curvature, or focal length, and r&quot;
= x1 + y

2
.

If the surface be truly spherical, A = l/8p
3
,
and any deviation

of A from this value indicates ordinary symmetrical spherical
aberration.

If, however, the surface be not symmetrical, we may have to Unsym-
encounter aberration of a lower order of small quantities, and metrical

therefore presumably of higher importance. By taking the axis of aberra-

x and y coincident with the directions of principal curvature at 0, tion.

we may write the equation of the surface

1 It is hero assumed that the object-glass is large enough to- fill the whole of

the pupil with light; also that the glasses are perfectly transparent, and that
there is no loss of light by reflexion. For theoretical purposes the latter re

quirement may be satisfied by supposing the transition between one optical
mei-ium and uiunher to be jrr.ulual in all cases.

p, p being the principal radii of curvature, or focal lengths. The
most important example of unsynnnetrical aberration is in the

spectroscope, where (if the faces of the prisms may be regarded as

at any rate surfaces of revolution) the wave-surface may by suitable

adjustments be rendered symmetrical with respect to the horizontal

plane y= 0. This plane may then be regarded as primary, p being
the primary focal length, at which distance the spectrum is formed.

Under these circumstances and 5 may be omitted from (2),

which thus takes the form

The constants a and 7 in (3) may be interpreted in terms of the

differential coefficients of the principal radii of curvature. By the

usual formula the radius of curvature at the point x of the inter

section of (3) with the plane y= is approximately p(l-6apa.-).

Since 7/
= is a principal plane throughout, this radius of curvature

is a principal radius of the surface
;
so that, denoting it by p, we

have
1 dp-*

a = 6dx &amp;lt;

4
&amp;gt;

Again, in the neighbourhood of the origin, the approximate value

of the product of the principal curvatures is

^ +^.
P P

Thus

d( }= -- &amp;lt; P.- d̂ ^^ +^
\PP J P P p -p P P

whence by (4)

__
I

PP

The equation of the normal at the point x, y, ~ is

C-= = _ _Lr _______ ___JJI#_
- 1 p

- 1 x + 3 etc- + 72/- p
~ l

y + 2y.?y

~ Smith, Compleat System of Optics, Cambridge, 1738. The reader may be
referred to a paper entitled &quot;Notes, chiefly Historical, on some Fundamental Pro

positions in Optics&quot; (Phil. May., June 1886), in which some account is given of

Smith s work, and its relation to modern investigations.
3 On tills principle Grubb has explained the observation that the effects of

bending stress are nearly as prejudicial in the case of thick object-glasses as in

the ca&amp;gt;u of thin ones.
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Primary
ocal

ine.

and its intersection with th

determined approximately by
plane =p occurs at the point

Second

ary focal

line.

terms of the third order being omitted.

According to geometrical optics, the thickness of the image of a

luminous line at the primary focus is determined by the extreme

value of | ;
and for good definition in the spectroscope it is neces-

sary to reduce this thickness as much as possible. One way of

attaining the desired result would be to narrow the aperture ; but,

as we shall see later, to narrow the horizontal aperture is really to

throw away the peculiar advantage of large instruments. The same

objection, however, does not apply to narrowing the vertical aper-

tu re ; and iu many spectroscopes a great improvement in definition

may be thus secured. In general, it is necessary that both 7 and

a be small. Since the value of | docs not depend on p ,
it would

seem that in respect of definition there is no advantage iu avoiding

astigmatism.
The width of the image when 77

= (corresponding to y= 0) is

3apx^, and vanishes when =
0, i.e., when there is no aberration

for rays in the primary plane. In this case the image reduces to a

linear arc. If further 7 = 0, this arc becomes straight, and then

the image at the primary focus is perfect to this order of approxi
mation. As an example where a=0, the image of a luminous

point, formed at an equal distance on the further side of a sloped

equi-convex lens, may be mentioned.

At the secondary focus, =p ,
ail(l from (6)

Zp-yxy

If 7 = 0, the secondary focal line is formed without aberration, but
not otherwise. Both focal lines are well formed when parallel

rays fall upon a plano-convex lens, sloped at about 30, the curved
side of the lens being turned towards the parallel rays.

7. Interference Fringes.

&quot;We have seen
( 2) that, when two trains of parallel waves of

equal wave-length are superposed, the intensity of the resultant

depends upon the phase-relation of the components ;
but it is

necessarily the same at all points of the wave-front. It not un-

frequently happens that the parallelism of the component trains

is approximate only, and there then arises the phenomenon known
as interference fringes. If the two directions of propagation be

inclined on opposite sides to the axis of x at small angles a, the

expressions for two components of equal amplitudes are

and

cos &amp;lt; \t- x cos a-y sin a (

A f )

i

\
\t-x cos a+ y sin a

so that the resultant is expressed by

2cos^/-i^
cos^(V&amp;lt;-xcosa) . . . . (1);

A A
from which it appears that the vibrations advance parallel to the

axis of x, unchanged in type, and with a uniform velocity V/cosa.
Considered as depending on y, the vibration is a maximum when
7/sina is equal to 0, A, 2A, 3A, &c.

, corresponding to the centres of

the bright bands, while for the intermediate values f A, $A, &c.,
there is no vibration. This is the interference of light proceeding
from t.vo similar homogeneous and very distant sources.

Fresnel s In the form of experiment adopted by Fresnel the sources

experi- O
lt

O.,
1 are situated at a finite distance D from the place of observa-

meut. tion ( LIGHT, vol. xiv. p. 606). If A be the point of the screen

equidistant from Oa , 2 ,
and P a neighbouring point, then

approximately

where
J
0.

i

=
&, AP = M.

Thus, if A be the wave-length, the places where the phases are

accordant are given by
u =

n\D/l&amp;gt; (2),

n being an integer.
If the light were really homogeneous, the successive fringes

would be similar to one another and unlimited in number; more
over there would be no place that could be picked out by inspec
tion as the centre of the system. In practice A varies, and the

only place of complete accordance for all kinds of light is at A,
where w= 0. Theoretically, there is no place of complete discord

ance for all kinds of light, and consequently no complete blackness.
In consequence, however, of the fact that the range of sensitiveness

i It is scarcely necessary to say that O u 0.2 must not be distinct sources of

light ; otherwise there could be no fixed phtise-relation and consequently no
regular interference. In Fresnel s experiment 0|, 0.2 are virtual images of one
real source O, obtained by reflexion in t\vo mirrors. The mirrors may be re

placed by a foi-prism. Or, as in Lloyd s arrangement, (&amp;gt;i may be identical with
O, and 2 obtained by a grazing retlexiun fiom a single mirror.

of the eye is limited to less than an &quot;octave,&quot; the centre of the

first dark band (on either side) is sensibly black, even when white

light is employed ;
but it should be carefully remarked that tho

existence of even one band is due to selection, and that the forma
tion of several visible bands is favoured by the capability of the

retina to make chromatic distinctions within the visible range.
The number of perceptible bands increases pari passu with the

approach of the light to homogeneity. For this purpose there are

two methods that may be used.

We may employ light, such as that from the soda flame, which Light

possesses ab initio a high degree of homogeneity. If the range of origin.

wave-length included be -suuinj) a corresponding number of inter- ally

ference fringes may be made visible. The above is the number homo-
obtained by Fizeau, and Michelson has recently gone as far as geneous.

200,000. The narrowness of the bright line of light seen in the

spectroscope, and the possibility of a large number of Fresnel s

bands, depend upon precisely the same conditions; the one is in

truth as much an interference phenomenon as the other.

In the second method the original light may be highly composite, Spectro-
and homogeneity is brought about with the aid of a spectroscope, scopic
The analogy with the first method is closest if we use the spectro- method.

scope to give us a line of homogeneous light in simple substitution

for the artificial name. Or, following Foucault and Fizeau, we

may allow the white light to pass, and subsequently analyse the

mixture transmitted by a narrow slit in the screen upon which the

interference bands are thrown. In the latter case we observe a

channelled spectrum, with maxima of brightness corresponding to

the wave-lengths bu/(iiD). In either case the number of bands
observable is limited solely by the resolving power of the spectro

scope ( 13), and proves nothing with respect to the regularity, or

otherwise, of the vibrations of the original light.
The truth of this remark is strikingly illustrated by the possible Achro-

formation, with white light, of a large number of achromatic bands, matic

The unequal widths of the bands for the various colours, and bauds.

consequent overlapping and obliteration, met with in the usual

form of the experiment, depend upon the constancy of b (the
mutual distance of the two sources) while A varies. It is obvious

that, if b were proportional to A, the widths of the bands would bo

independent of A, and that the various systems would fit together

perfectly. To cany out the idea in its entirety, it would be

necessary to use a diffraction spectrum as a source, and to dupli
cate this by Lloyd s method with a single reflector placed so that

b = Q when A = 0. In practice a sufficiently good result could

doubtless be obtained with a prismatic spectrum (especially if the

red and violet were removed by absorbing agents) under the con
dition that d(b/\)

= in the yellow-green. It is remarkable that,
in spite of the achromatic character of the bands, their possible
number is limited still by the resolving power of the instiument
used to form the spectrum.

If a system of Fresnel s bands be examined through a prism, the Airy s

central white band undergoes an abnormal displacement, which theory
has been supposed to be inconsistent with theory. The explana- of the

tiou has been shown by Airy
-

to depend upon the peculiar manner white

in which the white band is in general formed. centre.

&quot;Any one of the kinds of homogeneous light composing the incident hetero

geneous light will produce a series ot bright and dark bars, unlimited in number
as far as the mixture of light from the two pencils extends, and undistingui^h-
able in quality. The consideration, therefore, of homogeneou&amp;gt; light will never
enable us to determine which is the point that the eye immediately turns to as

the centre of the fringes. What then is the physical circumstance that deter
mines the centre of the fringes?

&quot; The answer is very easy. For different colours the bars have different

breadths. If then the bars of all colours coincide at one part of the mixture of

light, they will not coincide at any other part; but at equal distances on both
sides from that place of coincidence they will be equally far from a state of coin

cidence. If then we can find where the bars of all colours coincide, that point
is the centre of the fringes.

&quot;

It appears then that the cent re of the fringes is not necessarily the point where
the two pencils of light have described equal paths, but is determined by con
siderations of a perfectly different kind..... The distinction is important in

this and in other experiments.&quot;

The effect in question depends upon the dispersive power of the

prism. If v be the linear shifting due to the prism of the originally
central band, v must be regarded as a function of A. Measured
from the original centre, the position of the &quot; bar is now

The coincidence of the various bright bands occurs when this

quantity is as independent as possible of A, that is, when n is the

nearest inteer to
j

or, as Airy expresses it iu terms of the width of a band (It),

n = -
dv/dh.

The apparent displacement of the white band is thus not v

simply, but
dv

i- -A 77 ........ (4).
ah

The signs of dv and dk being opposite, the abnormal displacement
is in addition to the normal elli rt of the prism. Hut, since dv/dh,

2 -Remarks on Mr 1 otter s Experiment &amp;lt;n Inteileience,&quot; Phil. J/a&amp;lt;/.,
ii. p.

1C1, ISoS.

XXTV. =u
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or dvfd\, is not constant, the achromatism of the white band is less

perfect than when no prism is used.

If a grating were substituted for the prism, v would vary as h,

and (4) would vanish, so that in all orders of spectra the white

band would be seen undisplaced.
The theoretical error, dependent upon the dispersive power,

involved in the method of determining the refractive index of a

plate by means of the displacement of a system of interference

fringes (LIGHT, vol. xiv. p. 607) has been discussed by Stokes. 1

In the absence of dispersion the retardation R due to the plate
would be independent of A, and therefore completely compensated
at the point determined by?t = DR/6 ;

but when there is dispersion
it is accompanied by a fictitious displacement of the fringes on the

principle explained by Airy.
More recently the matter has engaged the attention of Corim,

2

who thus formulates the general principle :

&quot; Dans un systeme de

/ranges d interferences produites A I aide d\me lumiere heterogene

ayant un spectre continu, il cxiste toujours line /range achromatique

quijoue le role dc /range ccntrale et qui se trouve au point de champ
oil les radiations les plus intenses prescntcnt une difference de phase
maximum ou minimum. &quot;

In Fresnel s experiment, if the retardation of phase due to an

interposed plate, or to any other cause, be F(A.), the whole relative

retardation of the two pencils at the point u is

and the situation of the central, or achromatic, band is determined,
not by &amp;lt;

=
0, but by d&amp;lt;p/d\

=
0, or

= A2
DF(\)/& ....... (6).

Limits In the theoretical statement we have supposed the source of light
to the to be limited to a mathematical point, or to be extended only in

width the vertical direction (parallel to the bands). Such a vertical

of the extension, while it increases illumination, has no prejudicial effect

source of upon distinctness, the various systems due to different points of the

light. luminous line being sensibly superposed. On the other hand, the

horizontal dimension of the source must be confined within narrow

limits, the condition obviously being that the displacement of the

centre of the system incurred by using in succession the two edges

only of the slit should be small in comparison with the width of

an interference band.

Diffrac- Before quitting this subject it is proper to remark that Fresnel s

tion and bands are more influenced by diffraction than their discoverer

Fres- supposed. On this account the fringes are often unequally broad

nel s and undergo fluctuations of brightness. A more precise calcula-

bands. tion has been given by H. F. Weber 3 and by H. Struve,
4 but the

matter is too complicated to be further considered here. The
observations of Struve appear to agree well with the corrected

theory.
8. Colours of Thin Plates.

&quot;When plane waves of homogeneous light (A) fall upon a parallel

plate of index
/j.,

the resultant reflected wave is made up of an
infinite number of components, of which the most important
are the first, reflected at the upper surface of the plate, and the

second, transmitted at the upper surface, reflected at the under

surface, and then transmitted at the upper surface. It is readily

proved ( LIGHT, vol. xiv. p. 608) that so far as it depends upon the

distances to be travelled in the plate and in air the retardation

(8) of the second wave relatively to the first is given by
8 = 2

/
ucos a ....... (1),

where t denotes the thickness of the plate, and a the angle of

refraction corresponding to the first entrance. If we represent all

the vibrations by complex quantities, from which finally the

imaginary parts are to be rejected, the retardation 5 may be

expressed by the introduction of the factor e
~ ilcS

&amp;gt;

where i= \/(
-

1),

and K = 2ir/A.

Summa- At each reflexion or refraction the amplitude of the incident

tion of wave must be supposed to be altered by a certain factor. When
partial the light proceeds from the surrounding medium to the plate, the

waves. factor for reflexion will be supposed to be b, and for refraction c
;
the

corresponding quantities when the progress is from the plate to

the surrounding medium will be denoted by c, f. Denoting the

incident vibration by unity, we have then for the first component
of the reflected wave I, for the second cc/t~

lKS
,

for the third

cc
3
ff~

2ilfS
,
and so on. Adding these together, and summing the

geometric series, we find

In like manner for the wave transmitted through the plate we get
,-f

(3).
1 -c2

The quantities b, c, e, f are not independent. The simplest
way to find the relations between them is to trace the consequences

1 Brit. Ass. Rep.. 1850.
2 Wied. Ann., viii. p. 407.

2 Jour, de, Physique, \. p. 293, 1882.
4 Wied. Ann., xv. p. 49.

of supposing 8 = in (2) and (3). For it is evident a priori that
with a plate of vanishing thickness there must be a vanishing re

flexion, and a total transmission. Accordingly,

the first of which embodies Arago s law of the equality of reflexions,
as well as the famous &quot;

loss of half an undulation.&quot; Using these

we find for the reflected vibration,

and for the transmitted vibration

I -c&quot;

-1 o IKO \~/&quot;1-C 2
6

The intensities of the reflected and transmitted lights are the Inten-

squares of the moduli of these expressions. Thus sities.

T , .,
&amp;lt;

n , i v i , (1
- cos /tS)

2 + sin 2*5
Intensity of reflected light

= c-

(1
- e

3 cos K$)- + e
4 in 2 S

4e2 sin 2
(i/c5)

1 - 2e- cos *5 + c1

Intensity of transmitted light = .
;

l-Se-cos/cS + c 4 (8),

the sum of the two expressions being unity.
According to (7) not only does the reflected light vanish com- Zero re-

pletely when 8 = 0, but also whenever %k$ = mr, n being an integer, ilexionat

that is, whenever 8 = 7i\. When the first and third medium arc certain

the same, as we have here supposed, the central spot in the system thick-

of Newton s rings is black, even though the original light contain nesses.

a mixture of all wave lengths. The general explanation of the
colours of Newton s rings is given under LIGHT, to which reference
must be made. If the light reflected from a plate of any thickness
be examined with a spectroscope of sufficient resolving power ( 13),
the spectrum will be traversed by dark bands, of which the centre

corresponds to those wave lengths which the plate is incompetent to
reflect. It is obvious that there is no limit to the fineness of the
bands which may be thus impressed upon a spectrum, whatever

may be the character of the original mixed light.
The relations between the factors b, c, c, f have been proved, Prin-

independcntly of the theory of thin plates, in a general manner ciple of

by Stokes,
5 who called to his aid the general mechanical principle reversi-

of reversibility. If the motions constituting the reflected and bility.
refracted rays to which an incident ray gives rise be supposed to

be reversed, they will reconstitute a reversed incident ray. This

gives one relation
;
and another is obtained from the consideration

that there is no ray in the second medium, such as would be

generated by the operation alone of either the reversed reflected or

refracted rays. Space does not allow of the reproduc
tion of the argument at length, but a few words may
perhaps give the reader an idea of how the conclusions
are arrived at. The incident ray (IA) being 1, the re

flected (AR) and refracted (AF) rays are denoted by b

and c. When b is reversed, it gives rise to a reflected /

ray b 2
along AI, and a refracted ray be along AG (say). Fig. l.

When c is reversed, it gives rise to (/along AI, and ce along AG.
Hence bc + cc = Q, b~ + cf=l, which agree with (4).

It is here assumed that there is no change of phase in the act
of reflexion or refraction, except such as can be represented by a

change of sign. Professor Stokes has, however, pushed the applica
tion of his method to the case where changes of phase are admitted,
and arrives at the conclusion that &quot;the sum of the accelerations

of phase at the two reflexions is equal to the sum of the accelera

tions at the two refractions, and the accelerations of the two re

fractions are equal to each other.&quot; The accelerations are supposed
to be so measured as to give like signs to c and/, and unlike to b

and e. The same relations as before obtain between, the factors

b} c
&amp;gt;

e
&amp;gt;f&amp;gt; expressing the ratios of amplitudes.

6

When the third medium differs from the first, the theory of thin Thin

plates is more complicated, and need not here be discussed. One plate in

particular case, however, may be mentioned. When a thin trans- contact

5 &quot;On the Perfect Blackness of the Central Spot in Newton s Rings, and on
the Verification of Fresnel s Formula; for the Intensities of Reflected and Kefructed perfect
Kays,&quot; Cainb. and Dub. Math. Jour., vol. iv. p. 1, 1849

; reprint vol. ii. p. 89. reflector.
t&amp;gt; It would appear, however, that these laws cimuot be properly applied to the

calculation of reflexion from a thin plate. This is sufficiently proved by the fact

that the resultant expression for the intensity founded upnn them does not vanish
with the thickness. The truth is that the method of deducing the aggregate
reflexion from the consideration of the successive partial reflexions and refrac
tions is applicable only when the disturbance in the interior of the plate is fully

represented by the transverse waves considered in the argument, whereas the
occurrence of a change of phase is probably connected with the existence of
additional superficial waves ( 27). The existence of these superficial waves

may be ignored when the reflected and refracted waves are to be considered

only at distances from the surface exceeding a few wave-lengths, but in the

application to thin plates this limitation is violated. If indeed the method of

calculating the aggregate reflexion from a thin plate were sound when a change
of phase occurs, we could still use the expressions (2) and (3), merely under
standing by 6, c, e, f, factors which may be complex ;

and the same formal rela

tions (4) would still hold good. These &quot;do not agree with those found by Stokes

by the method of reversion ; and the discrepancy indicates that, when there are

changes of phase, the action of a thin plate cannot be calculated in the usual way.
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parent film is backed by a perfect reflector, no colours should be

visible, all the light being ultimately reflected, whatever the wave

length may be. The experiment may be tried with a thin layer
of gelatin on a polished silver plate. In other cases where a

different result is observed, the inference is that either the metal
does not reflect perfectly, or else that the material of which the

film is composed is not sufficiently transparent.
Colours Theory and observation alike show that the transmitted colours

f of a thin plate, e.g., a soap film or a layer of air, arc very inferior

..ncient to those reflected. Specimens of ancient glass, which have under

pass, gone superficial decomposition, on the other hand, sometimes show
transmitted colours of remarkable brilliancy. The probable ex

planation, suggested by Brewster, is that we have here to deal not

merely with one, but with a series of thin plates of not very
different thicknesses. It is evident that with such a series the

transmitted colours would be much purer, and the reflected much
brighter, than usual. If the thicknesses are strictly equal, certain

wave-lengths must still be absolutely missing in the reflected light ;

while on the other hand a constancy of the interval between the

plates will in general lead to a special preponderance of light of

some other wave-length for which all the component parts as they
ultimately emerge are in agreement as to phase.

1

Colours All that can be expected from a physical theory is the dctermina-
&amp;gt;f New- tion of the composition of the light reflected from or transmitted
;ou s by a thin plate in terms of the composition of the incident light.

;cale. The further question of the chromatic character of the mixtures
thus obtained belongs rather to physiological optics, and cannot
be answered without a complete knowledge of the chromatic re

lations of the spectral colours themselves. Experiments upon this

subject have been made by various observers, and especially by Max
well,

2 who has exhibited his results on a colour diagram as used by
Newton. A calculation of the colours of thin plates, based upon
Maxwell s data, and accompanied by a drawing showing the curve

representative of the entire series up to the fifth order, has recently
been published ;

3 and to this the reader who desires further infor

mation must be referred, with the remark that the true colours are

not seen in the usual manner of operating with a plate of air

enclosed between glass surfaces, on account of the contamination
with white light reflected at the other surfaces of the glasses.
This objection is avoided when a soap film is employed, to the
manifest advantage of the darker colours, such as the red of the
first order. The colours of Newton s scale are met with also in the

light transmitted by a somewhat thin plate of doubly-refracting
material, such as mica, the plane of analysis being perpendicular
to that of primitive polarization.
The same series of colours occur also in other optical experi

ments, e.g., at the centre of the illuminated area when light
issuing from a point passes through a small round aperture in an
otherwise opaque screen ( 10).
The colours of which we have been speaking are those formed at

nearly perpendicular incidence, so that the retardation (reckoned as

a distance), viz.
, 2/^cosa ,

is sensibly independent of A. This state of

things may be greatly departed from when the thin plate is rarer than
its surroundings, and the incidence is such that a is nearly equal to

90, for then, in consequence of the powerful dispersion, cos a may
vary greatly as we pass from one colour to another. Under these
circumstances the series of colours entirely alters its character, and
the bands (corresponding to a graduated thickness) may even lose

their coloration, becoming sensibly black and white through many
alternations. 4 The general explanation of this remarkable pheno
menon was suggested b}- Newton, but it does not appear to have
been followed out in accordance with the wave theory.

Let us suppose that plane waves of white light travelling in glass
are incident at angle a upon a plate of air, which is bounded again
on the other side by glass. If /x be the index of the glass, a the

angle of refraction, then sino = ^sino; and the retardation, ex

pressed by the equivalent distance in air, is

2t sec o -
/j.

. 2t tan a! sin a= It cos a
;

and the retardation in iihasc is 21 cos a /\, A being as usual the wave
length in air.

The first thing to be noticed is that, when a approaches the
critical angle, cos a becomes as small as we please, and that conse

quently the retardation corresponding to a given thickness is very
much less than at perpendicular incidence. Hence the glass surfaces
need not be so close as usual.

A second feature is the increased brilliancy of the light. Ac
cording to (7) the intensity of the reflected light when at a maximum
(sinj:5 = l) is 4c/(l + c-)-. At perpendicular incidence e is about
J, and the intensity is somewhat small; but, as coso approaches
zero, c approaches unity ( 2G), and the brilliancy is much increased.

IUUB uiBpiacciueut in piiose us won ns in amplitude, instead ol l

fluting merely to ititensitiet.
2 Maxwell, &quot;Theory of Compound Colours.&quot; J /iil. Trans., 18CO.
3 Edin. Trans., 1887.
4 Newton s Optics, l&amp;gt;k. ii. ; Fox Tulbot, I hil. Mag., is. p. 401, 16

But the peculiarity which most demands attention is the lessened

influence of a variation in A upon the phase-retardation. A
diminution of A. of itself increases the retardation of phase, but,
since waves of shorter wave-length are more refrangible, this effect

may be more or less perfectly compensated by the greater obliquity,
and consequent diminution in the value of cos a . &quot;We will investi

gate the conditions under which the retardation of phase is

stationary in spite of a variation of A.

In order that A^cosa may be stationary, we must have
A sin a!da! + cos a d\=

,

where (o being constant)
cos a da = sin o dfj. .

Thus

giving a when the relation between ju and A is known.
According to Cauchy s formula, which represents the facts very

well throughout most of the visible spectrum,

M= A + BA- 2 ....... (10),
so that

eotV-^-
2-*^ ..... (11).A^ p

If we take, as for Chance s &quot;extra-dense flint,&quot; B= 984 x 10
&quot; 10

,

and, as for the soda lines, /j.
= l Q5, A = 5 S9 x 10

&quot; 5
,
we get

a = 79 30 .

At this angle of refraction, and with this kind of glass, the retardation

of phase is accordingly nearly independent of wave-length, and
therefore the bands formed, as the thickness varies, are approxi
mately achromatic. Perfect achromatism would be possible only
under a law of dispersion

^
2=A -B A2

.

If the source of light be distant and very small, the black bands
are wonderfully fine and numerous. The experiment is best made
(after Newton) with a right-angled prism, whose hypothenusal
surface may be brought into approximate contact with a plate of

black glass. The bands should be observed with a convex lens, of

about 8 inches focus. If the eye be at twice this distance from the

prism, and the lens be held midway between, the advantages are

combined of a large field and of maximum distinctness.

If Newton s rings are examined through a prism, some very Effect of
remarkable phenomena are exhibited, described in his twenty-fourth a prism.
observation. 5

&quot;When the two object-glasses are laid upon one

another, so as to make the rings of the colours appear, though with

my naked eye I could not discern above eight or nine of those rings,

yet by viewing them through a prism I could see a far greater multi

tude, insomuch that I could number more than forty..... And I

believe that the experiment may be improved to the discovery of

far greater numbers..... But it was on but one side of these rings,

namely, that towards which the refraction was made, which by the

refraction was rendered distinct, and the other side became more
confused than when viewed with the naked eye.....

&quot;I have sometimes so laid one object-glass upon the other

that to the naked eye they have all over seemed uniformly white,
without the least appearance of any of the coloured rings ;

and yet

by viewing them through a prism great multitudes of those rings
have discovered themselves.&quot;

Newton was evidently much struck with these &quot;so odd circum
stances

;

&quot;

and he explains the occurrence of the rings at unusual
thicknesses as due to the dispersing power of the prism. The blue

system being more refracted than the red, it is possible under cer

tain conditions that the nth blue ring may be so much displaced

relatively to the corresponding red ring as at one part of the cir

cumference to compensate for the different diameters. A white

stripe may thus be formed in a situation where without the prism
the mixture of colours would be complete, so far as could be judged
by the eye.
The simplest case that can be considered is when the &quot; thin

plate
&quot;

is bounded by plane surfaces inclined to one another at a

small angle. By drawing back the prism (whose edge is parallel
to the intersection of the above-mentioned planes) it will always
be possible so to adjust the effective dispersing power as to bring
the ?i

th bars to coincidence for any two assigned colours, and
therefore approximately for the entire spectrum. The formation

of the achromatic band, or rather central black band, depends indeed

upon the same principles as the fictitious shifting of the centre of

a system of Fresnel s bands when viewed through a prism.
But neither Newton nor, as would appear, any of his successors Condi-

has explained why the bands should be more numerous than usual, tioii of

and under certain conditions sensibly achromatic for a large mini- achro-

ber of alternations. It is evident that, in the particular case of the matism.

wedge-shaped plate above specified, such a result would not occur.

The width of the bands for any colour would be proportional to A,

as well after the displacement by the prism as before
;
and the

succession of colours formed in white light and the number of

perceptible bands would be much as usual._
5 Newton s Optics. See also Place, Pogg. Ann., cxiv. p. 504, 1SG1.
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The peculiarity to be explained appears to depend upon the cur

vature of the surfaces bounding the plate. For simplicity suppose
that the lower surface is plane (/

=
0), and that the approximate

equation of the upper surface is y^=a + bx-, a being thus the least

distance between the plates. The black of the nih order for wave

length A occurs when

an.l thus the width (&e) at this place of the band is given by

^\ = 2bxSx (13),

or

*,=JL= _x

If the glasses be in contact, as is usually supposed in the theory
of Newton s rings,

= 0. and 5.raA 5
,
or the width of the band of

the i
th order varies as the square root of the wave-length, instead

of as the first power. Even in this case the overlapping and subse

quent obliteration of the bands is greatly retarded by the use of the

prism, but the full development of the phenomenon requires that

a should be finite. Let us inquire what is the condition in order

that the width of the band of the ?i
th order may be stationary, as

A varies. By (14) it is necessary that the variation of \&quot;/(fyi\
-
a)

should vanish. Hence a = \n\, so that the interval between the

surfaces at the place where the ii
th band is formed should be half

due to curvature and half to imperfect contact at the place of

closest approach. If this condition be satisfied, the achromatism of

the ?i
th

band, elFected by the prism, carries with it the achromatism
of a large number of neighbouring bands, and thus gives rise to the

remarkable effects described by Newton.

9. Ncivtons Diffusion Rings,

In the fourth part of the second book of his Optics Newton

investigates another series of rings, usually (though not very
appropriately) known as the colours of thick plates. The funda
mental experiment is as follows. At the centre of curvature of a

concave looking-glass, quicksilvered behind, is placed an opaque
card, perforated by a small hole through which sunlight is

admitted. The main body of the light returns through the

aperture ;
but a series of concentric rings are seen upon the card,

the formation of which was proved by Newton to require the

co-operation of the two surfaces of the mirror. Thus the diameters
of the rings depend upon the thickness of the glass, and none
are formed when the glass is replaced by a metallic speculum.
The brilliancy of the rings depends upon imperfect polish of

the anterior surface of the glass, and may be augmented by a

coat of diluted milk, a device used by the Due de Chaulnes.
The rings may also be well observed without a screen in the

manner recommended by Stokes. For this purpose all that is

required is to place a small flame at the centre of curvature of

the prepared glass, so as to concide with its image. The rings
are then seen surrounding the flame and occupying a definite

position in space.
The explanation of the rings, suggested by Young, and developed

by Herschel, refers them to interference between one portion of

light scattered or diffracted by a particle of dust, and then regularly
refracted and reflected, and another portion first regularly refracted

and reflected and then diffracted at emergence by the same
Stokes s particle. It has been shown by Stokes 1 that no regular inter-

prin- ference is to be expected between portions of light diffracted by
ciple. different particles of dust.

In the memoir of Stokes will be found a very complete discus

sion of the whole subject, and to this the reader must be referred

who desires a fuller knowledge. Our limits will not allow us to

do more than touch upon one or two points. The condition of

fixity of the rings when observed in air, and of distinctness when
a screen is used, is that the systems due to all parts of the diffusing
surface should concide

;
and it is fulfilled only when, as in

Newton s experiments, the source and screen are in the plane
passing through the centre of curvature of the glass.

Plane As the simplest for actual calculation, we will consider a little

mirror further the case where the glass is plane and parallel, of thickness

and lens, t and index
/u.,

and is supplemented by a lens at whose focus the

source of light is placed. This lens acts both as collimator and as

object-glass, so that the combination of lens

and plane mirror replaces the concave mirror of

Newton s experiment. The retardation is calcu
lated in the same way as for thin plates. In

fig. 2 the diffracting particle is situated at B,
and we have to find the relative retardation of

the two rays which emerge finally at inclina

tion 6, the one diffracted at emergence following
the path ABDBIE, and the other diffracted at

entrance and following the path ABFGH.
Fig. 2.

The retardation of the

former from B to I is
2/j.t+ Bl, and of the latter from B to the

equivalent place G is 2^BF. Now FB = 2sec0
,
8 being the angle

Trans.. Is. p. 147, 1801.

of refraction
;
BI = 2tan0 sinfl ;

so that the relative retardation R
is given by

R, = 2^ {
1 + (i-

l tan ff sin - sec 6
}
= Ijd (I

- cos 6 ) .

If 6,9 be small, we may take

as sufficiently approximate.
The condition of distinctness is here satisfied, since R, is the same

for every ray emergent parallel to a given one. The rays of one

parallel system are collected by the lens to a focus at a definite

point in the neighbourhood of the original source.

The formula (1) was discussed by Herschel, and shown to agree
with Newton s measures. The law of formation of the rings follows

immediately from the expression for the retardation, the radius of

the ring of n th order being proportional to n and to the square
root of the wave-length.

10. Hiujfjcns s Principle. Theory of Shadoivs.

The objection most frequently brought against the undulatory
theory in its infancy was the difficulty of explaining in accordance
with it the existence of shadows. Thanks to Fresno! and his fol

lowers, this department of optics is now precisely the one in which
the theory has secured its greatest triumphs.
The principle employed in these investigations is due to Huygens,

and may be thus formulated. If round the origin of waves an
ideal closed surface be drawn, the whole action of the waves in the

region beyond may be regarded as due to the motion continually
propagated across the various elements of this surface. The wave
motion due to any element of the surface is called a secondary
wave, and in estimating the total effect regard must be paid to the

phases as well as the amplitudes of the components. It is usually
convenient to choose as the surface of resolution a wave-front, i.e.,

a surface at which the primary vibrations are in one phase.

Any obscurity that may hang over Huygens s principle is due

mainly to the indefiniteness of thought and expression which we
must be content to put up with if we wish to avoid pledging our
selves as to the character of the vibrations. In the application to

sound, where we know what we are dealing with, the matter is

simple enough in principle, although mathematical difficulties

would often stand in the way of the calculations we might wish to

make. The ideal surface of resolution may be there regarded as a

flexible lamina
;
and we know that, if by forces locally applied every

element of the lamina be made to move normally to itself exactly
as the air at that place does, the external aerial motion is fully
determined. By the principle of superposition the whole effect

may be found by integration of the partial effects due to each ele

ment of the surface, the other elements remaining at rest.

We will now consider in detail the important case in which
uniform plane waves are resolved at a surface coincident with a

wave-front (OQ). We imagine the wave-front divided into element

ary rings or zones, called Huygens s zones, by spheres described

round P (the point at which the aggregate effect is to be estimated),
the first sphere, touching the plane at 0, with a radius equal to PO,
and the succeeding spheres with radii increasing at each step by ^A.
There are thus marked out a series of circles, whose
radii x are given by ar-t-r

2
=(r + ^?iA)

2
,
or x 2 = n\r .----L-*_.-_

nearly ;
so that the rings are at first of nearly equal I /

area. Now the effect upon P of each element of

the plane is proportional to its area
;
but it depends

also upon the distance from P, and possibly upon
the inclination of the secondary ray to the direc

tion of vibration and to the wave-front. These

Huy-
gens s

principle

Plane

primary
wave.

Huy
gens s

zones.

Fg.

questions will be further considered in connexion with the dyna
mical theory ;

but under all ordinary circumstances the result is

independent of the precise answer that may be given. All that

it is necessary to assume is that the effects of the successive zones

gradually diminish, whether from the increasing obliquity of the

secondary ray or because (on account of the limitation of the region
of integration) the zones become at last more and more incomplete.
The component vibrations at P due to the successive zones are thus

nearly equal in amplitude and opposite in phase (the phase of each

corresponding to that of the infinitesimal circle midway between
the boundaries), and the series which we have to sum is one in

which the terms are alternately opposite in sign and, while at first

nearly constant in numerical magnitude, gradually diminish to

/ero. In such a series each term may be regarded as very nearly
indeed destroyed by the halves of its immediate neighbours, and
thus the sum of the whole series is represented by naif the first

term, which stands over uncompensated. The question is thus
reduced to that of finding the effect of the first zone, or central

circle, of which the area is itXr.

We have seen that the problem before us is independent of the

law of the secondary wave as regards obliquity; but the result of

the integration necessarily involves the law of the intensity and

phase of a secondary wave as a function of r, the distance from the

origin. And we may in fact, as was done by A. Smith,&quot; determine

- Cainh. Jfnt/i. Juur., iii. p. 40, 1843.
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atial

uase of

cond-

y
aves.

the law of the secondary wave, by comp.-iring the result of the

integration with that obtained by supposing the primary wave to

pass on to P without resolution.

Now as to the phase of the secondary wave, it might appeal-

natural to suppose that it starts from any point Q with the phase
of the primary wave, so that on arrival at P it is retarded by the

amount corresponding to QP. But a little consideration will prove
that in that case the series of secondary waves could not reconstitute

the primary wave. For the aggregate effect of the secondary waves

is the half of that of the first Huygens zone, and it is the central

element only of that zone for which the distance to be travelled is

equal to r. Let us conceive the zone in question to be divided

into infinitesimal rings of equal area. The effects due to each of

these rings are equal in amplitude and of phase ranging uniformly
over half a complete period. The phase of the resultant is midway
between those of the extreme elements, that is to say, a quarter of

a period behind that due to tlie element at the centre of the circle.

It is accordingly necessary to suppose that the secondary waves

start with a phase one-quarter of a period in advance of that of

the primary wave at the surface of resolution.

.ictor Further, it is evident that account must be taken of the variation

r of phase in estimating the magnitude of the effect at P of the first

cond- zone. The middle element alone contributes without deduction
;

y the effect of every other must be found by introduction of a resolv-

ave. ing factor, equal to cos0, if 6 represent the difference of phase
between this element and the resultant. Accordingly, the ampli
tude of the resultant will be less than if all its components had the

same phase, in the ratio

or 2:Tr. Xow 2 area /7r
= 2Ar

;
so that, in order to reconcile the

amplitude of the primary wave (taken as unity) with the half effect

of the first zone, the amplitude, at distance r, of the secondarv wave
emitted from the element of area dS must be taken to be

...... (1).
Ar

By this expression, in conjunction with the quarter-period accelera

tion of phase, the law of the secondary wave is determined.

That the amplitude of the secondary wave should vary as r~ l was
to be expected from considerations respecting energy ; but the

occurrence of the factor A&quot;

1
,
and the acceleration of phase, have

sometimes been regarded as mysterious. It may be well therefore

to remember that precisely these laws apply to a secondary wave
of sound, which can be investigated upon the strictest mechanical

principles.
The recomposition of the secondary waves may also be treated

analytically. If the primary wave at be cos K(tt, the effect of the

secondary wave proceeding from the element dS at Q is

dS dS . . . .

cosK(at- p + l\}= sin
K(&amp;lt;

-
/&amp;gt;)

.

Ap Ap
If dS = 2ir.)

i

d.i
,
we have for the whole effect

2?r /&quot;

x
sin K(at-

Ayo p

or, since xdx = pdp, K = 2n-/A,

In order to obtain the effect of the primary wave, as retarded by
traversing the distance r, viz., cos K (at r), it is necessary to suppose
that the integrated term vanishes at the upper limit. And it is

important to notice that without some further understanding the

integral is really ambiguous. According to the assumed law of

the secondary wave, the result must actually depend upon the

precise radius of the outer boundary of the region of integration,

supposed to be exactly circular. This case is, however, at most

very special and exceptional. We may usually suppose that a

large number of the outer rings are incomplete, so that the in

tegrated term at the upper limit may properly be taken to vanish.

If a formal proof be desired, it may be obtained by introducing
into the integral a factor such as e &quot;P,in

which h is ultimately
made to diminish without limit.

When the primary wave is plane, the area of the first Huygens
/.one isir\r, and, since the secondary waves vary as r~ l

,
the intensity

is independent of r, as of course it should be. If, however, the prim
ary wave be spherical, and of radius a at the wave-front of resolu

tion, then we know that at a distance r further on the amplitude
of the primary wave will be diminished in the ratio a:(r + n).
This may be regarded as a consequence of the altered area of the
first Huygens zone. For, if x be its radius, we have

so that

n earl v.

Since the distance to Lc travelled by the secondary waves is still

/, we sec how the effect of the first zone, and therefore of the
whole series is proportional ioa/(a + r). In like manner may be

treated other cases, such as that of a primary wave-front of un

equal principal curvatures.

The general explanation of the formation of shadows may also

be conveniently based upon Huygens s zones. If the point under
consideration be so far away from the geometrical shadow that a

large number of the earlier zones are complete, then the illumina

tion, determined sensibly by the first zone, is the same as if there
were no obstruction at all. If, on the other hand, the point be well

immersed in the geometrical shadow, the earlier zones are alto

gether missing, and, instead of a series of terms beginning with
finite numerical magnitude and gradually diminishing to zero, we
have now to deal with one of which the terms diminish to zero at

loth ends. The sum of such a series is very approximately zero,
each term being neutralized by the halves of its immediate neigh
bours, which are of the opposite sign. The question of light or

darkness then depends upon whether the series begins or ends

abruptly. With few exceptions, abruptness can occur only in the

presence of the first term, viz., when the secondary wave of least

retardation is unobstructed, or when a ray passes through the

point under consideration. According to the undulatory theory
the light cannot be regarded strictly as travelling along a ray ;

but
the existence of an unobstructed ray implies that the system of

Huygens s zones can be commenced, and, if a large number of these

zones are fully developed and do not terminate abruptly, the

illumination is unaffected by the neighbourhood of obstacles.

Intermediate cases in which a few zones only are formed belong
especially to the province of diffraction.

An interesting exception to the general rule that full brightness

requires the existence of the first zone occurs when the obstacle

assumes the form of a small circular disk parallel to the plane of

the incident waves. In the earlier half of the 18th century
1 Delisle

found that the centre of the circular shadow was occupied by a

bright point of light, but the observation passed into oblivion

until Poisson brought forward as an objection to Fresnel s theory
that it required at the centre of a circular shadow a point as bright
as if no obstacle were intervening. If we conceive the primary
wave to be broken up at the plane of the disk, a system of Huygens s

zones can be constructed which begin from the circumference
;

and the first zone external to the disk plays the part ordinarily
taken by the centre of the entire system. The whole effect is the

half of that of the first existing zone, and this is sensibly the same
as if there were no obstruction.

When light passes through a small circular or annular aperture,
the illumination at any point along the axis depends upon the

precise relation between the aperture and the distance from it at

which the point is taken. If, as in the last paragraph, we imagine
a system of zones to be drawn commencing from the inner circular

boundary of the aperture, the question turns upon the manner in

which the series terminates at the outer boundary. If the aperture
be such as to fit exactly an integral number of zones, the aggregate
effect may be regarded as the half of those due to the first and last

zones. If the number of zones be even, the action of the first and last

zones are antagonistic, and there is complete darkness at the point.
If on the other hand the number of zones be odd, the effects con

spire ;
and the illumination (proportional to the square of the ampli

tude) is four times as great as if there were no obstruction at all.

The process of augmenting the resultant illumination at a

particular point by stopping some of the secondary rays may be

carried much further. 2 By the aid of photography it is easy to

prepare a plate, transparent where the zones of odd order fall, and

opaque where those of even order fall. Such a plate has the power
of a condensing lens, and gives an illumination out of all propor
tion to what could be obtained without it. An even greater effect

(fourfold) would be attained if it were possible to provide that the

stoppage of the light from the alternate zones were replaced by a

phase-reversal without loss of amplitude.
In such experiments the narrowness of the zones renders necessary

a pretty close approximation to the geometrical conditions. Thus
in the case of the circular disk, equidistant (r) from the source of

light and from the screen upon which the shadow is observed, the

width of the first exterior zone is given by

Shadows.

Poisson s

problem.

Circular

or

annular

aperture.

Soret s

experi
ment.

Degree
of

accuracy

required.

2x being the diameter of the disk. If 2r=1000 cm., 2x = l cm.,

A = 6xlO- 5
cm., then dx= QQl5 cm. Hence, in order that this

zone may be perfectly formed, there should be no error in the cir

cumference of the order of 001 cm. 3 The experiment succeeds in

a dark room of the length above mentioned, with a threepenny bit

(supported by three threads) as obstacle, the origin of light being
a small needle hole in a plate of tin, through which the sun s rays
shine horizontally after reflexion from an external mirror. In the

absence of a heliostat it is more convenient to obtain a point of

light with the aid of a lens of short focus.

i Yerdet, Lemons tTOftique Physique, i. (Hi. 2 Soret, Pogg. Ann., elvl. p. 90, 187.&quot;,.

3 It is easy to sec that the radius of the bright spot is of the same order of

magnitude.
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The amplitude of the light at any point in the axis, when plane
waves are incident perpendicularly upon an annular aperture,

is, as above,
cos K(at

-
r-))

- cos n(at
-

r.,)
= 2 sin KCit . sin K(I\

-
r.,} ,

r,,, r
l being the distances of the outer and inner boundaries from

the point in question. It is scarcely necessary to remark that in

all such cases the calculation applies in the first instance to homo

geneous light, and that, in accordance with Fourier s theorem,
each homogeneous component of a mixture may be treated separ

ately. When the original light is white, the presence of some

components and the absence of others will usually give rise to

coloured eii ects, variable with the precise circumstances of the case.

Although what we have to say upon the subject is better post-

poned until we consider the dynamical theory, it is proper to point
out at once that there is an element of assumption in the appli-
cation of Huygens s principle to the calculation of the effects pro
duced by opaque screens of limited extent. Properly applied, the

principle could not fail
; but, as may readily be proved in the case

, of sonorous waves, it is not in strictness sufficient to assume the

expression for a secondary wave suitable when the primary wave
is undisturbed, with mere limitation of the integration to the

transparent parts of the screen. But, except perhaps in the case

of very fine gratings, it is probable that the error thus caused is

insignificant ; for the incorrect estimation of the secondary waves
will be limited to distances of a few wave-lengths only from the

boundary of opaque and transparent parts.

11. Fraunliofcr s Diffraction Phenomena.

A very general problem in diffraction is the investigation of

the distribution of light over a screen upon which impinge
divergent or convergent spherical waves after passage through
various diffracting apertures. When the waves are convergent
and the recipient screen is placed so as to contain the centre of

convergency the image of the original radiant point, the calcu

lation assumes a less complicated form. This class of phenomena
was investigated by Fraunhofer (upon principles laid down by
Fresnel), and are sometimes called after his name. z

We may conveniently commence with them on f
account of their simplicity and great importance - 7^
in respect to the theory of optical instruments. o I

If / be the radius of the spherical wave at the ./ ^\
place of resolution, where the vibration is repre- r&amp;lt;

&quot; ^x
seuted by cos nat, then at any point M (fig. 4) in *~&amp;gt;g-

4 -

the recipient screen the vibration due to an element dS of the
wave-front is

( 9)
dS , . N-- sin K(at

-
p) ,

Ap
p being the distance between M and the element dS.

Taking coordinates in the plane of the screen with the centre of

the wave as origin, let us represent M by {, n, and P (where dS is

situated) by x, y, z.

Then

so that

In the applications with which we are concerned, |, ?j are very
small quantities ; and we may take

-/{
-*

At the same time dS may be identified with dxdy, and in the de
nominator p may be treated as constant and equal to /. Thus
the expression for the vibration at M becomes

E.xpres- and for the intensity, represented by the square of the amplitude,
sion fol

ia tensity.
^ =

A

This expression for the intensity becomes rigorously applicable
when f is indefinitely great, so that ordinary optical aberration

disappears. The incident waves are thus plane, and are limited
to a plane aperture coincident with a wave-front. The integrals
are then properly functions of the direction in which the light is

to be estimated.

In experiment under ordinary circumstances it makes no differ

ence whether the collecting lens is in front of or behind the diffract

ing aperture. It is usually most convenient to employ a telescope
focused upon the radiant point, and to place the diffracting aper
tures immediately in front of the object-glass. What is seen

through the eye-piece in any case is the same as would be depicted
upon a screen in the focal _plane.

Theorems Before proceeding to special cases it maybe well to call attention
of Bridge, to some general properties of the solution expressed by (2).

1

Phil. Nov. 1858.

If, when the aperture is given, the wave-length (proportional to

K&quot;

1

) varies, the composition of the integrals is unaltered, provided
| and 77 are taken universely proportional to A. A diminution of

A thus leads to a simple proportional shrinkage of the diffraction

pattern, attended by ail augmentation of brilliancy in proportion
to A- 2

.

If the wave-length remains unchanged, similar effects are pro
duced by an increase in the scale of the aperture. The linear

dimension of the diffraction pattern is inversely as that of the

aperture, and the brightness at corresponding points is as the

square of the area of aperture.
If the aperture and wave-length increase in the same proportion,

the size and shape of the diffraction pattern undergo no change.
We will now apply the integrals (2) to the case of a rectangular Rect-

aperture of width a parallel to x and of width b parallel to y. angular
The limits of integration for x may thus be taken to be - \a and aperture
+ \a, and for y to be -

%b, + ^b. We readily find (with substitution
for K of 27T/A)

, sin 2 -~ sin - ~^-~~

, a-b* /A /A ,, ,-

as representing the distribution of light in the image of a

mathematical point when the aperture is rectangular, as is often

the case in spectroscopes.
The second and third factors of (3) being each of the form sin-uju^,

we have to examine the character of this function. It vanishes

when u= mir, m being any whole number other than zero. When
u= 0, it takes the value unity. The maxima occur when

= tan u
,
........ (4),

and then
sin 2

/zt
2 = cos 2w ....... (5).

To calculate the roots of (5) we may assume

-m+ 7r-2/=-7/,
where y is a positive quantity which is small when

Substituting this, we find cot y= U -
y, whence

7

u is lar

Y5315
This equation is to be solved by successive approximation. It

will readily be found that

In the first quadrant there is no root after zero, since tan u &amp;gt; u,

and in the second quadrant there is none because the signs of u and
tan u are opposite. The first root after zero is thus in the third

quadrant, corresponding to m = l. Even in this case the series

converges sufficiently to give the value of the root with considerable

accuracy, while for higher values ofm it is all that could be desired.

The actual values of u/v (calculated in another manner by
Schwerd) are 1 4303, 2 4590, 3-4709, 4 4747, 5 4818, 6 4844, &c.

Since the maxima occur when u= (m + ^)ir nearly, the successive

values are not very different from
4 4 4_

Q 2 9K J &amp;gt; 40 2

The application of these results to (3) shows that the field is Diffrac-

brightest at the centre |
=

0,rj
=

0, viz., at the geometrical image, tioii

It is traversed by dark lines whose equations are pattern.

Within the rectangle formed by pairs of consecutive dark lines,

and not far from its centre, the brightness rises to a maximum
;

but these subsequent maxima are in all cases much inferior to the

brightness at the centre of the entire pattern (1
=

0,77
=

0).

By the principle of energy the illumination over the entire focal Total

plane must be equal to that over the diffracting area
;
and thus, in illumin-

accordance with the suppositions by which (3) was obtained, its atioii.

value when integrated from |=-ooto|=+oo, and from rj=
- oo

to 77 =+oo should be equal to ab. This integration, employed
originally by Kelland 2 to determine the absolute intensity of a

secondary wave, may be at once effected by means of the known
formula

It will be observed that, while the total intensity is proportional
to ab, the intensity at the focal point is proportional to a*b 2

. If

the aperture be increased, not only is the total brightness over

the focal plane increased with it, but there is also a concentration of

the diffraction pattern. The form of (3) shows immediately that,
if a and b be altered, the coordinates of any characteristic point
in the pattern vary as a 1 and b 1

. Diffusio

The contraction of the diffraction pattern with increase of of imagt

aperture is of fundamental importance with reference to the due to

resolving power of optical instruments. According to common Unite

optics, where images are absolute, the diffraction pattern is sup- wave-
2 Ed. Trans., xv. 315. length.
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posed to be infinitely small, and two radiant points, however near

together, form separated images. This is tantamount to an

assumption that A is infinitely small. The actual finiteness of A

imposes a limit upon the separating or resolving power of an optical
instrument.

This indefiniteness of images is sometimes said to be due to

diffraction by the edge of the aperture, and proposals have even

been made i or curing it by causing the transition between the

interruptfd and transmitted parts of the primary wave to be less

abrupt. Such a view of the matter is altogether misleading.
AVhat requires explanation is not the imperfection of actual images
so much as the possibility of their being as good as we find

them.
At the focal point (|

=
0,ij

= 0) all the secondary waves agree in

phase, and the intensity is easily expressed, whatever be the form

of the aperture. From the general formula (2), if A be the area

of aperture,

To
2 ~ A 2

/A;/&quot;

3
(7).

The formation of a sharp image of the radiant point requires
that the illumination become insignificant when |, rj attain small

values, and this insignificance can only arise as a consequence of

discrepancies of phase among the secondary waves from various

parts of the aperture. So long as there is no sensible discrepancy
of phase there can be no sensible diminution of brightness as

compared with that to be found at the focal point itself. We
may go further, and lay it down that there can be no considerable

loss of brightness until the difference of phase of the waves pro

ceeding from the nearest and furthest parts of the aperture
amounts to ^A.
When the difference of phase amounts to A, we may expect the

resultant illumination to be very much reduced. In the par
ticular case of a rectangular aperture the course of things can be

readily followed, especially if we conceive / to be infinite. In
the direction (suppose horizontal) for which rj

=
0, |//=sin0, the

phases of the secondary waves range over a complete period when
sin0 = A/, and, since all parts of the horizontal aperture are

equally effective, there is in this direction a complete compensation
and consequent absence of illumination. When sin0 = |A/, the

phases range one and a half periods, and there is revival of illu

mination. Wr
e may compare the brightness with that in the direc

tion = 0. The phase of the resultant amplitude is the same as that

due to the central secondary wave, and the discrepancies of phase
among the components reduce the amplitude in the proportion

+
-- / _

cos&amp;lt;t&amp;gt;d&amp;lt;f&amp;gt;
: 1,

or -
: 1

; so that the brightness in this direction is pr^r of the
oir 9ir-

maximum at 0=-0. In like manner we may find the illumination
iu any other direction, and it is obvious that it vanishes when sin &

is any multiple of A/a.
The reason of the augmentation of resolving power with aper

ture will now be evident. The larger the aperture the smaller
are the angles through which it is necessary to deviate from the

principal direction in order to bring in specified discrepancies of

phase the more concentrated is the image.
L,umin- In many cases the subject of examination is a luminous line of

ms line, uniform intensity, the various points of which are to be treated as

independent sources of light. If the image of the line be =
0,

the intensity at any point {, 17 of the diffraction pattern may be

represented by tf

the same law as obtains for a luminous point when horizontal

directions are alone considered. The definition of a fine vertical

line, and consequently the resolving power for contiguous vertical

lines, is thus independent of the vertical aperture of the instrument,
a law of great importance in the theory of the spectroscope.
The distribution of illumination in the image of a luminous line

is shown by the curve ABC (fig. 5), representing the value of the
function siu-u/u~ from u = Q to u = 2-n: The part corresponding to

negative values of u is similar, OA being a line of symmetry.
Let us now consider the distribution of brightness iii the image

of a double line whose components are of equal strength, and at
such an angular interval that the central line in the image of one
coincides with the first zero of brightness in the image of the other.
In fig. 5 the curve of brightness for one component is ABC, and
for the other OA C ; and the curve representing half the combined
brightnesses is E BE. The brightness (corresponding to B) mid
way between the two central points AA is 8106 of the brightness
at the central points themselves. We may consider this to be
about the limit of closeness at which there could be any decided

appearance of resolution, though doubtless an observer accustomed

to his instrument would recognize the duplicity with certainty.
The obliquity, corresponding to U = TT, is such that the phases of

the secondary waves range over a complete period, i.e., such that

the projection of the horizontal

aperture upon this direction is one

wave-length. We conclude that

a double line cannot be fairly
resolved unless its components sub

tend an angle exceeding that sub
tended by the ivavc-lcngth of light
at a distance equal to the horizontal

aperture. This rule is convenient
on account of its

simplicity ; and
it is sufficiently
accurate in view
of the necessary

uncertainty as to

what exactly is

meant by resolu

tion.

On the expe-
limental confir-

71 &quot;f mation of the

theory of the

resolving power of rectangular apertures, see OPTICS, vol. xvii.

p. 807.

If the angular interval between the components of a double line

be half as great again as that supposed in the figure, the brightness

midway between is 1802 as against 1 0450 at the central lines of

each image. Such a falling off in the middle must be more than
sufficient for resolution. If the angle subtended by the components
of a double line be twice that subtended by the wave-length at a

distance equal to the horizontal aperture, the central bands are

just clear of one another, and there is a line of absolute blackness
in the middle of the combined images.

Since the limitation of the width of the central band in the

image of a luminous line depends upon discrepancies of phase

among the secondary waves, and since the discrepancy is greatest
for the waves which come from the edges of the aperture, the ques
tion arises how far the operation of the central parts of the aperture
is advantageous. If we imagine the aperture reduced to two equal
narrow slits bordering its edges, compensation will evidently be

complete when the projection on an oblique direction is equal to

vj-A, instead of A as for the complete aperture. By this procedure
the width of the central band in the diffraction pattern is halved,
and so far an advantage is attained. But, as will be evident, the

bright bands bordering the central band are now not inferior to it

in brightness ;
in fact, a band similar to the central baud is repro

duced an indefinite number of times, so long as there is no sensible

discrepancy of phase in the secondary waves proceeding from the

various parts of the same slit. Under these circumstances the

narrowing of the band is paid for at a ruinous price, and the

arrangement must be condemned altogether.
A more moderate suppression of the central parts is, however,

sometimes advantageous. Theory and experiment alike prove that
a double line, of which the components are equally strong, is

better resolved when, for example, one-sixth of the horizontal

aperture is blocked off by a central screen; or the rays quite at the

centre may be allowed to pass, while others a little further removed
are blocked off. Stops, each occupying one-eighth of the width,
and with centres situated at the points of trisectiou, answer well

the required purpose.
It has already been suggested that the principle of energy

requires that the general expression for P in (2) when integrated
over the whole of the plane {, TJ should be equal to A, where A
is the area of the aperture. A general analytical verification has

been given by Stokes. 1 The expression for P may be written in

the form

Central

stops.

Total

intensity

propor
tional to

aperture.

the integrations with respect to x
, y

1

as well as those with respect
to x, y being over the area of the aperture ; and for the present

purpose this is to be integrated again with respect to |, rj over the

whole of the focal plane.
In changing the order of integration so as to take first that with

respect to
, rj, it is proper, in order to avoid ambiguity, to intro

duce under the integral sign the factor e^^P*1

,
the + or -

being chosen so as to make the elements of the integral vanish at

infinity. After the operations have been performed, a and & are to

be supposed to vanish.

Thus_//
r
I
L
W|t^ = Limit of

7
-

y)
}

1 Ed. Trans., xx. p. l&amp;gt;17,
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Now

and thus dtdn = Limit of

Cacos II

a2 + 7i
2

Let

(

&quot; &quot;

-,
= aw,

J K

The limits for u are ultimately
- co and + co

,
and we have

2adx 2f /+*&amp;gt;
du 2f T =.Mt /

I +u-

In like manner the integration for y may be performed; and we
find

We saw that If, (the intensity at the focal point) was equal to

A2
/A

2/2
. If A be the area over which the intensity must be Ij;

in

order to give the actual total intensity in accordance with

the relation between A and A is AA = A2/ 2
. Since A is in some

sense the area of the diffraction pattern, it may be considered to be a

rough criterion of the definition, and we infer that the definition of a

point depends principally upon the area of the aperture, and only in

a very secondary degree upon the shape when the area is maintained
constant.

12. Theory of Circular Aperture.

We will now consider the important case where the form of the

aperture is circular. Writing for brevity

Kt/f=P, K1/f=q........ (1),

we have for the general expression (11) of the intensity

where S = ffsin (px + qy) dx dy , ..... (: ),

C&quot;j[/&quot;cos(px+qy)dxdy t ..... (4).

When, as in the application to rectangular or circular apertures,
the form is symmetrical with respect to the axes both of x and y,
S = 0, and C reduces to

C = ffcospxcosqydxdy, ..... (5).

In the case of the circular aperture the distribution of light is of
course symmetrical with respect to the focal point p= 0, q = ;

and
C is a function of p and q only through \J(p- + &amp;lt;f).

It is thus
sufficient to determine the intensity along the axis of p. Putting
(7
=

0, we get

C = Jfcospx dx dy-*2-f*cospx \/(R
2 -

x&quot;)
dx

,

R being the radius of the aperture. This integral is the BessiTs
function of order unity, defined bv

z {~T
Ji(2)

= -
/ cos (z cos 0) sin

-&amp;lt;p d&amp;lt;f&amp;gt;

.... (C).
&quot;yo

Thus, if = Rcos0,

pii

and the illumination at distance r from the focal point is

24 l

. . (8).

7
The ascending series for J](z), used by Airy

2 in his original inves

tigation of the diffraction of a circular object-glass, and readily
obtained from (6), is

v ~3 ~5 J
;+ .

When 2 is great, we may employ the semi-convergent series

JiW-y(s)rfn(-{l+-
8 -

3.5.7.9.1.3.5/1

(9).

8. 16

8.16.21. 32

cos^- 1

IT) {
- .I- 3 5 7&amp;gt;1 3//1

( 8 z

3. 5. 7. 9. 11. 1.3. 5. 7

8 . 16 . 24 . 32. 40

. 16 . 24 ;)

1 It is easy to show that this conclusion is not disturbed by the introduction
at every point of an arbitrary retardation p, a function of x, y. The terms
(p p) are then to be added under the cosine in (9) ; but they are ultimately
without effect, since the only elements which contribute are those for which in
the limit x = x, y =

y, and therefore p =p.
2

&quot;On the Diffraction of an Object-Glass with Circular Aperture.&quot; Camb.
Trans., 1834.

A table of the values of 2^- 1

J,(:) has been given by Lomtnel,
3 to

whom is due the first systematic application of Vessel s functions

to the diffraction integrals.
The illumination vanishes in correspondence with the roots of

the equation J
1 (s)

= 0. If these be called zv z.,, z
3 ,

. . . the radii

of the dark rings in the diffraction pattern are

An A a

2irR 27rR

being thus inversely proportional to R.

The integrations may also be effected by means of polar co

ordinates, taking first the integration with respect to $ so as to

obtain the result for an infinitely thin annular aperture. Thus, if

x= p cos
(f&amp;gt; , y= p sin

&amp;lt;j) ,

C = Jfcospx dx di/=f
Rf 2 &quot;

cos (pp cos 6) pdp dO .

Now by definition

2
Jo(~) (11).

The value of C for an annular aperture of radius r and width dr is

thus

For the complete circle,

c =
27r fPK

J(z]zdz

2 2-

2J
1(2R)

as before.

In these expressions we are to replace p by /, or rather, since

the diffraction pattern is symmetrical, by kr/f, where r is the dis

tance of any point in the focal plane from the centre of the system.
The roots of J^s) after the first may be found from

z . , -050661 -053041 -262051
^ ^D ~r i. - / i \ -i

&quot;

and those of i-^z) from

151982 015399 245835

4& + 1

formulae derived by Stokes 4 from the descendin

following table gives the actual values:

i
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external luminous rings sufficient to outweigh any improvement
due to the diminished diameter of the central area.*

! xi- The maximum brightnesses and the places at which they occur

j m of are easily determined with the aid of certain properties of the

3: glit- Bessel s functions. It is known 2 that

1
(17);

(18).

The maxima of C occur when

or by (17) when J2(s)
= 0.

determined,

When s has one of the values thus

The accompanying table is given by Lominel,
3 in which the first

column gives the roots of 3.2(z)
=

0,

and the second and third columns
the corresponding values of the

functions specified. It appears
that the maximum brightness in

the first ring is only about
-jfo

of

the brightness at the centre.

We will now investigate the

total illumination distributed over the area of the circle of radius r.

i e-

j.ted

tensity. We have

where

Thus

z
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The integral is thus expressible by means of the function K^ 1 and
we have

rffyT^IWil-iB
C- dfK^SO . (32).

The ascending series for K1(z) is

2 ( J z5

and this is always convergent. The descending semi-convergent
series is

the same as those which occur inthe series within braces bein
the expression of the function
When &quot;

(or |) is very great,

so that the intensity of the image of a luminous line is ultimately

inversely as the square of the distance from the central axis, or

geometrical image.
As is evident from its composition, the intensity remains finite

for all values of
;

it is, however,
subject to fluctuations presenting
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It appears therefore that according to the assumed law of the

secondary wave the total illumination is proportional to the area of

aperture, only under the restriction that the linear dimensions of

the aperture are very large in comparison with the wave-length.
A word as to the significance of (39) may not be out of place.

We know that

i|/

=
cos:{sin0cos0;*: + sin0sin02/ + cos0~} . . . (42)

satisfies Laplace s extended equation (v- + K?)fy
=

Q, being of the

form cos ,&amp;gt;

,
where x is drawn in an oblique direction; and it

follows thsitjfty sin 6 cW
d&amp;lt;j&amp;gt;

satisfies the same equation. Now this,

if the integration be taken over the hemisphere = to = |7r,must
become a function of r, or \/(x? + y* + z2), only.

Hence, putting x= r, y = Q, z= 0, we get
rr r\it ritr

I/ if/
sin

6d0d(/&amp;gt;
= I I cos(Krsin6cos(p}smQd6d&amp;lt;f&amp;gt; .

But the only function of r which satisfies Laplace s equation con

tinuously through the origin is A sin r/(/cr) ;
and that A=2ir is

proved at once by putting ? = 0. The truth of the formula may
also be established independently of the differential equation by

f^
/&quot;in-

equating the values of / / ^ sinOd6d&amp;lt;j&amp;gt;, whenx=r, ?/
=

0, 3 = 0,
+/ ^

and when x= Q, y= 0, z = r. Thus

The formula itself may also be written

/
&quot;&quot;

J (/crsin0)sin0cZ0 = .... (43).
*S \J *

/oronas The results of the preceding theory of circular apertures admit
r of an interesting application to coronas, such as are often seen

lories, encircling the sun and moon. They are due to the interposition of
small spherules of water, which act the part of

diffracting obstacles.

In order to the formation of a well-defined corona it is essential

that the particles be exclusively, or preponderatingly, of one size.

If the origin of light be treated as infinitely small, and be seen
in focus, whether with the naked eye or with the aid of a telescope,
the whole of the light in the absence of obstacles would be concen
trated in the immediate neighbourhood of the focus. At other

parts of the field the effect is the same, by Babinet s principle,
whether the imaginary screen in front of the object-glass is gene
rally transparent but studded with a number of opaque circular

disks, or is generally opaque but perforated with corresponding
apertures. Consider now the light diffracted in a direction many
times more oblique than any with which we should be concerned,
were the whole aperture uninterrupted, and take first the effect of
a single small aperture. The light in the proposed direction is

that determined by the size of the small aperture in accordance
with the laws already investigated, and its phase depends upon the

position of the aperture. If we take a direction such that the light
(of given wave-length) from a single aperture vanishes, the evan
escence continues even when the whole series of apertures is brought
into contemplation. Hence, whatever else may happen, there must
be a system of dark rings formed, the same as from a single small

aperture. In directions other than these it is a more delicate

question how the partial effects should be compounded. If we
make the extreme suppositions of an infinitely small source and
absolutely homogeneous light, there is no escape from the conclusion
that the light in a definite direction is arbitrary, that is, dependent
upon the chance distribution of apertures. If, however, as in

practice, the light be heterogeneous, the source of finite area, the
obstacles in motion, and the discrimination of different directions

imperfect, we are concerned merely with the mean brightness found
by varying the arbitrary phase-relations, and this is obtained by
simply multiplying the brightness due to a single aperture by the
number of apertures (n).

1 The diffraction pattern is therefore that
due to a single aperture, merely brightened n times.

In his experiments upon this subject Fraunhofer employed plates
of glass dusted over with lycopodium, or studded with small
metallic disks of uniform size

;
and he found that the diameters of

the rings were proportional to the length of the waves and in

versely as the diameter of the disks.

_

In another respect the observations of Fraunhofer appear at first

sight to be in disaccord with theory ;
for his measures of the

diameters of the red rings, visible when white light was employed,
correspond with the law applicable to dark rings, and not to the
different law applicable to the luminous maxima. Verdet has,
however, pointed out that the observation in this form is essentially
different from that in which homogeneous red light is employed,and that the position of the red rings would correspond to the
absence of blue-green light rather than to the greatest abundance of
red light. Verdet s own observations, conducted with great care, fully
confirm this view, and exhibit a complete agreement with theory,

i See 4.

By measurements of coronas it is possible to infer the size of the

particles to which they are due, an application of considerable
interest in the case of natural corona the general rule being the

larger the corona the smaller the water spherules. Young employed
this method not only to determine the diameters of cloud particles
(e-9-t TTiW inch), but also those of fibrous material, for which the

theory is analogous. His instrument was called the eriomcter. 2

13. Influence of Aberration. Optical Power of Instruments.

Our investigations and estimates of resolving power have thus
far proceeded upon the supposition that there are no optical
imperfections, whether of the nature of a regular aberration or

dependent upon irregularities of material and workmanship. In

practice there will always be a certain aberration or error of phase,
which we may also regard as the deviation of the actual wave-
surface from its intended position. In general, we may say that
aberration is unimportant, when it nowhere (or at any rate over a

relatively small area only) exceeds a small fraction of the wave
length (A). Thus in estimating the intensity at a focal point,
where, in the absence of aberration, all the secondary waves would
have exactly the same phase, we see that an aberration nowhere

exceeding \ can have but little effect.

The only case in which the influence of small aberration upon
the entire image has been calculated 3

is that of a rectangular
aperture, traversed by a cylindrical wave with aberration equal to

ex3. The aberration is here unsymmetrical, the wave being in

advance of its proper place in one half of the aperture, but behind
in the other half. No terms in x or x2 need be considered. The
first would correspond to a general turning of the beam

;
and the

second would imply imperfect focusing of the central parts. The
effect of aberration may be considered in two ways. We may
suppose the aperture (a) constant, and inquire into the operation
of an increasing aberration

;
or we may take a given value of c (i.e.,

a given wave-surface) and examine the effect of a varying aperture.
The results in the second case show that an increase of aperture
up to that corresponding to an extreme aberration of half a period
has no ill effect upon the central band

( 11), but it increases

unduly the intensity of one of the neighbouring lateral bands
;
and

the practical conclusion is that the best results will be obtained
from an aperture giving an extreme aberration of from a quarter
to half a period, and that with an increased aperture aberration
is not so much a direct cause of deterioration as an obstacle to the
attainment of that improved definition which should accompany
the increase of aperture.

If, on the other hand, we suppose the aperture given, we find
that aberration begins to be distinctly mischievous when it amounts
to about a quarter period, i.e., when the wave-surface deviates at
each end by a quarter wave-length from the true plane.

For the focal point itself the calculations are much simpler.
We will consider the case of a circular object-glass with a sym
metrical aberration proportional to hp

4
. The vibration will be re

presented by

2 /~ cos (nt
-
hp

4
) p dp ,

in which the radius of the aperture is supposed to be unity. The
intensity is thus expressed by

Optical
errors.

Unsym-
metrical

aber

ration.

Circular

aperture.

Symme
trical

aberra

tion.

the scale being such that the intensity is unity when there is no
aberration (7i

=
0).

By integration by parts it can be shown that

o /~ l
iho* .7 ih

so that

2

a/VJo
1

&quot;6

+
6.10 6.10.14

/o

(47^

ih

6.10 6:10.14.18

(47&amp;lt;)

3

;+ . . .

.

6.10 6.10.14.18

Hence, when 7t= ^7r,

Similarly, when TI=|TT,

and when h = IT,

(2),

(3).

sin (Iwp
4
) p dp = 35424/V2 ,

If,
= 9464.

r- = 8003 ;

= 3947.

2 &quot;

Chromatics,&quot; in vol. iii. of Supp. to Ency. Brit., 1817.
a &quot;

Investigations in Optics,&quot; Phil. Mag., Nov. 1879.
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These numbers represent the influence of aberration upon the

intensity at the central point, upon the understanding that the

focusing is that adapted to a small aperture, for which h might
be neglected. If a readjustment of focus be permitted, the num
bers will be sensibly raised. The general conclusion is that an

aberration between the centre and circumference of a quarter period

has but little effect upon the intensity at the central point of the

image.
Disturb- As an application of this result, let us investigate what amount

ance due of temperature disturbance in the tube of a telescope may be

to varia- expected to impair definition. According to Biot and Arago, the

tion of index /t for air at t C. and at atmospheric pressure is given by

temper- 00029

ature. *~ l =T
If we take C. as standard temperature,

Images
by
simple

aper
tures.

Simple
versus

achro

matic

lens.

Thus, on the supposition that the irregularity of temperature t extends

through a length I, and produces an acceleration of a quarter of a

wave-length,

or, if we take A = 5 3 x 10
- 5

,

the unit of length being the centimetre.

We may infer that, in the case of a telescope tube 12 cm. long,
a stratum of air heated 1 C. lying along the top of the tube, and

occupying a moderate fraction of the whole volume, would pro
duce a not insensible effect. If the change of temperature pro

gressed uniformly from one side to the other, the result would be

a lateral displacement of the image without loss of definition ; but

in general both effects would be observable. In longer tubes a

similar disturbance would be caused by a proportionally less dif

ference of temperature.
We will now consider the application of the principle to the

formation of images, unassisted by reflexion or refraction. 1 The
function of a lens in forming an image is to compensate by its vari

able thickness the differences of phase which would otherwise exist

between secondary waves arriving at the focal point from various

parts of the aperture (OPTICS, vol. xvii. p. 802). If we sup

pose the diameter of the lens to be given (2R), and its focal length

/ gradually to increase, the original differences of phase at the

image of an infinitely distant luminous point diminish without
limit. When / attains a certain value, say flt the extreme error

of phase to be compensated falls to $\. But, as we have seen,

such an error of phase causes no sensible deterioration in the

definition
;

so that from this point onwards the lens is useless,

as only improving an image already sensibly as perfect as the

aperture admits of. Throughout the operation of increasing the

focal length, the resolving power of the instrument, which depends

only upon the aperture, remains unchanged ;
and we thus arrive

at the rather startling conclusion that a telescope of any degree
of resolving power might be constructed without an object-glass,
if only there were no limit to the admissible focal length. This

last proviso, however, as we shall see, takes away almost all

practical importance from the proposition.
To get an idea of the magnitudes of the quantities involved,

let us take the case of an aperture of ^ inch, about that of the

pupil of the eye. The distance /1; which the actual focal length
must exceed, is given by

so that

(4).

=
riT we nlu

/!
= 800 inches.

The image of the sun thrown upon a screen at a distance exceeding
66 feet, through a hole inch in diameter, is therefore at least as

well defined as that seen direct.

As the minimum focal length increases with the square of the

aperture, a quite impracticable distance would be required to

rival the resolving power of a modern telescope. Even for an

aperture of 4 inches,/! would have to be 5 miles.

A similar argument may be applied to find at what point an
achromatic lens becomes sensibly superior to a single one. The

question is whether, when the adjustment of focus is correct for the

central rays of the spectrum, the error of phase for the most
extreme rays (which it is necessary to consider) amounts to a

quarter of a wave-length. If not, the substitution of an achromatic
lens will be of no advantage. Calculation shows that, if the aper
ture be i inch, an achromatic lens has no sensible advantage if the

focal length be greater than about 11 inches. If we suppose the

focal length to be 66 feet, a single lens is practically perfect up to

an aperture of 17 inch.

Some estimates of the admissible aberration in a spherical lens

have already been given under OPTICS, vol. xvii. p. 807. In a

similar manner we may estimate the least visible displacement of

1 Phil. May., March 1SS1.

the eye-piece of a telescope focused upon a distant object, a Accu-

question of interest in connexion with range-finders. It appears
-

racy of
that a displacement Sf from the true focus will not sensibly focusing.

impair definition, provided

5/&amp;lt;/-A/R- ,
....... (5),

2R being the diameter of aperture. The linear accuracy required
is thus a function of the ratio of aperture to focal length. The
formula agrees well with experiment.
The principle gives an instantaneous solution of the question of Delicacy

the ultimate optical efficiency in the method of
&quot;

mirror-reading,&quot; of mirroi

as commonly practised in various physical observations. A rotation reading.

by which one edge of the mirror advances %\ (while the other edge
retreats to a like amount) introduces a phase-discrepancy of a whole

period where before the rotation there was complete agreement. A
rotation of this amount should therefore be easily visible, but the
limits of resolving power are being approached ;

and the conclusion

is independent of the focal length of the mirror, and of the employ
ment of a telescope, provided of course that the reflected image is

seen in focus, and that the full width of the mirror is utilized.

A comparison with the method of a material pointer, attached to Compari
the parts whose rotation is under observation, and viewed through son witl
a microscope, is of interest. The limiting efficiency of the micro- material

scope is attained when the angular aperture amounts to 180 pointer.

(MICROSCOPE, vol. xvi. p. 267; OPTICS, vol. xvii. p. 807); and it

is evident that a lateral displacement of the point under observation

through ^A entails (at the old image) a phase-discrepancy of a whole

period, one extreme ray being accelerated and the other retarded

by half that amount. We may infer that the limits of efficiency
in the two methods are the same when the length of the pointer
is equal to the width of the mirror.

An important practical question is the amount of error admis- Admis
sible in optical surfaces. In the case of a mirror, reflecting sible

at nearly perpendicular incidence,
there should be no deviation from
truth (over any appreciable area) of

more than -|A. For glass, /j.
1

nearly; and hence the admissible error

in a refracting surface of that material

is four times as great.
In the case of oblique reflexion at an angle (j&amp;gt;,

the error of

retardation due to an elevation BD (fig. 7) is

errors

of optic;

surfaces

from which it follows that an error of given magnitude in the figure
of a surface is less important in oblique than in perpendicular
reflexion. It must, however, be borne in mind that errors can
sometimes be compensated by altering adjustments. If a surface

intended to be flat is affected with a slight general curvature, a

remedy may be found in an alteration of focus, and the remedy is

the less complete as the reflexion is more oblique.
The formula expressing the optical power of prismatic spectro- Optical

scopes is given with examples under OPTICS, vol. xvii. p. 807, and power o

may readily be investigated upon the principles of the wave theory, prisms.
Let A B (fig. 8) be a plane wave-surface of

A
the light before it falls upon the prisms, AB -

the corresponding wave-surface for a parti-
J- VN

cular part of the spectrum after the light
has passed the prisms, or after it has passed
the eye-piece of the observing telescope. The path of a ray from
the wave-surface A B to A or B is determined by the condition

that the optical distance, f\j. ds, is a minimum (OPTICS, vol. xvii.

p. 798) ; and, as AB is by supposition a wave-surface, this optical
distance is the same for both points. Thus

fl^ds (tor A) =fnds(foi- B) ..... (6).

We have now to consider the behaviour of light belonging to a

neighbouring part of the spectrum. The path of a ray from the
wave-surface A B to the point A is changed ;

but in virtue

of the minimum property the change may be neglected in

calculating the optical distance, as it influences the result by
quantities of the second order only in the changes of refrangibility.

Accordingly, the optical distance from A B to A is represented by

J~(/jL
+ 5fj.)ds, the integration being along the original path A . . . A ;

and similarly the optical distance between A B and B is represented

l&amp;gt;yf(/j.+ 8/j.)ds, the integration being along B . . . B. In virtue

of (6) the difference of the optical distances to A and B is

fSpds (along B . . . l}}-fSfj.ds (along A . . . A) . (7).

The new wave-surface is formed in such a position that the optical
distance is constant

; and therefore the dispersion, or the angle
through which the wave surface is turned by the change of

refrangibility, is found simply by dividing (7) by the distance AB.
If, as in common flint-glass spectroscopes, there is only one dispers

ing substance,y~5 Juc?s=S,u.s, where s is simply the thickness tra

versed by the ray. If t.2
and t

1
be the thicknesses traversed by the

- Phil. Mag., xx. p. 354, 1885.
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extreme rays, and a denote the width of the emergent beam, the

dispersion is given by

or, if t
}

1 o negligible,
(8).

,

The condition of resolution of a double line whose components
subtend an angle 6 is that must exceed \fa. Hence, in order

that a double line may be resolved whose components have indices

fji
and

/J.
+ S/JL,

it is necessary that t should exceed the value given

by the following equation :

* = A/8/i ........ (9).

For applications of these results, see SPECTROSCOPE.

14. Theory of Gratings.

The general explanation of the mode of action of gratings has

been given under LIGHT (vol. xiv. p. 607). If the grating be com

posed of alternate transparent and opaque parts, the question may
be treated by means of the general integrals (11) by merely

limiting the integration to the transparent parts of the aperture.

For an investigation upon these lines the reader is referred to Airy s

Tracts and to Verdet s Lemons. If, however, we assume the theory
of a simple rectangular aperture ( 11), the results of the ruling
can be inferred by elementary methods, which are perhaps more

instructive.

Apart from the ruling, we know that the image of a mathematical

line will be a series of narrow bands, of which the central one is

by far the brightest. At the middle of this band there is complete

agreement of phase among the secondary waves. The dark lines

which separate the bands are the places at which the phases of the

secondary wave range over an integral number of periods. If

now we suppose the aperture AB to be covered by a great number
of opaque strips or bars of width d, separated by transparent inter

vals of width a, the condition of things in the directions just

spoken of is not materially changed. At the central point there

is still complete agreement of phase ;
but the amplitude is dimin

ished in the ratio of a: a + d. In another direction, making a

small angle with the last, such that the projection of AB upon it

amounts to a few wave-lengths, it is easy to see that the mode of

interference is the same as if there were no ruling. For example,
when the direction is such that the projection of AB upon it

amounts to one wave-length, the elementary components neutralize

one another, because their phases are distributed symmetrically,

though discontinuously, round the entire period. The only effect

of the ruling is to diminish the amplitude in the ratio a : a + d; and,

except for the difference in illumination, the appearance of a line of

light is the same as if the aperture were perfectly free.

The lateral (spectral) images occur in such directions that the

projection of the element (a + d) of the grating \ipon them is an

exact multiple of A. The effect of each of the n elements of the grat

ing is then the same
; and, unless this vanishes on account of a parti

cular adjustment of the ratio a : d, the resultant amplitude be

comes comparatively very great. These directions, in which the

retardation between A and B is exactly mn\, may be called the

principal directions. On either side of any one of them the illum

ination is distributed according to the same law as for the central

image (m = 0), vanishing, for example, when the retardation

amounts to (m?il)A. In considering the relative brightnesses of

the different spectra, it is therefore sufficient to attend merely to the

principal directions, provided that the whole deviation be not so

great that its cosine differs considerably from unity.

right- We have now to consider the amplitude due to a single element,
ess. which we may conveniently regard as composed of a transparent

part a bounded by two opaque parts of width ^d. The phase of

the resultant effect is by symmetry that of the component which
comes from the middle of a. The fact that the other components
have phases differing from this by amounts ranging between

amtr/(a + d) causes the resultant amplitude to be less than for

the central image (where there is complete phase agreement).
If Bm denote the brightness of the ?

th lateral image, and B that

of the central image, we have -

cosxdx-z-

a+ d

,a + dj

&quot; l

(1).

If B denote the brightness of the central image when the whole of

the space occupied by the grating is transparent, we have

and thus

B,
1

(2).

The sine of an angle can never be greater than unity ;
and con

sequently under the most favourable circumstances only l/mV* of

the original light can be obtained in the mih
spectrum. We con

clude that, with a grating composed of transparent and opaque
parts, the utmost light obtainable in any one spectrum is in the first,

and there amounts to 1/ir
2

,
or about -j^, and that for this purpose

a and d must be equal. When d= a, the general formula becomes Equal

Bm :B
opaque

(3), and trans

parent
showing that, when m is even, Bm vanishes, and that, when m is odd, parts .

Bm : B = l/7)rir
2

.

The third spectrum has thus only ?,
of the brilliancy of the first.

Another particular case of interest is obtained by supposing a Trans-

small relatively to (a + d). Unless the spectrum be of very high parent

order, we have simply parts

Bm :B={a/(a + rf)}
2

(4); small.

so that the brightnesses of all the spectra are the same.

The light stopped by the opaque parts of the grating, together
with that distributed in the central image and lateral spectra, ought
to make up the brightness that would be found in the central

image, were all the apertures transparent. Thus, if a= d, we

should have 112
1 = o + 7 + -s2 4 IT*

which is true by a known theorem. In the general case

a Y- 2 &quot;

z.
00 1__ --

,

a + d \a + d/ ir
2 m=i m- \a+dj

a formula which may be verified by Fourier s theorem.

According to a general principle formulated by Babinet, the Babinet s

brightness of a lateral spectrum is not affected by an inter- principle,

change of the transparent and opaque parts of the grating. The

vibrations corresponding to the two parts are precisely antagonistic,

since if both were operative the resultant would be zero. So far as

the application to gratings is concerned, the same conclusion may
be derived from (2).

From the value of B,n : B we see that no lateral spectrum can sur

pass the central image in brightness ;
but this result depends upon

the hypothesis that the ruling acts by opacity, which is generally

very far from being the case in practice. In an engraved glass grat- Gratings

ing there is no opaque material present by which light could be acting by
absorbed, and the effect depends upon a difference of retardation in retarda-

passing the alternate parts. It is possible to prepare gratings which tion.

give a lateral spectrum brighter than the central image, and the ex

planation is easy. For if the alternate parts were equal and_
alike

transparent, but so constituted as to give a relative retardation of

4\, it is evident that the central image would be entirely extin

guished, while the first spectrum would be four times as bright as

if the alternate parts were opaque. If it were possible to introduce

at every part of the aperture of the grating an arbitrary retardation,

all the light might be concentrated in any desired spectrum. By The

supposing the retardation to vary uniformly and continuously we whole

fall upon the case of an ordinary prism ;
but there is then no diffrac- light in

tion spectrum in the usual sense. To obtain such it would be neces- One

sary that the retardation should gradually alter by a wave-length spectrum,
in passing over any element of the grating, and then fall back to

its previous value, thus springing suddenly over a wave-length.

It is not likely that such a result will ever be fully attained in

practice ;
but the case is worth stating, in order to show that there

is no theoretical limit to the concentration of light of assigned

wave-length in one spectrum, and as illustrating the

frequently observed unsymmetrical character of the

spectra on the two sides of the central image.
1

We have hitherto supposed that the light is inci

dent perpendicularly upon the grating ;
but the theory

is easily extended. If the incident rays make an

angle with the normal (fig. 9), and the diffracted

rays make an angle &amp;lt;j&amp;gt; (upon the same side), the rela

tive retardation from each element of width (a + d) to the next

is (a + d) (sin + sin $); and this is the quantity which is to be

equated to m\. Thus
sin0 + sin0 = 2sii4(0 + 0).cosi(0-0) = 7nA/(a + d) (5).

The &quot;deviation&quot; is
(&+&amp;lt;}&amp;gt;},

and is therefore a minimum when
=

&amp;lt;/&amp;gt;,
i.e., when the grating is so situated that the angles of inci

dence and diffraction are equal.
In the case of a reflexion grating the same method applies.

6 and
&amp;lt;f&amp;gt;

denote the angles with the normal made by the incident grating,

and diffracted rays, the formula (5) still holds,

and, if the deviation be reckoned from
_

the

direction of the regularly reflected rays, it is

expressed as before by (0 + &amp;lt;t&amp;gt;),

and is a minimum
when 6 =

&amp;lt;f&amp;gt;,

that is, when the diffracted rays re

turn upon the course of the incident rays.

In either case (as also with a prism) the posi

tion of minimum deviation leaves the width of

the beam unaltered, i.e., neither magnifies nor diminishes the

angular width of the object under view.

From (5) we see that, when the light falls perpendicularly upon
a &quot;radii&quot; (6

=
0), there is no spectrum formed (the image corrc- &quot;

^

Oblique
incidence.

1 Phil. May., xlvii. 193, 1874. A.
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spending to m= Q not being counted as a spectrum), if the grating
interval cr or (a + d) is less than A. Under these circumstances,
it the material of the grating be completely transparent, the whole
of the light must appear in the direct image, and the ruling is not

perceptible. From the absence of spectra Frauuhofer argued that
there must be a microscopic limit represented by A ;

and the infer

ence is plausible, to say the least. 1 Fraunhofer should, however,
have fixed the microscopic limit at \\, as appears from (5), when
we suppose 6 = ^ir, &amp;lt;j&amp;gt; ^ir.

Resolving We will now consider the important subject of the resolving
V?wer. power of gratings, as dependent upon the number

of lines (?i) and the order of the spectrum observed

(m). Let BP (fig. 11) be the direction of the

principal maximum (middle of central band) for

the wave-length A in the ??ith spectrum. Then the
relative retardation of the extreme rays (corre

sponding to the edges A, B of the grating) is mn\.
If BQ be the direction for the first minimum (the
darkness between the central and first lateral band), the rela

tive retardation of the extreme rays is (mn + l)\. Suppose now
that A + 8A is the wave-length for which BQ gives the principal
maximum, then

whence

SA/A = l/mn ....... (6).

According to our former standard, this gives the smallest difference

of wave-lengths in a double line which can be just resolved
;
and

we conclude that the resolving power of a grating depends only
upon the total number of lines, and upon the order of the spectrum,
without regard to any other considerations. It is here of course
assumed that the n lines are really utilized.

In the case of the D-lines the value of SA/A is about 1/1000 ;
so

that to resolve this double line in the first spectrum requires 1000
lines, in the second spectrum 500, and so on.

It is especially to be noticed that the resolving power does not
depend directly upon the closeness of the ruling. Let us take the
case of a grating 1 inch broad, and containing 1000 lines, and
consider the effect of interpolating an additional 1000 lines, so as
to bisect the former intervals. There will be destruction by inter
ference of the first, third, and odd spectra generally ;

while the

advantage gained in the spectra of even order is not in dispersion,
nor in resolving power, but simply in brilliancy, which is increased
four times. If we now suppose half the grating cut away, so as
to leave 1000 lines in half an inch, the dispersion will not be

altered, while the brightness and resolving power are halved.
There is clearly no theoretical limit to the resolving power of

gratings, even in spectra of given order. But it is possible that,
as suggested by Rowland,

2 the structure of natural spectra may be
too coarse to give opportunity for resolving powers much higher
than those now in use. However this may be, it would, always
be possible, with the aid of a grating of given resolving power, to
construct artificially from white light mixtures of slightly different

wave-length whose resolution or otherwise would discriminate
between powers inferior and superior to the given one. 3

If we define as the
&quot;dispersion&quot; in a particular part of the

spectrum the ratio of the angular interval dO to the corresponding
increment of wave-length dA, we may express it by a very simple
formula. For the alteration of wave-length entails, at the two
limits of a diffracted wave-front, a relative retardation equal to
mnd\. Hence, if a be the width of the diffracted beam, and d6 the

angle through which the wave-front is turned,

or dispersion = mn/a ....... (7).

The resolving power and the width of the emergent beam fix
the optical character of the instrument. The latter element must
eventually be decreased until less than the diameter of the pupil
of the eye. Hence a wide beam demands treatment with further

apparatus (usually a telescope) of high magnifying power.
In the above discussion it has been supposed that the ruling is

accurate, and we have seen that by increase of m a high resolving
power is attainable with a moderate number of lines. But this

procedure (apart from the question of illumination) is open to the

objection that it makes excessive demands upon accuracy. Accord
ing to the principle already laid down, it can make but little dif
ference in the principal direction corresponding to the first spectrum,
provided each line lie within a quarter of an interval (a + d) from
its theoretical position. But, to obtain an equally good result in the
mth

spectrum, the error must be less than I/TO of the above amount. 4

1 &quot;Notes on Some Fundamental Propositions in Optics,&quot; Phil. Mag., June
18o6.

2 Compare also Lippich, Pogg. Ann., cxxxix. p. 4G5, 1870; Rayleigh, Nature,
Oct. 2, 1 873.

3 The power of a grating to construct light of nearly definite wave-length is
well illustrated by Young s comparison with the production of a musical note by
reflexion of a sudden sound from a row of palings. The objection raised byHerschel (Light, 703) to this comparison depends on a misconception.

It must not be supposed that errors of this order of magnitude are unob
jectionable in all cases. The position of the middle of the bright band represen-

There are certain errors of a systematic character which demand
special consideration. The spacing is usually effected by means of

a screw, to each revolution of which corresponds a large number
(e.g., one hundred) of lines. In this way it may happen that, Approxi-

although there is almost perfect periodicity with each revolution mate
of the screw after (say) 100 lines, yet the 100 lines themselves are period-
not equally spaced. The

&quot;ghosts&quot;
thus arising were first de- ieity.

scribed by Quiucke,
5 and have been elaborately investigated by

Peirce,
6 both theoretically and experimentally. The general nature

of the effects to be expected in such a case may be made clear by
means of an illustration already employed for another purpose.
Suppose two similar and accurately ruled transparent gratings to

be superposed in such a manner that the lines are parallel. If

the one set of lines exactly bisect the intervals between the others,
the grating interval is practically halved, and the previously exist

ing spectra of odd order vanish. But a very slight relative dis

placement will cause the apparition of the odd spectra. In this

case there is approximate periodicity in the half interval, but com
plete periodicity only after the whole interval. The advantage
of approximate bisection lies in the superior brilliancy of the

surviving spectra ; but in any case the compound grating may be
considered to be perfect in the longer interval, and the definition

is as good as if the bisection were accurate.

The effect of a gradual increase in the interval (fig. 12) as we Gradually

pass across the grating has been investigated by Cornu,
7 who thus increasin{

explains an anomaly observed by Mascart. The latter found that interval,

certain gratings exercised a converging power upon the spectra
formed upon one side, and a corresponding diverging power upon
the spectra on the other side. Let us suppose that the light is

incident perpendicularly, and that the grating interval increases
from the centre towards that edge which lies nearest to the spec
trum under observation, and decreases towards the hinder edge.

FIG. 12. FIG. FIG. 15.

It is evident that the waves from both halves of the grating are

accelerated in an increasing degree, as we pass from the centre

outwards, as compared with the phase they would possess were the
central value of the grating interval maintained throughout. The
irregularity of spacing
has thus the effect of \

a convex lens, which \

accelerates the mar- \

ginal relatively to the \

central rays. On the
other side the effect FlG - 16 - ry - FlG - &quot;.-*2y. FIG. :

is reversed. This kind of irregularity may clearly be present in a

degree surpassing the usual limits, without loss of definition,
when the telescope is focused so as to secure the best effect.

It may be worth while to examine further the other variations
from correct ruling which correspond to the various terms express
ing the deviation of the wave-surface from a perfect plane. If x
and y be coordinates in the plane of the wave-surface, the axis of

y being parallel to the lines of the grating, and the origin corre

sponding to the centre of the beam, we have as an approximate
equation to the wave-surface

( 6)

z= -
(- fixy + j~, + ax3 + $y?y + yxy* + Sy

3 + . . (8) ;

^p Zp

and, as we have just seen, the term in ce
2
corresponds to a linear error

in the spacing. In like manner, the term in y
2
corresponds to a Curva-

general curvature of the lines (fig. 13), and does not influence the ture.
definition at the (primary) focus, although it may introduce

astigmatism.
8 If we suppose that everything is symmetrical on

the_two sides of the primary plane y= Q, the coefficients B, 0, 8

vanish. In spite of any inequality between p and p ,
the definition

will be good to this order of approximation, provided a and 7
vanish. The former measures the thickness of the primary focal

line, and the latter measures its curvature. The error of ruling other
giving rise to a is one in which the intervals increase or decrease in errors.
both directions from the centre outwards (fig. 14), and it may often
be compensated by a slight rotation in azimuth of the object-glass
of the observing telescope. The term in 7 corresponds to a varia
tion of curvature in crossing the grating (fig. 15).

_

When the plane zx is not a plane of symmetry, we have to con
sider the terms in xy, x-y, and y

s
. The first of these corresponds

tative of a mathematical line can be fixed with a spider-line micrometer within
a small fraction of the width of the band, just as the accuracy of astronomical
observations far transcends the separating power of the instrument.

5 Pogg. Ann., cxlvi. p. 1, 1872.
c Ann. Jour. Math., vol. ii. p. 330, 1879. 7 C. R., Ixxx. p. 645, 1875.

&quot; In the same way we may conclude that in flat gratings any departure
from a straight lino has the effect of causing the dust in the slit and the spec
trum to have different foci a fact sometimes observed&quot; (Rowland,

&quot; On Concave
Gratings for Optical Purposes/ Phil. Mag., September 1883).
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to a deviation from parallelism, causing the interval to alter gradu

ally as we pass along the lines (fig. 16). The error thus arising

may be compensated by a rotation of the object-glass about one of

the diameters y= x. The term in o?y corresponds to a deviation

from parallelism in the same direction on both sides of the central

line (tig. 17); and that in y
3 would be caused by a curvature such that

there is a point of inflexion at the middle of each line (fig. 18).

All the errors, except that depending on a, and especially those

depending on 7 and 5, can be diminished, without loss of resolving

power, by contracting the vertical aperture. A linear error in the

spacing, and a general curvature of the lines, are eliminated in the

ordinary use of a grating.
The explanation of the difference of focus upon the two sides as

due to unequal spacing was verified by Cornu upon gratings pur

posely constructed with an increasing interval. He has also shown
how to rule a plane surface with lines so disposed that the grating
shall of itself give well-focused spectra.

1

A similar idea appears to have guided Rowland to his brilliant

invention of concave gratings, by which spectra can be photo

graphed without any further optical appli
ance. In these instruments the lines are

ruled upon a spherical surface of speculum
metal, and mark the intersections of the

surface by a system of parallel and equidis
tant planes, of which the middle member

passes through the centre of the sphere. If

we consider for the present only the primary
plane of symmetry, the figure is reduced to

two dimensions. Let AP (fig. 19) represent
the surface of the grating, being the centre

of the circle. Then, if Q be any radiant point and Q its image

(primary focus) in the spherical mirror AP, we have

1 1 _ 2 cos
&amp;lt;ft

v
1 u a

where
1
=AQ ,

w = AQ, = OA, = angle of incidence QAO, equal
to the angle of reflexion Q AO. 2 If Q be on the circle described

upon OA as diameter, so that M =
acosc/&amp;gt;,

then Q lies also upon
the same circle

;
and in this case it follows from the symmetry

that the unsymmetrical aberration (depending upon a) vanishes.

This disposition is adopted in Rowland s instrument
; only, in

addition to the central image formed at the angle &amp;lt;

=
&amp;lt;,

there are

a series of spectra with various values of
&amp;lt;/&amp;gt; ,

but all disposed upon
the same circle. Rowland s investigation is contained in the paper

already referred to
;
but the following account of the theory is in

the form adopted by Glazebrook. 3

In order to find the difference of optical distances between the

courses QAQ , QPQ ,
we have to express QP - QA, PQ - AQ . To

find the former, we have, if OAQ = &amp;lt;ft,

AOP = co,

QP2= tt
2 + 4a&quot;

sin&quot;^ca 4ai4sin|wsin(^co
-

&amp;lt;ft)

=
( + a.sin&amp;lt;/&amp;gt;sin o&amp;gt;)

2 - a2 sin 2
0sin

2
co + 4asin 2

^co (a- MCOSC/&amp;gt;)
.

Now as far as co
4

4 sin 2
J co = sin 2

co + 1 sin 4
co

,

and thus to the same order

QP2= (u + sin
&amp;lt;ft

sin co)
2

-
acos(f&amp;gt; (-acoscft)sin-

&amp;gt;

co + \a (a
- u cos eft) sin

4
co .

But if we now suppose that Q lies on the circle u =
acos&amp;lt;p, the

middle term vanishes, and we get, correct as far as co
4
,

so that

QP-w= asin0sin co + g asin&amp;lt;fttanc/&amp;gt;sin

4
co . . . (9),

in which it is to be noticed that the adjustment necessary to secure

the disappearance of sin 2
co is sufficient also to destroy the term in

sin 3
co.

A similar expression can be found for Q P - Q A ;
and thus, if

Q A= r, Q AO = &amp;lt;ft ,
where ii = acos0 ,

we get

QP + PQ - QA - AQ = a sin co (sin
&amp;lt;j&amp;gt;

- sin $ )

+ ^ sin 4
a&amp;gt; (sin &amp;lt;ft

tan
eft + sine/ tan eft )

. . . (10).

If
&amp;lt;/&amp;gt;

=
cft,

the term of the first order vanishes, and the reduction of

the difference of path via P and via A to a term of the fourth order

proves not only that Q and Q are conjugate foci, but also that the
foci are exempt from the most important term in the aberration.

In the present application eft
is not necessarily equal to

eft ;
but if

P correspond to a line upon the grating, the difference of retarda

tions for consecutive positions of P, so far as expressed by the term
of the first order, will be equal to :fm\ (m integral), and therefore
without influence, provided

&amp;lt;r

(sin&amp;lt;ft-sin&amp;lt;ft )
= ^fm\ ...... (11),

* The ruling required is evidently that which would be marked out by inter
ference bands, supposing sources of light of the prescribed wave-length to be
situated at the radiant point and at the desired image.

2 Tliis formula maybe obtained as in OPTICS, vol. xvil. p. 800, equation (!!), and
may indeed be derived from that equation by writing &amp;lt;f&amp;gt;

=
&amp;lt;6,

u. l
3 Phil. Mag., June 1883, Nov. 1883.

where a denotes the constant interval between the planes contain

ing the lines. This is the ordinary formula for a reflecting plane

grating, and it shows that the spectra are formed in the usual

directions. They are here focused (so far as the rays in the

primary plane are concerned) upon the circle OQ A, and the out

standing aberration is of the fourth order.

In order that a large part of the field of view may be in focus at

once, it is desirable that the locus of the focused spectrum should
be nearly perpendicular to the line of vision. For this purpose
Rowland places the eye-piece at 0, so that cft

=
0, and then by (11)

the value of
&amp;lt;ft

in the m* 1

spectrum is

&amp;lt;rsin(ft
= m\ ....... (12).

If co now relate to the edge of the grating, on which there are Aber-

altogether n lines, ration.

and the value of the last term in (10) becomes

w sin
eft
tan eft ,

TV?i?zAsin
3
cotaneft (13).

This expresses the retardation of the extreme relatively to the

central ray, and is to be reckoned positive, whatever may be the

signs of co and
eft

. If the semi-angular aperture (co) be T^T ,
and

tan
eft

=
l, inn might be as great as four millions before the error of

phase would reach ^A. If it were- desired to use an angular aperture
so large that the aberration according to (13) would be injurious,

Rowland points out that on his machine there would be no difficulty

in applying a remedy bymaking & slightly variable towards the edges.

Or, retaining a constant, we might attain compensation by so polish

ing the surface as to bring the circumference slightly forward in

comparison with the position it would occupy upon a true sphere.
It may be remarked that these calculations apply to the rays in

the primary plane only. The image is greatly affected with astig

matism; but this is of little consequence, if 7 in (8) be small

enough. Curvature of the primary focal line having a very in

jurious effect upon definition, it may be inferred from the excellent

performance of these gratings that 7 is in fact small. Its value

does not appear to have been calculated. The other coefficients

in (8) vanish in virtue of the symmetry.
The mechanical arrangements for maintaining the focus are of Rowland s

great simplicity. The grating at A and the eye-piece at are mechanics

rigidly attached to a bar AO, whose ends rest on carriages, moving arrange-
on rails OQ, AQ at right angles to each other. A tie between C ments.

and Q can be used if thought desirable.

The absence of chromatic aberration gives a great advantage in

the comparison of overlapping spectra, which Rowland has turned

to excellent account in his determinations of the relative wave

lengths of lines in the solar spectrum.
4

For absolute determinations of wave-lengths plane gratings are Absolute

used. It is found 5 that the angular measurements present less measure-

difficulty than the comparison of the grating interval with the ments.

standard metre. There is also some uncertainty as to the actual

temperature of the grating when in use. In order to minimize the

heating action of the light, it might be submitted to a preliminary

prismatic analysis before it reaches the slit of the spectrometer, after

the manner of Von Helmholtz (OPTICS, vol. xvii. p. 802).

Bell found further that it is necessary to submit the gratings to

calibration, and not to rest satisfied with a knowledge of the num
ber of lines and of the total width. It not unfrequently happens
that near the beginning of the ruling the interval is anomalous.

If the width of this region be small, it has scarcely any effect upon
the angular measurements, and should be left out of account in

estimating the effective interval.

15. Theory of Corrugated Waves.

The theory of gratings is usually given in a form applicable

only to the case where the alternate parts are transparent and

opaque. Even then it is very improbable that the process of

simply including the transparent parts and excluding the opaque

parts in the integrations of 11 gives an accurate result. The
condition of things in actual gratings is

much more complicated, and all that can

with confidence be asserted is the approxi
mate periodicity in the interval a. The

problem thus presents itself to determine

the course of events on the further side of

the plane s= when the amplitude and

phase over that plane are periodic functions

of x; and the first step in the solution

would naturally be to determine the effect corresponding to the

infinitesimal strip ydx over which the amplitude and phase are

constant. In fig. 20 QQ represents the strip in question, of

which the effect is to be estimated at P(0, 0, z); QR= ?/, RP=r,

If we assume the law of secondary wave determined in 10 so

Fig. 20.

Wave
diverg

ing in

two
dimen
sions.

&amp;lt; Phil. Mag., March 1887. Bell, Phil. May., March 1887.
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as to suit the resolution of an infinite uniform primary wave, we
have, as the effect of QQ ,

dp
sinit(at-p) . (I).

/v^// VVp /
)

The development of this expression for the operation of a linear
source would take us too far.

1 We must content ourselves with
the limiting form assumed when KT is great, as it would almost

always be in optics. Under these circumstances the denominator
may be simplified by writing

so that (1) becomes

Now

/SlTLKlldli
f COSKlldu f TT \

~T i!T~
= / /

=
A. / ( 5~ ) V A,

\f u Jo V z&amp;lt; *V \.2ic/

and thus we obtain

dx ~ r ~ COS Kat ~ r
&amp;gt;

which gives the effect of a linear source at a great distance. The
occurrence of the factor r~* is a consequence of the cylindrical ex

pansion of the waves. The whole effect is retarded one-eighth of a

period in comparison with that of the central element, instead of

one-quarter of a period as in the case of a uniform wave extending
over the whole plane.

Plane The effect of the uniform plane wave can be recovered by inte-

unitorm grating (2) with respect to x from -
&amp;lt;x&amp;gt; to + oo

,
on the supposition

wave. that nr is great. We have

dx _ rdr _ \/r.d(r-z)

\fr~ \/r.x~ ^J(r~+z). \/(r-z)

and in this, since the only elements which contribute sensibly to

the integral are those for which (r
-

2) is small, we may write

The integral can then be evaluated by the same formula as before,
and we get finally COSK (at-z), the same as if the primary wave
were supposed to advance without resolution. The recom position
of the primary wave by integration with rectangular coordinates is

thus verified, but only under the limitation, not really required
by the nature of the case, that the point at which the effect is to

be estimated is distant by a very great number of wave-lengths from
the plane of resolution.

Variable We will now suppose that the amplitude and phase of the pri-

ainpli- mary wave at the plane of resolution 2 = are no longer constants,
tude and but periodic functions of x. Instead of cosnat simply, we should

phase. have to take in general

A cos (px +/)cos KCit + B cos (px + g} sin tat
;

but it will be sufficient for our purpose to consider the first term

only, in which we may further put for simplicity A = 1, /= 0. The
effect of the linear element at x, 0, upon a point at |, z, will be,

according to (2),

-cospx s\TiK(at-r- |A),

where r is the distance, expressed by r2= z2 + (a;-)
2

.

Thus, if we write o;=| + o, the whole effect is

sin (K
~

**&quot;

~ KT +pa}

+ s\\\(Kat-pt-$iT- Kr-pa}} . . (3),

where rs=z2 + a~.

In the two terms of this integral the elements are in general of

rapidly fluctuating sign ;
and the only important part of the range

of integration in (for example) the first term is in the neigh
bourhood of the place where pa.

- KT is stationary in value, or
where

2)da icdr Q (4).

In general a da - r dr = 0, so that if the values of o and r corre

sponding to (4) be called a
,
r

,
we have

(5).P K \J(lC-p~)

Now, in the neighbourhood of these values, if a = a,

*i.Yi . r
2r

1-

1

Theory of Sound, 341.

in which by (5) the term of the first order vanishes.
in (3), we get for the first term

-~- -*-KrQ +^a ) cos hai
~

Using this

- cos (teat +p -
%ir

- KTO +pa )
s

where for brevity h is written for

The integration is effected by means of the formula

/coshu-du
= / siiihu-du = //

x J*&amp;gt;

and we find

-^ 5-
cos (nat +p% -

Z\J(K&quot; p&quot;)

The other term in (3) gives in like manner
K

so that the complete value is

When p = 0, we fall back on the uniform plane wave travellin

with velocity a. In general the velocity is not a, but
Velocity
of pro-

The wave represented by (6) is one in which the amplitude at

various points of a wave-front is proportional to cospf, or cos^c;
and, beyond the reversals of phase herein implied, the phase is con

stant, so that the wave-surfaces are given by 2= constant. The
wave thus described moves forward at the velocity given by (7), and
with type unchanged.
The above investigation may be regarded as applicable to gratings

which give spectra of the first order only. Although vary, there
is no separation of colours. Such a separation requires either a
limitation in the width of the grating (here supposed to be infinite),
or the use of a focusing lens.

It is important to remark that p has been assumed to be less

than K, or cr greater than A; otherwise no part of the range of

integration in (3) is exempt from rapid fluctuation of sign, and
the result must be considered to be zero. The principle that

irregularities in a wave-front of periods less than A cannot be pro
pagated is of great consequence. Further light will be thrown

upon it by a different investigation to be given presently.
The possibility of the wave represented by (6) is perhaps

sufficiently established by the preceding method, but the occur
rence of the factor

K/\/(K&quot; ~2)&quot;)
shows that the laws of the secondary

wave (determined originally from a consideration of uniform plane
waves) was not rightly assumed.
The correct law applicable in any case may be investigated as Cor-

follows. Let us assume that the expression for the wave of given rected

periodic time is law of

, y)dxdy; (8),

second

ary

and let us inquire what the value of F (x, y) must be in order that the
wave -

application of Haygens s principle may give a correct result. From (8)

dx

and

We propose now to find the limiting value of dfyjdz when z is very
small. The value of the integral will depend upon those elements

only for which x and y are very small, so that we replace F(a;, y)
in the limit by F(0, 0). Also, in the limit,

so that

\ f/~-z
\dxdy=// dxdy= - 2-n

;

p tip \ P

-f : d l/ iKCtt
Limit = - 2irc

dz

i.at i

F(0,0).

The proper value of e
lKa

F(x, y) is therefore that of -dtyjdz at

the same point (x, y, 0) divided by ITT, and we have in general
iKft

dxdy .... (9).

In the case of the uniform plane wave,
iK(at z) .

iK(atz)

so that

7/
c

agreeing with what we have already found for the secondary wave
in this case.
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But, if ^ =

ixat

and

-cos))xdxdt/ .

The occurrence of the anomalous factor in (6) is thus explained.
It must be admitted that the present process of investigation is

rather artificial
;
and the cause lies in the attempt to dispense with

the differential equation satisfied by i^, viz.,

on which in the case of sound the whole theory is based. It is in

fact easy to verify that any value of ^ included under (8), where

P
9-($-aO

s+(n-y)
s+ 2

i

satisfies the equation

&quot;When there is no question of resolution by Huygens s principle, the

distinction between |, 75 and x, y may be dropped.

Starting from the differential equation, we may recover previous
results very simply. If if

be proportional to cospx cosqy, we have

f + (

2 -F!

-&amp;lt;f) /
= ..... (11).

If K--2 --q- = n~, M being real, the solution of (11) is

where A and B are independent of

volving t, x, y, we may write
Restoring the factors in

of which the first term may be dropped when we contemplate waves

travelling in the positive direction only. The corresponding realized

solution is of the type

$ = cos 2)x cosqy cos {icat- \7(/c
2 -^2 -

q-).z] . . (13).

When K&quot; &amp;gt; (p- + q
2
), the wave travels without change of type and

with velocity
\r _ K(t

// ! _ _ /&amp;gt;2\ (**)

We have now to consider what occurs when
K-&amp;lt;(p&quot;

write /c
2
-2^

2
-2

2= -M2
&amp;gt;

we have in place of (12)

and for the realized solution corresponding to (13)

\l/
= cospx cos qyc~ tiz cos

If we

(15);

(16).

We conclude that under these circumstances the motion rapidly
diminishes as z increases, and that no wave in the usual sense can
be propagated at all.

&amp;gt;orruga- It follows that corrugations of a reflecting surface (no matter how
.ions of deep) will not disturb the regularity of a perpendicularly reflected
period wave, provided the wave-length of the corrugation do not exceed
ess that of the vibration. And, whatever the former wave-length may
han A be in relation to the latter, regular reflexion will occur when the
lie out. incidence is sufficiently oblique.

The first form of solution may be applied to give an explanation
shadow of the appearances observed when a plane wave traverses a parallel
&amp;gt;f a coarse grating and then impinges upon a screen held at varying
Crating, distances behind. 1 As the general expression of the wave periodic

with respect to x in distance a we may take

sin(i&amp;lt;at -/*i

where

2&amp;gt;

=
27r/a- , K = 27T/A ,

and ^= K? - p~ , fj..f
=

/c
2 -

-ip
2

,
. . .

,

the series being continued as long as
/j.

is real. We shall here,

however, limit ourselves to the first three terms, and in them sup
pose A! and B

x
to be small relatively to A . The intensity may

then be represented by

AO^ + 2A Aj cos (px +/) cos (K~
-

/uj-)

+ 2A B1coa(px+g)ain(Kz-n1z) .... (17).

The stripes thrown upon the screen in various positions are thus

periodic functions of s, and the period is

if X be supposed small in comparison with &amp;lt;r. It may bo noticed

that, if the position of the screen be altered by the half of this

amount, the effect is equivalent to a shifting parallel to x through
the distance

^&amp;lt;r. Hence, if the grating consists of alternate trans

parent and opaque parts of width
4&amp;lt;r,

the stripes seen upon the
screen are reversed when the latter is drawn back through the dis

tance O--/A. In this case we may suppose B
x to vanish, and (17)

1 Phil. Mag., March 1881, &quot;On Copying Diffraction Gratings and on Some
Phenomena Connected Therewith.&quot;

then shows that the field is uniform when the screen occupies

positions midway between those which give the most distinct

patterns. These results are of interest in connexion with the

photographic reproduction of gratings.

16. Talbot s Bands.

These very remarkable bands are seen under certain conditions
when a tolerably pure spectrum is regarded with the naked eye, or

with a telescope, half the aperture being covered by a thin plate,

e.g., of glass or mica. The view of the matter taken by the dis

coverer 2 was that any ray which suffered in traversing the plate
a retardation of an odd number of half wave-lengths would be

extinguished, and that thus the spectrum would be seen inter

rupted by a number of dark bars. But this explanation cannot be

accepted as it stands, being open to the same objection as Arago s

theory of stellar scintillation. 3 It is as far as possible from being
true that a body emitting homogeneous light would disappear on

merely covering half the aperture of vision with a half-wave plate.
Such a conclusion would be in the face of the principle of energy,
which teaches plainly that the retardation in question leaves the

aggregate brightness unaltered. The actual formation of the bands
comes about in a very curious way, as is shown by a circumstance
first observed by Brewster. When the retarding plate is held on Brew-
the side towards the red of the spectrum, the bands are not seen, ster s ob-
Even in the contrary case, the thickness of the plate must not serva-

exceed a certain limit, however pure the spectrum may be. A tions.

satisfactory explanation of these bands was first given by Airy,
4 but

we shall here follow the investigation of Stokes,
5
limiting ourselves,

however, to the case where the retarded and unretarded beams are

contiguous and of equal width. The aperture of the unretarded
beam may thus be taken to be limited by x= -h, x= Q, y= -I,

y= +1 ,
and that of the beam retarded by R to be given by x= 0,

x= h, y= -
I, y +1. For the former (1) 11 gives

(1),
&quot;j

~~ -j j

on integration and reduction.

For the retarded stream the only difference is that we must sub
tract R from at, and that the limits of x are and + &. We thus

get for the disturbance at |, rj due to this stream

/ . Krf If . K& . f
at _f_ E+^ (2) _

If we put for shortness T for the quantity under the last circular

function in (1), the expressions (1), (2) may be put under the
forms ?(siiiT, ^sin(r a) respectively; and, if I be the intensity,
I will be measured by the sum of the squares of the coefficients of
sin T and cos T in the expression

u sin T + v sin (T
-

a) ,

so that
I = M2 + v2 + 2uv cos a ,

which becomes on putting for u, v, and o their values, and putting

Q. (3),

. . (4).

If the subject of examination be a luminous line parallel to ?j, we
shall obtain what we require by integrating (4) with respect to ?j

from oo to+ oo . The constant multiplier is of no especial

interest, so that we may take as applicable to the image of a line

If R= JA, I vanishes at |
=

;
but the whole illumination, repre-

/ + oo

sented by/ I d
,
is independent of the value of R. If R = 0,

in agreement with 11, where a has the meanin
1

~

2ir|/4

--J5S1U- A/
~,

here attached to 1h.

The expression (5) gives the illumination at | due to that part
of the complete image whose geometrical focus is at =

0, the

retardation for this component being R. Since we have now to

integrate for the whole illumination at a particular point due to

all the components which have their foci in its neighbourhood, we

* Phil. Mag., x. p. 3C4, 1837.
3 On account of inequalities in the atmosphere giving a variable refraction, the

light from a star would be irregularly distributed over a screen. The experiment
is easily made on a laboratory scale, with a small source of light, the rays from
which, in their course towards a rather distant screen, are disturbed by the.

neighbourhood of a heated body. At a moment when the eye, or object-glass of
a telescope, occupies a dark position, the star vanishes. A fraction of a second
later the aperture occupies a bright place, and the star reappears. According to

this view the chromatic effects depend entirely upon atmospheric dispersion.
Phil. Trans., 1840, p. 225; 1841, p. 1. * Phil. Trans., 1848, p. 227.

XXIV. 56
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may conveniently regard as origin. | is then the coordinate

relatively to of any focal point for which the retardation is R
;

and the required result is obtained by simply integrating (5) with

respect to from oo to + oo . To each value of | corresponds
a different value of A, and (in consequence of the dispersing power
of the plate) of R. The variation of A may, however, be neglected
in the integration, except in 2?rR/A, where a small variation of A
entails a comparatively large alteration of phase. If we write

p
=
27rR/A ....... (6),

we must regard p as a function of |, and we may take with sufficient

approximation under any ordinary circumstances

p
=

p -r*r ........ (7),

where p denotes the value of p at 0, and -sris a. constant, which is

positive when the retarding plate is held at the side on which the

blue of the spectrum is seen. The possibility of dark bands depends
upon TZ being positive. Only in this case can

cos{ p + (TV
-

27r/f/A/)| }

retain the constant value - 1 throughout the integration, and then

only when
*r= 27rA/A/ ....... (8),

and

cosp = -1 ........ (9).

The first of these equations is the condition for the formation of

dark bands, and the second marks their situation, which is the
same as that determined by the imperfect theory.
The integration can be effected without much difficulty. For

the first term in (5) the evaluation is effected at once by a known
formula. In the second term if we observe that

= cos p cos g^ H- sin p sin g^ ,

we see that the second part vanishes when integrated, and that
the remaining integral is of the form

-

(10).

where

By differentiation with respect to gl
it may be proved that

w= from g1
= - =o to g 1

= - 2h
: ,

w= ^ir(2h1 + g1 ) from g1
=-2h

1
to ^ = 0,

w = ^Tr(2hl -g1 )
from ^=0 to a

1
= 2h

1 ,

i#= from
fj^ 2/ij to

r/,
= oo .

The integrated intensity, 1
,
or

2irh
1 + 2 cos p w ,

is thus

when g1 numerically exceeds 2/tjj and, when g1 lies between 2hv
I = 7r{2/i1 + (2/t1 -Vt/i

2
)cosp } .... (12).

Best It appears therefore that there are no bunds at all unless & lies

thick- between and + 4A 1; and that within these limits the best bands are

ness. formed at the middle of the range when w=2/;
1

. The formation
of bands thus requires that the retarding plate bo held upon the
side already specified, so that -a be positive ;

and that the thickness
of the plate (to which & is proportional) do not exceed a certain

limit, which we may call 2T . At the best thickness T the bauds
are black, and not otherwise.

The linear width of the band (c) is the increment of | which alters

p by 2ir, so that

c = 2ir/vr ........ (13).
With the best thickness

W=27T//A/ ....... (14),
so that in this case

e= \f/h ........ (15).

Width of The bands are thus of the same width as those due to two infinitely
bauds, narrow apertures coincident with the central lines of the retarded

and uuretarded streams, the subject of examination being itself a
fine luminous line.

If it be desired to see a given number of bands in the whole or in

any part of the spectrum, the thickness of the retarding plate is

thereby determined, independently of all other considerations.

Experi- But in order that the bands may be really visible, and still more
mental in order that they may be black, another condition must be satisfied.
condi- It is necessary that the aperture of the pupil be accommodated
tions. to the angular extent of the spectrum, or reciprocally. Black

bands will be too line to be well seen unless the aperture (2/0 of
the pupil be somewhat contracted. One-twentieth to one-fiftieth of
an inch is suitable. The aperture and the number of bands being
both fixed, the condition of blackness determines the angular magni
tude of a band and of the spectrum. The use of a grating is very
convenient, for not only are there several spectra in view at the same
time, but the dispersion can be varied continuously by sloping the

grating. The slits may be cut out of tin-plate, and half covered by
mica or

&quot;

microscopic glass,&quot; held in position by a little cement.

If a telescope be employed there is a distinction to be observed, Use of

according as the half-covered aperture is between the eye and telescope.
the ocular, or in front of the object-glass. In the former case the
function of the telescope is simply to increase the dispersion, and
the formation of the bands is of course independent of the par
ticular manner in which the dispersion arises. If, however, the
half-covered aperture be in front of the object-glass, the pheno
menon is magnified as a whole, and the desirable relation between
the (unmagniiied) dispersion and the aperture is the same as with
out the telescope. There appears to be no further advantage in the
use of a telescope than the increased facility of accommodation,
and for this of course a very low power suffices.

The original investigation of Stokes, here briefly sketched, ex- More
tends also to the case where the streams are of unequal width general
h, k, and are separated by an interval 2y. In the case of unequal investiga-
width the bands cannot be black

;
but if h = k, the iiniteness of tion of

2y does not preclude the formation of black bands. Stokes.
The theory of Talbot s bands with a half-covered circular

aperture has been treated by H. Struve. 1

17. Diffraction when the Source of Light is not Seen in Focus.

The phenomena to be considered under this head are of less

importance than those investigated by Fraunhofer, and will be
treated in less detail

; but, in view of their historical interest and of
the case with which many of the experiments may be tried, some
account of their theory could not be excluded from such a work as

the present. One or two examples have already attracted oin

attention when considering Huygens s zones, viz., the shadow of a
circular disk, and of a screen circularly perforated ;

but the most
famous problem of this class first solved by Fresnel relates to

the shadow of a screen bounded by a straight edge.
In theoretical investigations these problems are usually treated

as of two dimensions only, everything being referred to the plane
passing through the luminous point and perpendicular to the dif

fracting edges, supposed to be straight and parallel. In strictness

this idea is appropriate only when the source is a luminous line,

emitting cylindrical waves, such as might be obtained from u
luminous point with the aid of a cylindrical lens. When, in order
to apply Huygens s principle, the wave is supposed to be broken up,
the phase is the same at every element of the surface of resolution
which lies upon a line perpendicular to the plane of reference,
and thus the effect of the whole line, or rather infinitesimal strip,
is related in a constant manner ( 15) to that of the element which
lies in the plane of reference, and may be considered to be repre
sented thereby. The same method of representation
is applicable to spherical waves, issuing from a point,
if the radius of curvature be large ; for, although
there is variation of phase along the length of the
infinitesimal strip, the whole effect depends practi

cally upon that of the central parts where the phase
is sensibly constant. 2

In fig. 21 APQ is the arc of the circle representa
tive of the wave-front of resolution, the centre being
at 0, and the radius OA being equal to a. B is the point at
which the effect is required, distant a + b from 0, so that AB= &;

Taking as the standard phase that of the secondary wave from
A, we may represent the effect of PQ by

cos 2?

where S = BP-AP is the retardation

relatively to that from A.
Now

t $ \
}.ds .

r \J
at B of the wave from

so that, if we write

the effect at B is

$
ab\ n

2jr5

A&quot;

ir(a

ab\

(1),

t
-2irt r 2irt /&quot; )

&amp;lt; cos / cosirv.dv + su\ / sin^nv-.dv i (3)
(

T J T J )

the limits of integration depending upon the disposition of the

diffracting edges. When a, b, A are regarded as constant, the first

factor may be omitted, as indeed should be done for consistency s

sake, inasmuch as other factors of the same nature have been
omitted already.
The intensity I

2
,
the quantity with which we are principally

concerned, may thus be expressed

1 St Petersburg Trans., xxxi., No. 1, 1SS3.
2 In experiment a line of li^ht is sometimes substituted for a point in order to

increase the illumination. The various parts of the line are here independent
sources, and should be treated accordingly. To assume a cylindrical form of

primary wave would be justifiable only when there is synchronism among the
secondary waves issuing from the various centres.
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These integrals, taken from r=0, are known as Fresnel s integrals;
we will denote them by C and S, so that

C/ cos ^irv-.dv, S = / sm^irv^.dv . . . (5).

Jo Jo
When the upper limit is infinity, so that the limits correspond to

the inclusion of half the primary wave, C and S are both equal to

J, by a known formula
;
and on account of the rapid fluctuation of

sign the parts of the range beyond very moderate values of v con

tribute but little to the result.

Cnockeii- Ascending series for C and S were given by Knockenhauer, and
.auer s are readily investigated. Integrating by parts, we find

o

and, by continuing this process,

i.^-Tv&quot; (
ITT , iir ITT r in ITT iir

C + lS = e
5 ^--5-^+ 1/

1 -
(

3 35 357
By separation of real and imaginary parts,

C =M cos jTi-y
2 + N sin \irv- \

S =M sin
\-nv&quot;-

- N cos \irv~ j

where M = -- +
1 3.5 3.5.7.9

S +

These series are convergent for all values of v, but are practically
useful only when v is small.

Gilbert s Expressions suitable for discussion when v is large were obtained

ntegrals. by Gilbert. 1
Taking

4i&amp;gt;

2-M (9),

we may write .

C + iS = / -
(10).

Again, by a known formula,

Substituting this in (10), and inverting the order of integration, we

get
1 ^ dx fu u(t-*)

- / c ax
V 3-- Jo

dx c
u ^

l~x - 1
:

-
(12).

Thus, if we take

H =
iV2_/o

C = \r- G cos u + II sin
,

S = ^- G sinw-H cosu . (14).

The constant parts in (14), viz. i, may be determined by direct

integration of (12), or from the observation that by their constitu

tion G and II vanish when u = co
, coupled with the fact that C

and S then assume the value .

Comparing the expressions for C, S in terms of M, N, and in terms
of G, H, we find that

G = J(COSM + sin u)
- M, H*=(cos?{-sin) + N . (15),

formulae which may be utilized for the calculation of G, II when u
(or v} is small. For example, when u = 0, M =

0, N =
0, and con

sequently G =H = Jj.

Caucliy s Descending series of the semi-convergent class, available for

series. numerical calculation when u is moderately large, can be obtained
from (12) by writing x= uy, and expanding the denominator in

powers of y. The integration of the several terms may then be
effected by the formula

/ y (j
i

e V dy = T(q + -%)
=

( 2
-

i)(*Z
~
f ) 2V ir j

and we get in terms of v

1
G =

_
-II-- -

1.3.5 1.3.

1 1.3 1.3.5.7

The corresponding values of C and S were originally derived by
Cauchy, without the use of Gilbert s integrals, by direct integration
by parts.
From the series for G and II just obtained it is easy to verify that

dll dG= -7riG, -
r-= 7rrll-l .... (IS).dv dv

We now proceed to consider more particularly the distribution of

light upon a screen PBQ near the shadow of a straight edge A.
At a point P within the geometrical shadow of the obstacle, the
half of the wave to the right of C (fig. 22), the nearest point on the

. couronnes de I Acad. de Bruxcllts, x.\.\i. 1. See also Vcrdet, Lemons,

wave-front, is wholly intercepted, and on the left the integra
tion is to be taken from s= CA to s = co. If V be the value of v

corresponding to CA, viz.
,

\

we may write
\/!&quot;&amp;lt;

(19),

=&amp;gt;( /&quot;

V/v
( /&quot;

\Jv
or, according to our previous notation,

(21).

Now in the integrals represented by G and H every element No band
diminishes as V increases from zero. Hence, as

CA increases, viz., as the point Pis more and
more deeply immersed in the shadow, the illumi

nation continuously decreases, and that without

limit. It has long been known from observa

tion that there are no bands on the interior side

of the shadow of the edge.
The law of diminution when V is mode

rately large is easily expressed with the aid of

the series (16), (17) for G, H.

H^irV)- 1
,
so that

Fig. 22.

We have ultimately G= 0,

or the illumination is inversely as the square of the distance from

the shadow of the edge.
For a point Q outside the shadow the integration extends over more,

than half the primary wave. The intensity may be expressed by
I
2=

(i + Cv)
2
+(i + Sv)

2 ..... (22);

and the maxima and minima occur when

whence
(23).

When Y= 0, viz., at the edge of the shadow, I
2 =

;
when V = o,

I
2 =

2, on the scale adopted. The latter is the intensity due to the

uninterrupted wave. The quadrupling of the intensity in passing Position

outwards from the edge of the shadow is, however, accompanied by of ex-

tluctuations giving rise to bright and dark bands. The position terior

of these bands determined by (23) may be very simply expressed bands,

when V is large, for then sensibly G= 0, and

n being an integer. In terms of 5, we have from (2)

S = (f + in)A (25).

The first maximum in fact occurs when 5=A- 0046A, and the

first minimum when 8 = gA-0016A,
2 the corrections being readily

obtainable from a table of G by substitution of the approximate
value of V.
The position of Q corresponding to a given value of V, that is, Hyper-

to a band of given order, is by (19) bolic
pr&amp;lt;

BQ.

By means of this expression we may trace the locus of a band of

given order as b varies. With sufficient approximation we may
regard BQ and b as rectangular coordinates of Q. Denoting them

by x, y, so that AB is axis of y and a perpendicular through A the

axis of a;, and rationalizing (26), we have

2ax2 - Y 2
Aj/

2 - Y 2
A?/
=

,

which represents a hyperbola with vertices at and A.

From (24), (26) we see that the width of the bands is of the

order \/{b\(a + &)/}. From this we may infer the limitation upon
the width of the source of light, in order that the bands may be

properly formed. If to be the apparent magnitude of the source seen

from A, cab should be much smaller than the above quantity, or

If a be very great in relation to b, the condition becomes

of bauds

so that if b is. to be moderately great (1 metre), the apparent mag
nitude of the sun must be greatly re

duced before it can be used as a source.

The values of V for the maxima
and minima of intensity, and the

magnitudes of the latter, were calcu

lated by Fresnel. An extract from

his results is given in the accom

panying table.

A very thorough investigation of this and other related questions,

accompanied by fully worked-out tables of the functions concerned,
will be found in a recent paper by Lommel. 3

2 Verdet, Lefons, 90.
3 &quot;Die Beugungserschelnungen gcradlinig begrenzter Schinnc,&quot; AM. buyer.

Akad. da- Wiss., ii. Cl., xv. 13d., iii. Auth., 1SSC.
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Cormi s When the functions C and S have once been calculated, the

method, discussion of various diffraction problems is much facilitated by
the idea, due to Cornu,

1 of exhibiting as a curve the relationship
between C and S, considered as the rectangular coordinates (x, y) of

a point. Such a curve is shown in fig. 23, where, according to the

definition (5) of C, S,

/*&quot; i
&quot;

/&quot;
i &quot;

Jo -/0

The origin of coordinates corresponds to v=
;
and the asymptotic

points J, J
,
round which the curve revolves in an ever-closing

spiral, correspond to v= K&amp;gt; .

The intrinsic equation, expressing the relation between the arc

a- (measured from 0) and the inclination cp of the tangent at any
point to the axis of x, assumes a very simple form. For

so that

&amp;lt;

Accordingly,

and for the curvature,
dd&amp;gt;

(31).

(32);

Cornu remarks that this equation suffices to determine the general
character of the curve. For the osculating circle at any point
includes the whole
of the curve which
lies beyond ;

and
the successive con
volutions envelop
one another with
out intersection.

The utility of

the curve depends
upon the fact that
the elements of arc

represent, in ampli
tude and phase, tho

component vibra

tions due to the

corresponding por
tions of the pri

mary wave -front.

and by (2) dv is proportional to ds. Moreover by (2) and (31) the

retardation of phase of the elementary vibration from PQ (fig. 21) is

2?rS/A., or
&amp;lt;p.

Hence, in accordance with the rule for compounding
vector quantities, the resultant vibration at B, due to any finite part
of the primary wave, is represented in amplitude and phase by the

chord joining the extremities of the corresponding arc (ffz
-

a-^.

In applying the curve in special cases of diffraction to exhibit

the effect at any point P (fig. 22) the centre of the curve is to be

considered to correspond to that point C of the primary wave-front

which lies nearest to P. The operative part, or parts, of the curve

are of course those which represent the unobstructed portions of

the primary wave.

Let us reconsider, following Cornu, the diffraction of a screen

unlimited on one side, and on the other terminated by a straight

edge. On the illuminated side, at a distance from the shadow, the

vibration is represented by JJ . The coordinates of J, J being

(^ i) ) (-\, -), I
2

is 2
;
and the phase is ^ period in arrear of

that of the element at 0. As the point under contemplation is sup

posed to approach the shadow, the vibration is represented by the

chord drawn from J to a point on the other half of the curve, which

travels inwards from J towards 0. The amplitude is thus subject

^fluctuations, which increase as the shadow is approached. At
th*e point the intensity is one-quarter of that of the entire wave,
and after this point is passed, that is, when we have entered the

geometrical shadow, the intensity falls off gradually to zero, without

fluctuations. The whole progress of the phenomenon is thus ex

hibited to the eye in a very instructive manner.

Diffrac- We will next suppose that the light is transmitted by a slit, and

tion inquire what is the effect of varying the width of the slit upon the

through illumination at the projection of its centre. Under these circum-

a slit. stances the arc to be considered is bisected at 0, and its length is

proportional to the width of the slit. It is easy to see that the

length of the chord (which passes in all cases through 0) increases

to a maximum near the place where the phase-retardation is f of

a period, then diminishes to a minimum when the retardation is

about g of a period, and so on.

If the slit is of constant width and we require the illumination

at various points on the screen behind it, we must regard the arc

1 Journal de Physique, iii. p. 1,1874. A similar suggestion has recently been

made independently by Fitzgerald.

of the curve as of constant length. The intensity is then, as always,
represented by the square of the length of the chord. If the slit

be narrow, so that the arc is short, the intensity is constant over
a wide range, and does not fall off to an important extent until

the discrepancy of the extreme phases reaches about a quarter of a

period.
AVe have hitherto supposed that the shadow of a diffracting Silvery

obstacle is received upon a diffusing screen, or, which comes to lining

nearly the same thing, is observed with an eye-piece. If the eye, of an

provided if necessary with a perforated plate in order to reduce the obstacle,

aperture, be situated inside the shadow at a place where the illumina
tion is still sensible, and be focused upon the diffracting edge, the

light which it receives will appear to come from the neighbourhood
of the edge, and will present the effect of a silver lining. This is

doubtless the explanation of a
&quot;

pretty optical phenomenon, seen
in Switzerland, when the sun rises from behind distant trees stand

ing on the summit of a mountain.&quot;
2

18. Diffraction Symmetrical about an Axis.

The general problem of the diffraction pattern due to a source of

light concentrated in a point, when the system is symmetrical about
an axis, has been ably investigated by Lommel. 3 We must content
ourselves here with a very slight sketch of some of his results.

Spherical waves, centred upon the axis, of radius a fall upon
the diffracting screen

;
and the illumination is required on a second

screen, like the first perpendicular to the axis, at a distance (a + b)
from the source. We have first to express the distance (d) between
an element dS of the wave-front and a point M in the plane of the
second screen. Let denote the distance of M from the axis of

symmetry ; then, if we take an axis of x to pass through M, the
coordinates of M are

( 0, 0). On the same system the coordinates
of dS are

a sin 6 cos (p ,
sin 6 sin (p , (1

- cos 6) + b
;

and the distance is given by
d? =

b&quot; + C2 ~ 2aCsin cos + 4a(a + 1) sin ~%9 .

In this expression f and are to be treated as small quantities.

Writing p for a sin 6, we get approximately

The vibration at the wave-front of resolution being denoted by

the integral expressive of the resultant of the secondary waves is

-~US (2).
T A

Substituting pdp dtp for rfS, and for d its value from (1), we obtain
as the expression for the intensity at the point ,

,
.... (4),

... (5),

where

and the following abbreviations have been introduced

-*, -~C=Z (6).
/v z.(c-c/ Ac&amp;gt;

The range of integration is for
&amp;lt;f&amp;gt;

from to 2-rr. The limits for

p depend upon the particular problem in hand; but for the sake
of definiteness we will suppose that in the analytical definitions of

C and S the limits are and r, so as to apply immediately to the

problem of a circular aperture of radius r. If we introduce the
notation of Bessel s functions, we have

By integration by parts of these expressions Lommel develops Lommel s

series suitable for calculation. Settin series.

he finds in the first place

o .u1+ Tr.
.... oo),

&amp;lt;&quot;&amp;gt;-

2 Necker, Phil. Mag., Nov. 1832 ; Fox Talbot, Phil. Mag., June 1833. &quot;When

the sun is about to emerge . . . . every branch and leaf is lighted up with a silvery
lustre of indescribable beauty..... The birds, as Mr Necker very truly de

scribes, appear Uke flying brilliant sparks.&quot; Talbot ascribes the appearance to

diffraction; and he recommends the use of a telescope.
3 Abh. der layer. Akad. der Wiss., ii. Cl., xv. Bd., ii. Abth.
4 Used now in an altered sense.
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where

. (12),

(13).

These series are convenient when y is less than z.

The second set of expressions are

2 . z- sin
l&amp;gt;y

cos |y ,, /

. (H),

(15),

where

z $

These series are suitable when z/y is small.

When the primary wave is complete, r=
&amp;lt;x,

and we have at once

from the second set of expressions

x
K 2/c

^
K IK.

so that

T2_ oo
&quot;ro co _ *

(19)

as we know it should be.

In the application to the problem of the shadow of a circular

disk the limits of integration are from r to co . If these integrals be

denoted by C , S
,
we have

and

(23) -

When the point where the illumination is required is situated upon
the axis, I, z are zero. Hence V = 1,V1

=
0, and

P_

the same as if the primary wave had come on unbroken. This

is Poisson s theorem, already found ( 10) by a much simpler

method, in which attention is limited from the first to points upon
the axis. The distribution of light at other points upon the screen

is to be found from (23) by means of the series (16), (17) for V
and Vj. Lommel gives curves for the intensity when y= Tr, 2ir, 3w,

. . . 6ir. The bright central spot is accompanied by rings of vary

ing intensity.
The limit of the geometrical shadow [/(a + &)

= r/] corresponds
to y= z. In this case

. . (24),

Vi-J^-Js^+W- ...=4sin ..... (25).

ondition The numbers computed for special values of y and z apply to
&quot;

mathe- a whole class of problems. Since

&amp;lt;atical ^^L+k &amp;gt; _ 2?r C
milarity. V = ~ ^b

~ &quot; r
~&amp;gt;

&amp;lt;

- ^ j
r

,

both y and z remain unchanged, even when A is constant, if we

suppose
6 oca, rx^x^/a ..... (26).

We may fall back upon Fraunhofer s phenomena by supposing
a = & = o0) or more generally b= -a, so that y=0-
Under these circumstances

But it is unnecessary to add anything further under this head.

19. Polarization.

A ray of ordinary light is symmetrical with respect to the direc

tion of propagation. If, for example, this direction be vertical,
there is nothing that can be said concerning the north and south
sides of the ray that is not equally true concerning the cast and
west sides. In polarized light this symmetry is lost. Huygens
showed that when a ray of such light falls upon a crystal of Iceland

spar, which is made to revolve about the ray as an axis, the pheno
mena vary in a manner not to be represented as a mere revolution
with the spar. In Newton s language, the ray itself has sides, or
is polarized.

Malus discovered that ordinary light may be polarized by reflexion Brew-
as well as by double refraction

;
and Brewster proved that the ster s

effect is nearly complete when the tangent of the angle of incidence law.

is equal to the refractive index, or (which comes to the same) when
the reflected and refracted rays are perpendicular to one another.
The light thus obtained is said to be polarized in the plane of re

flexion.

Reciprocally, the character of a polarized ray may be revealed by
submitting it to the test of reflexion at the appropriate angle.
As the normal to the reflecting surface revolves (in a cone) about
the ray, there are two azimuths of the plane of incidence, distant

180, at which the reflexion is a maximum, and two others,
distant 90 from the former, at which the reflexion (nearly)
vanishes. In the latter case the plane of incidence is perpendicular
to that in which the light must be supposed to have been reflected

in order to acquire its polarization.
The full statement of the law of double refraction is somewhat Double

complicated, and scarcely to be made intelligible except in terms refrac-

of the wave theory ; but, in order merely to show the relation of tioii.

double refraction in a uniaxal crystal, such as Iceland spar, to

polarized light, we may take the case of a prism so cut that the

refracting edge is parallel to the optic axis. By traversing such a

prism, in a plane perpendicular to the edge, a ray of ordinary

light is divided into two, of equal intensity, each of which is re

fracted according to the ordinary law of Snell. Whatever may be

the angle and setting of the prism, the phenomenon may be repre
sented by supposing half the light to be refracted with one index

(1
-

65), and the other half with the different index (1 48). The rays
thus arising are polarized, the one more refracted in the plane of

refraction, and the other in the perpendicular plane. If these

rays are now allowed to fall upon a second similar prism, held so

that its edge is parallel to that of the first prism, there is no further

duplication. The ray first refracted with index 1 65 is refracted

again in like manner, and similarly the ray first refracted with
index 1 48 is again so refracted. But the case is altered if the

second prism be caused to rotate about the incident ray. If the

rotation be through an angle of 90, each ray is indeed refracted

singly ;
but the indices are exchanged. The ray that suffered most

refraction at the first prism now suffers least at the second, and
vice versa. At intermediate rotations the double refraction reasserts

itself, each ray being divided into two, refracted with the above-

mentioned indices, and of intensity dependent upon the amount of

rotation, but always such that no light is lost (or gained) on the

whole by the separation.
The law governing the intensity was formulated by Malus, and Law of

has been verified by the measures of Arago and other workers. If Mains.

6 be the angle of rotation from the position in which one of the

rays is at a maximum, while the other vanishes, the intensities are

proportional to eos2 and sin2 0. On the same scale, if we neglect
the loss by reflexion and absorption, the intensity of the incident

light is represented by unity.
A similar law applies to the intensity with which a polarized

ray is reflected from a glass surface at the Brewsterian angle. If 6

be reckoned from the azimuth of maximum reflexion, the intensity
at other angles may be represented by cos2 0, vanishing when
0-90.
The phenomena here briefly sketched force upon us the view Traus-

that the vibrations of light are transverse to the direction of pro- verse

pagation. In ordinary light the vibrations are as much in one vibra-

transverse direction as in another ;
and when such light falls upon tioiis.

a doubly refracting, or reflecting, medium, the vibrations are

resolved into two definite directions, constituting two rays polarized
in perpendicular planes, and differently influenced by the medium.
In this case the two rays are necessarily of equal intensity.

Consider, for example, the application of this idea to the reflexion

of a ray of ordinary light at the Brewsterian, or polarizing, angle.
The incident light may be resolved into two, of equal intensity,
and polarized respectively in and perpendicular to the plane of

incidence. Now we know that a ray polarized in the plane per

pendicular to that of incidence will not be reflected, will in fact be

entirely transmitted; and the necessary consequence is that all the

light reflected at this angle will be polarized in the plane of inci

dence. The operation of the plate is thus purely selective, the

polarized component, which is missing in the reflected light, being

represented in undue proportion in the transmitted Ijght.
If the incident light be polarized, suppose at an angle with

the plane of incidence, the incident vibration may be resolved into

cosfl in the one plane and sin(? in the other. The latter polarized

component is not reflected. The reflected light is thus in all cases

polarized in the plane of reflexion
;
and its intensity, proportional

to the square of the vibration, is represented by hcos&quot;6, if h be

the intensity in which light is reflected when polarized in the plane
of reflexion. The law of Malus is thus a necessary consequence
of the principle of resolution.

The idea of transverse vibrations was admitted with reluctance, Elastic

even by Young and Fresnel themselves. A perfect fluid, such as solid

the ethereal medium was then supposed to be, is essentially incap- theory.



446

able of transverse vibrations. But there seems to be no reason a

priori for preferring one kind of vibration to another
;
and the

phenomena of polarization prove conclusively that, if luminous

vibrations are analogous to those of a material medium, it is to

solids, and not to fluids, that we must look. An isotropic solid

is capable of propagating two distinct kinds of waves. the first

dependent upon rigidity, or the force by which shear is resisted,

and the second analogous to waves of sound and dependent upon
compressibility. In the former the vibrations are transverse to

the direction of propagation, that is, they may take place in

any direction parallel to the wave front, and they are thus

suitable representatives of the vibrations of light. In this theory
the lumiuiferous ether is distinctly assimilated to an elastic solid,

and the velocity of light depends upon the rigidity and density

assigned to the medium.
Medium The possibility of longitudinal waves, in which the displacement
incom- is perpendicular to the wave-front, is an objection to the elastic

pressible. solid theory of light, for there is nothing known in optics corre

sponding thereto. If, however, we suppose with Green that the

medium is incompressible, the velocity of longitudinal waves be

comes infinite, and the objection is in great degree obviated. Such
a supposition is hardly a departure from the original idea, inas

much as, so far as wo know, there is nothing to prevent a solid

material possessing these properties, and an approximation is actu

ally presented by such bodies as jelly, for which the velocity of

longitudinal vibrations is a large multiple of that of transverse

vibrations.

20. Interference of Polarized Light.

The conditions of interference of polarized light are most easily
deduced from the phenomena of the colours of crystalline plates, if

we once admit Young s view that the origin of the colours is to

be sought in the interference of the differently refracted rays.

Independently of any hypothesis of this kind, the subject was

directly investigated by Fresnel and Arago,
1 who summarized their

conclusions thus :

Laws of (1) Under the same conditions in which two rays of ordinary
interfer- light appear to destroy one another, two rays polarized in contrary
ence. (viz., perpendicular) directions are without mutual influence.

(2) Two rays of light polarized in the same direction act upon
one another like ordinary rays ;

so that, with these two kinds of

light, the phenomena of interference are identical.

(3) Two rays originally polarized in opposite directions may after

wards be brought to the same plane of polarization, without tlicreby

acquiring the power to influence one another.

(4) Two rays polarized in opposite, directions, and afterwards

brought to similar polarizations, react in the same manner as

natural rays, if they arc derived from a beam originally polarized
in one direction.

The fact that oppositely polarized rays cannot be made to inter

fere may of itself be regarded as a proof that the vibrations are

transverse
;
and the principle, once admitted, gives an intelligible

account of all the varied phenomena in this field of optics. The

only points on which any difficulty arises are as to the nature of

ordinary unpolarized light, and the rules according to which in

tensity is to be calculated. It will be proper to consider these

questions somewhat fully.

Plane In ordinary (plane) polarized light the vibrations are supposed to

polarizi- be in one direction only. If jc and y be rectangular coordinates

tion. in the plane of the wave, we may take, as representing a regular
vibration of plane-polarized light,

x=acos((j)- a) ....... (1),

where =
27r&amp;lt;/T,

and a, a denote constants. It must be remembered,
however, that in optics a regular vibration of this kind never pre
sents itself. In the simplest case of approximately monochromatic

light, the amplitude and phase must be regarded ( 4) as liable to

incessant variation, and all that we are able to appreciate is the

mean intensity, represented by M(a
2
).

If a number of these irre

gular streams of light are combined, the intensity of the mixture
cannot be calculated from a mere knowledge of the separate inten

sities, unless we have assurance that the streams are independent,
that is, without mutual phase-relations of a durable character. For

instance, two thoroughly similar streams combine into one of four
fold intensity, if the phases are the same ; while, if the phases are

opposed, the intensity falls to zero. It is only when the streams
are independent, so that the phase-relation is arbitrary and variable

from moment to moment, that the apparent resultant intensity is

necessarily the double of the separate intensities.

If any number of independent vibrations of type (1) bo super
posed, the resultant is

[2a x
cos aj] cos (p + [Sax sin oj sin

&amp;lt;/&amp;gt; ,

and the momentary intensity is

[2 a1 cos fll]
2 + [2 al

sin aj
2

,

or

a
\ + a

-i
+ + Sffljfl^ cos (a l

-
a.,) + . . .

1 Fresnel s Works, vol. i. p. 521.

The phase-relations being unknown, this quantity is quite indeter

minate. But, since each cosine varies from moment to moment, and
on the whole is as much positive as negative, the mean intensity is

that is to say, is to be found by simple addition of the separate
intensities.

Let us now dispense with the restriction to one direction of Elliptic

vibration, and consider in the first place the character of a regular polariza-

vibration, of given frequency. The general expression will be tion.

x= acos((f&amp;gt;- a), y=--bcos(&amp;lt;f&amp;gt;- 0) . . . (2),

where a, a, b, /3 are constants. If /3
=

a, the vibrations are executed

entirely in the plane x/y
=

a/b, or the light is plane-polarized. Or
if ft

= TT a, the light is again plane-polarized, the plane of vibration

being x/y^-a/b. In other cases the vibrations are not confined
to one plane, so that the light is not plane-polarized, but, in con

formity with the path denoted by (2), it is said to be elliptically-

polarized. If one of the constituents of elliptically-polarized light
be suitably accelerated or retarded relatively to the other, it may
be converted into plane-polarized light, and so identified by the
usual tests. Or, conversely, plane-polarized light may be converted
into elliptically-polarized by a similar operation. The relative

acceleration in question is readily effected by a plate of doubly
refracting crystal cut parallel to the axis.

If j8
=a4 7r

&amp;gt;

whether in the first instance or after the action of

a crystalline plate,
= cos(0- a), y= &sin(&amp;lt;- a) .. . (3).

The maxima and minima values of the one coordinate here occur

synchronously with the evanescence of the other, and the co

ordinate axes are the principal axes of the elliptic path.
An important particular case arises when further b = a. The Circular

path is then a circle, and the light is said to be circularly-polarized, polariza-

According to the sign adopted, in the second equation (3), the circle tion.

is described in the one direction or in the other.

Circularly -polarized light can be resolved into plane-polarized

components in any two rectangular directions, which are such that
the intensities are equal and the phases different by a quarter

period. If a crystalline plate be of such thickness that it retards

one component by a quarter of a wave-length (or indeed by any
odd multiple thereof) relatively to the other, it will convert plane-

polarized light into circularly-polarized, and conversely, in the

latter case without regard to the azimuth in which it is held.

The property of circularly-polarized light whereby it is capable
of resolution into oppositely plane-polarized components of equal
intensities is possessed also by natural unpolarized light; but the

discrimination may be effected experimentally with the aid of the

quarter-wave plate. By this agency the circularly-polarized ray is

converted into plane-polarized, while the natural light remains

apparently unaltered. The difficulty which remains is rather to

explain the physical character of natural light. To this we shall

presently return
;
but in the meantime it is obvious that the con

stitution of natural light is essentially irregular, for we have seen

that absolutely regular, i.e., absolutely homogeneous, light is

necessarily (elliplically) polarized.
In discussing the vibration represented by (2), we have considered

the amplitudes and phases to be constant
;
but in nature this is no

more attainable than in the case of plane-polarized light. In order

that the elliptic polarization may be of a definite character, it is

only necessary that the ratio of amplitudes and the difference of

phases should be absolute constants, and this of course is consistent

with the same degree of irregularity as was admitted for plane
vibrations.

The intensity of elliptically-polarized light is the sum of the

intensities of its rectangular components. This we may consider

to be an experimental fact, as well as a consequence of the theory
of transverse vibrations. In whatever form such a theory may be

adopted, the energy propagated will certainly conform to this law.

When the constants in (2) are regarded as subject to variation,
the apparent intensity is represented by ....... (4).

We are now in a position to examine the constitution which must Unpolar-
be ascribed to natural light. The conditions to be satisfied are ized light,

that when resolved in any plane the mean intensity of the vibra

tions shall be independent of the orientation of the plane, and,

further, that this property shall be unaffected by any previous rela

tive retardation of the rectangular components into which it may
have been resolved. The original vibration being represented by

or, as we may write it, since we are concerned only with phase

differences,
x=

acos&amp;lt;f), y = bcos((f&amp;gt;-8) . . . (5),

let us suppose that the second component is subjected to a retarda

tion e. Thus

x=acos(j), y=bcos((j)- 5 - e) . . . (6),

in which a, b, 5 will be regarded as subject to rapid variation,



447

while e remains constant. If the vibration represented by (6) be

now resolved in a direction x
, making an angle w with x, we have

x = a cos
(f&amp;gt;

cos co + 1 cos
(&amp;lt;f&amp;gt;

- 8 - e) sin co

=
[ cos ca + b sin &amp;lt;a cos (S + e)] cos

c/&amp;gt;

+ J sin co sin (5 + e) sin &amp;lt;/&amp;gt; ;

and the intensity is

2 cos 2
o&amp;gt; + Zr sin 2

co + 2a& cos cvsin cocos(8 + )
. . (7).

Of this expression we take the mean, co and e remaining constant.

Thus the apparent intensity may be written

M(x-
2

)
= M(

2
) cos

2
co + M(Zr) sin 2

co + 2M[J cos (5 + e)] cos co sin co (8).

Xeces- In order now that the stream may satisfy the conditions laid down

sary con- as necessary for natural light, (8) must be independent of CD and e ;

ditions. so that

M(a
9)-M(i

2
) (9),

M(&cos8) = M(rti&amp;gt;sinS)
=

(10).
:

In thcso equations a2 and 63 represent simply the intensities, or

squares of amplitudes, of the x and y vibrations
;
and the other

two quantities admit also of a simple interpretation. The value of

y may bo written

7/
= 5cos

5cos&amp;lt;/) + Jsin 8siu0 .... (11);

from which we see that ScosS is the coefficient of that part of the

y vibration which has the same phase as the x vibration. Thus
6cos8 may be interpreted as the product of the coefficients of

the parts of the x and y vibrations which have the same phase.
Next suppose the phase of y accelerated by writing JTT + &amp;lt;p

in place
of

&amp;lt;p.
We should thus have

y= - b cos S sin &amp;lt; + b sin 8 cos
c/&amp;gt; ,

and 5sin8 represents the product of the coefficients of the parts
which arc now in the same phase, or (which is the same) the pro
duct of the coefficients of the x vibration and of that part of the y
vibration which was 90 behind in phase. In general, if

x=
hcos&amp;lt;p + h sin

&amp;lt;/&amp;gt;, y &amp;lt;= k cos
&amp;lt;f&amp;gt;

+ k sin.
&amp;lt;f&amp;gt;

. (12),

the first product is hk + Ji k and the second is JiV - h Jc.

Let us next examine how the quantities which we have been

considering are affected by a transformation of coordinates in

accordance with the formula}

x = x cos ca + y sin a . ?/ = a: sin co-M/cosco . (13).
We find

a/ = cos0{cos co + & sin co cos 8} + sin 0.6 sin Ssinco . (14),

2/
=
cos0{ -fflsinco + JcoscocosS} + sin . 6 sin 8 cos co . (15);

whence

amp.
2 of a; = 2 cos2 co + i

2 sin2 co + 2Z&amp;gt; cos Ssin cocos w . (16),

amp.
2 of 7/

= 2 sin2
o! + i

::

cos2 w -26cos Ssin 01 COSCD . (17).

In like manner
First product = (b

2 -
a-) sin co cos co + ab cos 8 (cos

2
co
- sin2 CD) (18),

Second product= &amp;lt;ib sin 8
(19).

The second product, representing the circulating part of the motion,
is thus unaltered by the transformation.

Let us pass on to the consideration of the mean quantities which
occur in (9), (10), writing for brevity

M(
2
)
= A, M(Z/

2
)
= B, M(a&cos5) = C, M(aZ&amp;gt;sin5)

= D.
From (16), (17), (18), (19), if A

,
B

,
C

,
D denote the corre

sponding quantities after transformation,
A = A cos2 co + B sin2 co + 20 cos co sin co .... (20),
B =A sin 2

CD + B cos2 CD -20 cos co sin CD . . . . (21),
C = 0(cos

2 co-siu-co) + (B- A) cos co sin co . . . (22),
D = D

(23).

These formulae prove that, if the conditions (9), (10), shown to be

necessary in order that the light may behave as natural light, be
satisfied for one set of axes, they are equally satisfied with any
other. It is thus a matter of indifference with respect to what
axes the retardation e is supposed to be introduced, and the con
ditions (9), (10) are sufficient, as well as necessary, to characterize
natural light.

Reverting to (8), we see that, whether the light be natural or

not, its character, so far as experimental tests can show, is deter
mined by the values of A, B, C, D. The effect of a change of axes
is given by (20), &c., and it is evident that the new axes may
always be so chosen that C = 0. For this purpose it is only
necessary to take co such that

tan2 = 2C/(A-B).
If we choose these new axes as fundamental axes, the values of the
constants for any others inclined to them at angle co will be of the
form

A = Aj cos2 co + B
L
sin2

co
)

B = A! sin2 co + B
x cos

2
co &amp;gt; (24).

C = (Bj
-
Aj) cos co sin co

]

If A! and B
x are here equal, then =

0, A = B for all values of
co. In this case, the light cannot be distinguished from natural
light by mere resolution

;
but if D be finite, the difference may be

made apparent with the aid of a retarding plate.
1
Verclut, Lefons d Oplique I /tysiyue, vol. ii. p. 83.

If A! and B
:
are unequal, they represent the maximum and

minimum values of A and 13. The intensity is then a function of

the plane of resolution, and the light may be recognized as partially

polarized by the usual tests. If either A a or Bx vanishes, the light
is plane-polarized.

2

When several independent streams of light are combined, the

values, not only of A and B, but also of C and D, for the mixture,
are.to be found by simple addition. It must here be distinctly
understood that there are no permanent phase-relations between
one component and another. Suppose, for example, that there are

two streams of light, each of which satisfies the relations A = B,
=

0, but makes the value of D finite. If the two values of D are

equal and opposite, and the streams are independent, the mixture
constitutes natural light. A particular case arises when each com
ponent is circularly-polarized (D=A=B), one in the right-
handed and the other in the left-handed direction. The intensities

being equal, the mixture is equivalent to natural light, but only
under the restriction that the streams are without phase-relation.

If, on the contrary, the second stream be similar to the first, affected

merely with a constant retardation, the resultant is not natural,
but completely (plane) polarized light.
We will now prove that the most general mixture of light may Analysis

be regarded as compounded of one stream of light elliptically- of generr

polarized in a definite manner, and of an independent stream of case.

natural light. The theorem is due to Stokes,
3 but the method

that we shall follow is that of Verdet. 4

In the first place, it is necessary to observe that the values of the

fundamental quantities A, B, C, D are not free from restriction.

It will be shown that in no case can C2 + D2 exceed AB.
In equations (2), expressing the vibration at any moment, let

a
i&amp;gt; ^i) a

i&amp;gt; /3i&amp;gt;
be the values of a, b, a, /3 during an interval of time

proportional to m
1} and in like manner let the suffixes 2, 3, ....

correspond to times proportional to ?&amp;gt;i

2 ,
m 3 ,

.... Then
AB == m^a^b^ + m.ra.2-b.2

2 + . . . + m l
m f

a-i
i
b.? + a.?bf} + . . .

Again, by (12),

C =W
1
a

1
6
1(cos ttj

cos ft 1 + sin ax
sin f$L ) + . . .

= 7n
1
a

1
b
1 cos S 1 + m.2 aj&amp;gt;2 cos 82 + . . .

,

D =m1
a

1
b
l
sin S1 + m.

2a.J}2 sin 82 + . . .
;

where, as before,

81
= $!-!, 8

2
=

/32 -a2 ,
....

Thus,

From these equations we see that AB - C2 - D 2 reduces itself to

a sum of terms of the form

m1m2[a1
ai3

s + a^b-f
- 2

1
&
1 .J

5
2 cos (82

-
8j)] ,

each of which is essentially positive.
The only case in which the sum can vanish is when

8
1
= 82=83

=
. . . ,

and further b{ : a
}
= 5

2
: 2 b3 : a3

=
.

Under these conditions the light is reduced to be of a definite

elliptic character, although the amplitude and phase of the system
as a ivhole may be subject to rapid variation. The elliptic con
stants are given by

62/
2= B/A, tan8 = D/C. . . . (25).

In general AB exceeds (C
2 + D2

); but it will always be possible
to find a positive quantity H, which when subtracted from A and B
(themselves necessarily positive) shall reduce the product to equality
with C2 + D 2

,
in accordance with

(A-H)(B-H) = CS + D2 ..,.. (26).

The original light may thus be resolved into two groups. For the

first group the constants are H, H, 0, ;
and for the second A - H,

B-H, 0, D. Each of these is of a simple character; for the first

represents natural light, and the second light elliptically polarized.
It is thus proved that in general a stream of light may be regarded Stokes s

as composed of one stream of natural light and of another elliptic- theorem

ally-polarized. The intensity of the natural light is 2H, where
from (26)

H = -i(A + B)-K/{(A-B)
2 + 4(C- + D 2

)}
. . (27).

The elliptic constants of the second component arc given by
&2/a

2= (B-H)/(A-H), tanS = D/0 . . (28),
and

M(a
a
)
=A-H ..,. ... (29).

If D = 0, and therefore by (28) 8= 0, the second component is

plane-polarized. This is regarded as a particular case of elliptic

polarization. Again, if A = B, =
0, the polarization is circular.

The laws of interference of polarized light, discovered by Fresnel
and Arago, are exactly what the theory of transverse vibrations

would lead us to expect, when once we have cleared up the idea of

unpolarized light. Ordinary sources, such as the sun, emit un-

polarized light. If this be resolved in two opposite directions, the

2 In this case D
t necessarily vanishes.

y &quot; On the Composition and Resolution of Streams of Light from Different

Sources,&quot; Camb. Phi!. Trans., 1852. * Lot. cit., p. 94.
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polarized components are not only each irregular, but there is no

permanent phase-relation between them. No light derived from

one can therefore ever interfere regularly with light derived from

the other. If, however, we commence with plane-polarized light,

we have only one series of irregularities to deal with. When
resolved in two rectangular directions, the components cannot then

interfere, but only on account of the perpendicularity. If brought
back by resolution to the same plane of polarization, interference

becomes possible, because the same series of irregularities are to be

found in both components.

21. Double Refraction.

The construction by which Huygens explained the ordinary and

extraordinary refraction of Iceland spar has already been given

(LIGHT, vol. xiv. p. 610). The wave-surface is in two sheets, com

posed of a sphere and of an ellipsoid of revolution, inTcontact with

one another at the extremities of the polar axis. In biaxal crystals

the wave-surface is of a more complicated character, including that

of Huygens as a particular case.

Wave- It is not unimportant to remark that the essential problem of

surface, double refraction is to determine the two velocities with which

plane waves are propagated, when the direction of the normal to

the wave-frout is assigned. When this problem has been solved,

the determination of the wave-surface is a mere matter of geometry,
not absolutely necessary for the explanation of the leading pheno
mena, but convenient as affording a concise summary of the

principal laws. In all cases the wave-surface is to be regarded as

the envelope at any subsequent time of all the plane wave- fronts

which at a given instant may be supposed to be passing through a

particular point.
Direc- In singly refracting media, where the velocity of a wave is the

tion of same in all directions, the wave-normal coincides with the ray. In

ray. doubly refracting crystals this law no longer holds good. The

principles by which the conception of a ray is justified ( 10), when

applied to this case, show that the centre of the zone system is not

in general to be found at the foot of the perpendicular upon the

primary wave-front. The surface whose contact with the primary
wave-front determines the element from which the secondary dis

turbance arrives with least retardation is now not a sphere, but

whatever wave-surface is appropriate to the medium. The direc

tion of the ray, corresponding to any tangent plane of the wave-

surface, is thus not the normal, but the radius vector drawn from

the centre to the point of contact.

The velocity of propagation (reckoned always perpendicularly to

the wave-front) may be conceived to depend upon the direction of the

wave-front, or wave-normal, and upon what we may call (at any rate

figuratively) the direction of vibration. If the velocity depended
exclusively upon the wave-normal, there could be no double, though
there might be extraordinary , refraction, i.e., refraction deviating
from the law of Snell

;
but of this nothing is known in nature. The

fact that there are in general two velocities for one wave-front proves
that the velocity depends upon the direction of vibration.

Fresnel s According to the Huygenian law, confirmed to a high degree of

views. accuracy by the observations of Brewster and Swan,
1 a ray polarized

in a principal plane (i.e., a plane passing through the axis) of a

uniaxal crystal suffers ordinary refraction only, that is, propagates
itself with the same velocity in all directions. The interpretation
which Fresnel put upon this is that the vibrations (understood now
in a literal sense) are perpendicular to the plane of polarization,
and that the velocity is constant because the direction of vibration

is in all cases similarly related (perpendicular) to the axis. The

development of this idea in the fertile brain of Fresnel led him to

the remarkable discovery of the law of refraction in biaxal crystals.
The hypotheses upon which Fresnel based his attempt at a

mechanical theory are thus summarized by Verdet:

(1) The vibrations of polarized light are perpendicular to the

plane of polarization ;

(2) The elastic forces called into play during the propagation of

a system of plane waves (of rectilinear transverse vibrations) differ

from the elastic forces developed by the parallel displacement of a

single molecule only by a constant factor, independent of the par
ticular direction of the plane of the wave

;

(3) When a plane wave propagates itself in any homogeneous
medium, the components parallel to the wave-front of the elastic forces

called into play by the vibrations of the wave are alone operative ;

(4) The velocity of a plane wave which propagates itself with

type unchanged in any homogeneous medium is proportional to the

square root of the effective component of the elastic force developed

by the vibrations.

Fresnel himself was perfectly aware that his theory was deficient

in rigour, and indeed there is little to be said in defence of his

second hypothesis. Nevertheless, the great historical interest of

this theory, and the support that experiment gives to Fresnel s

conclusion as to the actual form of the wave-surface in biaxal

crystals, render some accoiint of his work in this field imperative.

1 Edinb. Trans., vol. xvi. p. 375.

The potential energy of displacement of a single molecule from Energy of

its position of equilibrium is ultimately a quadratic function of the displace-
three components reckoned parallel to any set of rectangular axes. meut.

These axes may be so chosen as to reduce the quadratic function to

a sum of squares, so that the energy may be expressed,

V = i
2
|
2 +^V + ic

2
C
2 ...... (1),

where |, T;, C are the three component displacements. The corre

sponding forces of restitution, obtained at once by differentiation,
are X = 2

, Y-Zoj, Z = c
2
C . . . (2).

The force of restitution is thus in- general inclined to the direction

of displacement. The relation between the two directions X, Y, Z
and |, ?], is the same as that between the normal to a tangent

plane and the radius vector p to the point of contact in the ellipsoid
2
|
2 + &V + c

2 2^l ...... (3).

If a2
,
&2

, c
2 are unequal, the directions of the coordinate axes are

the only ones.in which a displacement calls into operation a parallel
force of restitution. If two of the quantities a&quot;, b&quot;,

c
2 are equal,

the ellipsoid (3) is of revolution, and every direction in the plane
of the equal axes possesses the property in question. This is the

case of a uniaxal crystal. If the three quantities a?, b&quot;,
c
2 arc all

equal, the medium is isotropic.
If we resolve the force of restitution in the direction of displace

ment, we obtain a quantity dependent upon this direction in a

manner readily expressible by means of the ellipsoid of elasticity

(3). For, when the total displacement is given, this quantity is

proportional to

that is to say, to the inverse square of the radius vector p in (3).

We have now to inquire in what directions, limited to a particular Uirec-

plane, a displacement may be so made that the projection of the tions of

force of restitution upon the plane may be parallel to the displace- yibra-

meut. The answer follows at once from the property of the ellip- tion.

soid of elasticity. For, if in any section of the ellipsoid we have a

radius vector such that the plane containing it and the normal to

the corresponding tangent plane is perpendicular to the plane of

the section, the tangent line to the section must be perpendicular
to the radius vector, that is, the radius vector must be a principal
axis of the section. There are therefore two, and in general only

two, directions in any plane satisfying the proposed condition, and
these are perpendicular to one another. If, however, the plane be

one of those of circular section, every line of displacement is such

that the component of the force, resolved parallel to the plane,
coincides with it.

According to the principles laid down by Fresnel, we have now

complete data for the solution of the problem of double refraction.

If the direction of the wave-front be given, there are (in general)

only two directions of vibration such that a single wave is propa

gated. If the actual displacements do not conform to this condi

tion, they will be resolved into two of the required character, and
the components will in general be propagated with different

velocities. The two directions are the principal axes of the section

of (3) made by the wave-front, and the velocities of propagation are

inversely proportional to the lengths of these axes.

The law connecting the lengths of the axes with the direction

(/, m, n] of the plane is a question of geometry ;

2 and indeed the

whole investigation of the wave-surface may be elegantly carried

through geometrically with the aid of certain theorems of Mac-

Cullagh respecting apsidal surfaces (Salmon, ch. xiv.). For
_this,

however, we have not space, and must content ourselves with a

sketch of the analytical method of treatment.

If v be the velocity of propagation in direction I, in, n, the wave-

surface is the envelope of planes
lx+my + nz= v ....... (4),

where v is a function of I, m, n, whose form is to be determined.

If (A, n, i&amp;gt;)

be the corresponding direction of vibration, then

=0 ....... (5).

According to the principles laid down by Fresnel, we see at once

that the force of restitution (

2
A, b2/*, c~v), corresponding to a

displacement unity, is equivalent to a force v2
along (A, /u, v), to

gether with some force (P) along (I, m, n). Resolving parallel to

the coordinate axes, we get
IP = a-A - ir\

,
mT= b-fj.

-
v&quot;fji ,

P= c&quot;t&amp;gt;

- v2
v ,

A 22, /x=,- o, &quot;=-., -o - (6).
or tr 6- - ?r c- - tt~

Multiplying these by I, m, n respectively, and taking account of Law of

(5), we see that velocity.
Z
2 in 2 n2 ,.
-5+,., +r5-r.o=0 (/)

V.2 _ ,?
*2 i2 - v2

is the relation sought for between v and (I, in, n). In this equa
tion b, c are the velocities when the direction of propagation is

2 See Salmon s Analytical Geometry of Three Dimensions, Dublin, 1882, 102.
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along x, the former being applicable when the vibration is parallel

to y, and the latter when it is parallel to x.

The directions of vibration are determined by (5) and by the

consideration that (I, m, n), (A, /n, v}, and (

2
\, &V&amp;gt;

c2
&quot;)

lie in a

plane, or (as we may put it) are all perpendicular to one direction

Thus
(8).

The determinant expressing the result of the elimination of/: g: h

may be put into the form

which with (5) suffices to determine (A, /j., v} as a function of

(I, m, n}.

The fact that the system of equations (5), (8) is symmetrical as

between (A, /j., v) and (/, g, h) proves that the two directions of

vibration corresponding to a given (I, m, n) are perpendicular to

one another.

The direct investigation of the wave-surface from (4) and (7) was

first effected by Ampere, but his analytical process was very labori

ous. Fresnel had indeed been forced to content himself with an

indirect method of verification. But in the following investigation

Smith s of A. Smith 1 the eliminations are effected with comparatively little

/estiga- trouble.

in. In addition to (4) and (7), we know that
-700,01 /I AN
l- + m- + n-= l (10).

To find the equation to the envelope, we have to differentiate these

equations, making I, m, n, v vary. Eliminating the differentials

by the method of multipliers, we obtain the following:
2
) (11),

^ (12),

z=An + En/(v
2 -c2

) (13);
and

( T2 ni z n 2
i

1T&amp;gt;
I

^ //(//(// - . x=
Bu&amp;lt; r

-
5 oTo + r^ T2V2+ r~2 2\2 ( (14 )-

( (v*
- a~Y (v - b^y (ir

- c
J
)

J
)

The equations (11), (12), (13) multiplied by I, m, n respectively
and added, give

t&amp;gt;-A . (15).

The same equations, squared and added, give

x2 + y
2 + z2=A2+ B/v .

If we put r2 for x2 + y
2 + z2

,
and for A the value just found, we obtain

If these values of A and B be substituted in (11),

r2 -a2

X=lV &amp;lt; 1+

* O (17).

If we substitute this value of I, and the corresponding values of m,
n in (4), we get

(v
2 -

a~) x
2

(ir -b~)y
2

(v
2 - c

2
) 2

2
_ 2_

r2 a2 r2 b2 r2
c
2 r2 r*

whence
esnel s

ive-

rface.

2

+J^ + -T n 7 ) I

r2 - b2 r&quot;
-

&amp;lt;?

as the equation of the wave-surface.

By (6) equation (11) may be written

(18),

from which and the corresponding equations we see that the direc

tion (x, y, z) lies in the same plane as (I, m, n) and (A, /u, v).

Hence in any tangent plane of the wave-surface the direction of

vibration is that of the line joining the foot of the perpendicular
and the point of contact (a;, y, z).

The equation (18) leads to another geometrical definition of

Fresnel s wave-surface. If through the centre of the ellipsoid

reciprocal to the ellipsoid of elasticity (3), viz.,

X2
/a

2 + y
2
/b

2 + Z2/C
2=l ..... (19),

a plane be drawn, and on the normal to this plane two lengths
be marked off proportional to the axes of the elliptic section deter

mined by the plane, the locus of the points thus obtained, the

apsidal surface of (19), is the wave-surface (18).

Fully developed in integral powers of the coordinates, (18) takes

the form

(a;
2 + 1/

2 + s2)(a
2x2+ 6V + c

2z2)
- a2

(b
2 + c

2
)x

2

l&amp;gt;

2
c
2= Q . . . (20).

incipal The section of (20) by the coordinate plane ?y

Jtions. 2222 2222
. . . (21),

1 Camb. Trans., vi., 1835.

representing a circle and an ellipse (fig. 24). That the sections by
each of the principal planes would be a circle and an ellipse might
have been foreseen independently of a general solution of the en

velope problem. The forms of the sections prescribed in (21) and
the two similar equations are suffi

cient to determine the character of

the wave-surface, if we assume that
it is of thefourth degree, and involves

only the even powers of the coordi

nates. It was somewhat in this way
that the equation was first obtained

by Fresnel.

If two of the principal velocities,

e.g., a and b, are equal, (20) becomes

(x
2+ y

2 + z2 a2
)(a

2x2 + a2
y
2

+ c
2z2 - a2c2

)
=

. (22),

so that the wave-surface degenerates
into the Huygenian sphere and ellip
soid of revolution appropriate to a Fig. 24.

uniaxal crystal. The two sheets touch one another at the points
a:= 0, y = 0, 2=. If oa, as in Iceland spar, the ellipsoid is

external to the sphere. On the other hand, if
c&amp;lt;a,

as in quartz,
the ellipsoid is internal.

We have seen that when the wave-front is parallel to the
circular sections of (3), the two wave velocities coincide. Thus in

(7), if a2
,

b2
,

c
2 be in descending order of magnitude, we have

m= 0, v= b
; so that

^
.

n 1
(23^o jo 79 o o .) V*11*/ 1

a2 -tr b
2 - c

2 a2 - c
2

In general, if 6, be the angles which the normal to the actual

wave-front makes with the optic axes, it may be proved that the

difference of the squares of the two roots of (7) is given by
V
2
2 ~v

1
2 =(a2 ~c2

}sin8siue .... (24).

In a uniaxal crystal the optic axes coincide with the axis of

symmetry, and there is no distinction between 6 and 6.

Since waves in a biaxal crystal propagated along either optic axis

have but one velocity, it follows that tangent planes to the wave-

surface, perpendicular to these directions, touch both sheets of the

surface. It may be proved further that each plane touches the

surface not merely at two, but at an infinite number of points,
which lie upon a circle.

The directions of the optic axes, and the angle included between

them, are found frequently to vary with the colour of the light.
Such a variation is to be expected, in view of dispersion, which
renders a2

,
b2

,
c2 functions of the wave-length.

A knowledge of the form of the wave-surface determines in all

cases the law of refraction according to the construction of

Huygens. We will suppose for simplicity that the first medium
is air, and that the surface of separation between the media is

plane. The incident wave-front at any moment of time cuts the
surface of separation in a straight line. On this line take any
point, and with it as centre construct the wave-surface in the
second medium corresponding to a certain interval of time. At
the end of this interval the trace of the incident wave-front upon
the surface will have advanced to a new position, parallel to the

former. Planes drawn through this line so as to touch the wave-
surface give the positions of the refracted wave-fronts. None
other could satisfy the two conditions (l)that the refracted wave-
front should move within the crystal with the normal velocity
suitable to its direction, and (2) that the traces of the incident and
refracted waves upon the surface of separation should move together.
The normal to a refracted wave lies necessarily in the plane of

incidence, but the refracted ray, coinciding with the radius vector

of the wave-surface, in general deviates from it. In most cases it

is sufficient to attend to the wave normal.
As in total reflexion by simply refracting media, it may happen

that no tangent planes can be drawn to satisfy the prescribed

conditions, or that but one such can be drawn.
When the crystal is uniaxal, one wave is refracted according

to the ordinary law of Snell. The accuracy of both the sphere and
the ellipsoid of the Huygenian construction has been fully verified

by modern observations. 2

The simplest case of uniaxal refraction is when the axis of the

crystal is perpendicular to the plane of incidence, with respect
to which every thing then becomes symmetrical. The section of

the wave- surface with which we have to deal reduces to two con
centric circles ;

so that both waves are refracted according to the

ordinary law, though of course with different indices.

In biaxal crystals one wave follows the ordinary law of refrac

tion, if the plane of incidence coincide with a principal plane
of the crystal. This consequence of his theory was verified by
Fresnel himself, and subsequently by Rudberg and others. But the

most remarkable phenomena of biaxal refraction are undoubtedly

Uniaxal

crystals.

Optic
axes.

Huygens
construc

tion

Total re

flexion.

2 Stokes, Proc. Roy. Soc., vol. xx. p. 443, 1872; Glazebrook, Phil. Trans., 18SO,

p. 421
; Hustings, Amer. Jour., Jan. 1S8S.

XXTV. 57
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those discovered by Hamilton and Lloyd, generally known as

conical refraction.

Conical In general there are two refracted rays, corresponding to two
refrac- distinct waves. But the refracted waves coalesce when they are

tion. perpendicular to either optic axis, and (as we have seen) this wave
touches the wave-surface along a circle. Thus corresponding to one

wave direction there are an infinite number of rays, lying upon a

cone. The division of a single incident ray into a cone of refracted

rays is called internal conical refraction. If the second face of the

crystal is parallel to the first, each refracted ray resumes on emer

gence its original direction, so that the emergent bundle forms a

hollow cylinder.
External conical refraction depends upon the singular points in

the principal plane of sx, where the two sheets of the surface cross

one another
(fig. 24). At such a point (P) an infinite number of

tangent planes may be drawn to the surface, and each of the per

pendiculars from represents a wave direction, corresponding to

the single ray OP. On emergence these waves will be differently
refracted

;
and thus corresponding to a single internal ray there are

an infinite number of external rays, lying upon a cone.

It has already been admitted that the dynamical foundations of

Fresnel s theory are unsound; and it must be added that the

rigorous theory of crystalline solids investigated by Cauchy and
Green does not readily lend itself to the explanation of Fresnel s

laws of double refraction. On this subject the reader should con
sult Prof. Stokes s Report. Sir W. Thomson has recently shown l

that an originally isotropic medium, pressed unequally in different

directions, may be so constituted as to vibrate in accordance with
Fresnel s laws.

It may perhaps be worth while to remark that the equations,

analogous to (2) (24), which lead to these laws are

d?E dp 0&amp;gt;

d 2
rj dp 79 , _.

-J^=-r + -V-f, -W = -j- + 1&quot;V2
7? ,

&C. . . . (2o ,

at- dx dtf ay
where a, I, c are the principal wave velocities. If we here assume

|
= A0, 7j

= M9, =1,0,

0/0o =P/Po= e i^&quot;+my+ra - V(
&amp;gt;,

and substitute in (25), the condition of transversality leads at once

to the desired results. But the equations (25) are not applicable
to the vibrations of a crystalline solid.

Electro- In the electromagnetic theory double refraction is attributed to

magnetic teolotropic inductive capacity, and appears to offer no particular

theory, difficulty.
If the present position of the theory of double refraction is still

somewhat unsatisfactory, it must be remembered that the un

certainty does not affect the general principle. Almost any form
of wave theory involving transverse vibrations will explain the

leading phenomenon, viz., the bifurcation of the ray. It is safe to

predict that when ordinary refraction is well understood there will

be little further trouble over double refraction.

Double The wave-velocity is not the only property of light rendered un-

absorp- symmetrical by crystalline structure. In many cases the two
tion. polarized rays are subject to a different rate of absorption. Tour

malines and other crystals may be prepared in plates of such

thickness that one ray is sensibly stopped and the other sensibly
transmitted, and will then serve as polarizing (or analysing) ap
paratus. Although for practical purposes Nicol s prisms (LIGHT,
vol. xiv. p. 612) are usually to be preferred, the phenomenon of

double absorption is of great theoretical interest. The explanation
is doubtless closely connected with that of double refraction.

22. Colours of Crystalline Plates.

When polarized light is transmitted through a moderately
thin plate of doubly refracting crystal, and is then analysed, e.g.,
with a Nicol, brilliant colours are often exhibited, analogous in

their character to the tints of Newton s scale. With his usual

acuteness, Young at once attributed these colours to interference
between the ordinary and extraordinary waves, and showed that
the thickness of crystal required to develop a given tint, inversely

proportional to the doubly refracting power, was in agreement with
this view. But the complete explanation, demanding a fuller

knowledge of the laws of interference of polarized light, was reserved
for Fresnel and Arago. The subject is one which admits of great
development ;

2 but the interest turns principally upon the beauty
of the effects, and upon the facility with which many of them may
be obtained in experiment. We must limit ourselves to a brief

treatment of one or two of the simpler cases.

The incident vibration being plane-polarized, we will suppose
that its plane makes an angle a with the principal plane of the

crystal. On entering the crystal it is accordingly resolved into the
two components represented by

cos a cos (p, sin a cos
&amp;lt;f&amp;gt;,

where =
Zirt/r.

1 &quot; On Cauchy s and Green s Doctrine of Extraneous Force to explain dynami
cally Fresnel s Kinematics of Double .Refraction,&quot; Phil. May., Feb. 1888.

2 See Verdet s Lemons, vol. ii.

In traversing the crystal both waves are retarded, but we are

concerned only with the difference of the retardations. Denoting
the difference by p, we may take as the expressions of the waves on

emergence
cos o cos

(f&amp;gt;,
sin a cos (0-p).

It may be remarked that, in the absence of dispersion, p would be

inversely proportional to A ; but in fact there are many cases where
it deviates greatly from this law.

Now let the plane of analysation be inclined at the angle to

that of primitive polarization (fig. 25). Then for the sum of the
two resolved components we have

cos a cos (a
-

j8) cos &amp;lt;j)

+ sin a sin (a
-

j3) cos (&amp;lt;j)

-
p} ,

of which the intensity is

{cos a cos(-) + sin a sin (a
-

0) cos p }
2 + sin 2a sin 2

(a
-

/3) sin
2

= cos 2
y3
- sin 2a sin 2(a-0)sin

2
^p .... (1).

If in (1) we .write /3 + JTT in place of ft, we get
sin 2 + sin2asin2(a-j8)sm

2
Ap .... (2);

and we notice that the sum of (1) and (2) is unity under all circum
stances. The etfect of rotating the analyser through 90 is thus

always to transform the tint into its

complementary. The two complemen-
tary tints may be seen at the same time
if we employ a double image prism.
In the absence of an analyser we may
regard the two images as superposed,
and there is no colour.

These expressions may be applied at

once to the explanation of the colours

of thin plates of mica or selenite. In
this case the retardation p is propor
tional to the thickness, and approxi
mately independent of the precise direction of the light, supposed
to be nearly perpendicular to the plate, viz., nearly parallel to a

principal axis of the crystal.
The most important cases are when j8

=
0, j6

=
^7r. In the latter

the field would be dark were the plate removed
;
and the actual

intensity is

sin 22asin 2
p (3).

The composition of the light is thus independent of the azimuth of

the plate (a); but the intensity varies greatly, vanishing four times

during the complete revolution. The greatest brightness occurs
when the principal plane bisects the angle between the planes of

polarization and analysis. If /3
=

0, the light is complementary to

that represented by (3).

If two plates be superposed, the retardations are added if the
azimuths correspond ;

but they are subtracted if one plate be rotated

relatively to the other through 90. It is thus possible to obtain
colour by the superposition of two nearly similar plates, although
they may be too thick to answer the purpose separately.

If dispersion be neglected, the law of the colours in (3) is the
same as that of the reflected tints of Newton s scale. The thick
nesses of the plates of mica (acting by double refraction) and of

air required to give the same colour are as 400 : 1. When a plate
is too thick to show colour, its action may be analysed with the
aid of a spectroscope.

Still thicker plates may be caused to exhibit colour, if the direc- Rings
tioii of the light within them makes but a small angle with an from

optic axis. Let us suppose that a plate of Iceland spar, or other uniaxal

uniaxal crystal (except quartz), cut perpendicularly to the axis, is crystal!

interposed between the polarizing and analysing apparatus, and
that the latter is so turned that the field is originally dark. The
ray which passes perpendicularly is not doubly refracted, so that the
centre of the field remains dark. At small angles to the optic axis

the relative retardation is evidently proportional to the square of

the inclination, so that the colours are disposed in concentric rings.
But the intensity is not the same at the various parts of the circum
ference. In the plane of polarization and in the perpendicular
plane there is no double refraction, or rather one of the refracted

rays vanishes. Along the corresponding lines in the field of view
there is no revival of light, and the ring system is seen to be tra

versed by a black cross.

In many crystals the influence of dispersion is sufficient to

sensibly modify the proportionality of p to A. In one variety of

nniaxal apophyllite Herschel found the rings nearly achromatic,

indicating that p was almost independent of A. Under these

circumstances a much larger number of rings than usual became
visible.

In biaxal crystals, cut so that the surfaces are equally inclined
to the optic axes, the rings take the form of lemniscates.

A medium originally isotropic may acquire the doubly refracting Double

property under the influence of strain ; and, if the strain be homo- refracti

gcncous, the conditions are optically identical with those found in a due to
natural crystal. The principal axes of the wave-surface coincide strain,

with those of strain. If the strain be symmetrical, the medium is

optically uniaxal. In general, if P, Q, R be the principal stresses,
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the difference of velocities for waves propagated parallel to R is

evidently proportional to (P
-
Q), and so on.

More often it happens that the strain is not homogeneous. Even
then the small parts may be compared to crystals, but the optical
constants vary from point to point. The comparatively feeble

doubly refracting power thus developed in glass may best be made
evident by the production of the colours of polarized light. Thus,
in an experiment due to Brewster, a somewhat stout slab of glass,

polished on the edges, is interposed between crossed Nicols. When
the slab is bent in a plane perpendicular to that of vision, a revival

of light takes place along the edges, where the elongation and con

traction is greatest. If the width (in the direction of vision) be

sufficient, the effect may be increased until the various colours of

Newton s scale are seen. These colours vary from point to point
of the thickness in the plane of bending, the &quot;

neutral axis
&quot;

remaining dark. The optic axis, being everywhere coincident with

the direction of elongation (or contraction), is parallel to the length
of the slab. To this direction the plane of polarization should be

inclined at about 45.
Effects The condition of internal strain is not necessarily due to forces

)f heat, applied from without. Thus, if glass originally free from strain

be unequally heated, the accompanying expansions give rise to

internal strains which manifest themselves in polarized light. If

the heating be moderate, so as not to approach the softening point,
the state of ease is recovered upon cooling, and the double refrac

tion disappears. But if the local temperature be raised further,
the hot parts may relieve themselves of the temporary strain, and
then upon cooling they and other parts may be left in a condition
of permanent strain. Sudden cooling of glass heated to the soften

ing point leads to a similar result. The outer parts harden while
the interior is still at a higher temperature, so that, when the
whole is cooled down, the outside, being as it were too large for

the inside, is in a condition of radial tension and circumferential

compression. An examination in polarized light shows that the
strains thus occasioned are often very severe. If any small part
be relieved by fracture from the constraint exercised upon it by
the remainder, the doubly refracting property almost or wholly
disappears. In this respect unannealed glass differs essentially
from a crystal, all parts of which are similar and independent. It

may be remarked that it is difficult to find large pieces of glass so

free from internal strain as to show no revival of light when
examined between crossed Nicols.

23. llotatory Polarization.

Rotation In general a polarized ray travelling along the axis of a uniaxal

ay crystal undergoes no change ;
but it was observed by Arago that,

juartz. if quartz be used in this experiment, the plane of polarization is

found to be rotated through an angle proportional to the thickness
of crystal traversed. The subject was further studied by Biot,
who ascertained that the rotation due to a given thickness is in

versely as the square of the wave-length of the light, thus varying
very rapidly with the colour. In some specimens of quartz (called
in consequence right-handed) the rotation is to the right, while
in others it is to the left. Equal thicknesses of right- and left-

handed quartz may thus compensate one another.
Fresnel has shown that the rotation of the plane may be inter

preted as indicating a different velocity of propagation of the two
I ircularly-polarized components into which plane-polarized light

may always be resolved. In ordinary media the right- and left-

handed circularly-polarized rays travel at the same speed, and at

any stage of their progress recompound a ray rectilinearly-polar-
ized in a fixed direction. But it is otherwise if the velocities of

propagation of the circular components be even slightly different.

Thhe first circularly-polarized wave may be expressed by

7j2
= -

and the second (of equal amplitude) by
!;&amp;gt;

= cos (nt-kg),
The resultant of (1) and (2) is

=
1
+ la

= 2r cos i(&, -kjs cos {nt
-
%(L\ + ) : } ,

77
=

7?! + r;2
= 2r sin (&2

-

so that

(1);

(2).

which shows that for any fixed value of z the light is plane-polar
ized. The direction of this plane, however, varies with z. Thus,
if VI= tan 9, so that 6 gives the angular position of the plane in
reference to {, we have

0i(*a -*i)= ....... (4),

indicating a rotation proportional to z. The quantities klf
k are

inversely as the wave-lengths of the two circular components for
the same periodic time. When the relative retardation amounts
to an entire period, ( 2 -,)3 = 2ir, and then, by (4),

= ir. The
revolution of the plane through two right angles restores the

original state of polarization. In quartz the rotation is very rapid,
amounting in the case of yellow light to about 24 for each milli
metre traversed.

It is interesting to observe with what a high degree of accuracy Delicacy
the comparison of the velocities of the two waves can be effected, of test.

If the plane of polarization be determined to one minute of angle,
a relative retardation of A/10800 is made manifest. If I be the

thickness traversed, v and v+Sv the two velocities, the relative

retardation is I8v/v. To take an example, suppose that Z= 20

inches, A. = T5&T!7 ^nc^ so tna^ if *&amp;gt;v/v exceed 10
,
the fact might

be detected.

In quartz the rotation of the plane depends upon the crystalline

structure, but there are many liquids, e.g., oil of turpentine and
common syrup, which exhibit a like effect. In such cases the rota

tion is of course independent of the direction of the light ;
it must

be due to some peculiarity in the constitution of the molecules.
A remarkable connexion has been observed between the rotatory Right-

property and the crystalline form. Thus Herschel found that in and left-

many specimens the right-handed and left-handed varieties of handed

quartz could be distinguished by the disposition of certain sub- varieties,

ordinate faces. The crystals of opposite kinds are symmetrical in

a certain sense, but are yet not sivpcrposdble. The difference is like

that between otherwise similar right- and left-handed screws. The
researches of Pasteur upon the rotatory properties of tartaric acid

have opened up a new and most interesting field of chemistry. At
that time two isomeric varieties were known, ordinary tartaric acid,
which rotates to the right, and racemic acid, which is optically in

active, properties of the acids shared also by the salts. Pasteur

found that the crystals of tartaric acid and of the tartrates possessed
a right-handed structure, and endeavoured to discover correspond
ing bodies with a left-handed structure. After many trials crystal
lizations of the double racemate of soda and ammonia were obtained,

including crystals of opposite kinds. A selection of the right-
handed specimens yielded ordinary dextro-tartaric acid, while a

similar selection of the left-handed crystals gave a new variety
Irevo-tartaric acid, rotating the plane of polarization to the left in

the same degree as ordinary tartaric acid rotates it to the right. A
mixture in equal proportions of the two kinds of tartaric acid,
which differ scarcely at all in their chemical properties,

1 reconsti

tutes racemic acid.

The possibility of inducing the rotatory property in bodies other- Magnetic
wise free from it was one of the finest of Faraday s discoveries, rotation.

He found that, if heavy glass, bisulphide of carbon, &c., are placed
in a magnetic field, a ray of polarized light, propagated along the
lines of magnetic force, suffers rotation. The laws of the pheno
menon were carefully studied by Verdet, whose conclusions may be

summed up by saying that in a given medium the rotation of the

plane for a ray proceeding in any direction is proportional to the

difference of magnetic potential at the initial and final points. In

bisulphide of carbon, at 18 and for a difference of potential equal
to unity C. G. S., the rotation of the plane of polarization of a ray
of soda light is 0402 minute of angle.

2

A very important distinction should be noted between the

magnetic rotation and that natural to quartz, syrup, &c. In the

latter the rotation is always right-handed or always left-handed

with respect to the direction of the ray. Hence when the ray is

reversed the absolute direction of rotation is reversed also. A ray
which traverses a plate of quartz in one direction, and then after

reflexion traverses the same thickness again in the opposite direc

tion, recovers its original plane of polarization. It is quite other

wise with the rotation under magnetic force. In this case the

rotation is in the same absolute direction even though the ray be
reversed. Hence, if a ray be reflected backwards and forwards any
number of times along a line of magnetic force, the rotations due
to the several passages are all accumulated. The non-reversibility
of light in a magnetized medium proves the case to be of a very
exceptional character, and (as was argued by Thomson) indicates

that the magnetized medium is itself in rotatory motion independ
ently of the propagation of light through it.

3

The importance of polarimetric determinations has led to the con- Polari-

trivance of various forms of apparatus adapted to the special require- metry.
ments of the case. If the light be bright enough, fairly accurate

measurements may be made by merely rotating a Nicol until the

field appears dark. Probably the best form of analyser, when white

light is used and the plane is the same for all the coloured com

ponents, is the Jellet,
4 formed by the combination of two portions

of Iceland spar. By this instrument the field of view is duplicated,
and the setting is effected by turning it until the t\vo portions of

the field, much reduced in brightness, appear equally dark. A
similar result is attained in the Laurent, which, however, is only Laurent

applicable to homogeneous light. In this apparatus, advantage is analyser,
taken of the action of a half-wave plate. In passing such a plate
the plane of polarization is as it were reflected by the principal section,
that is, rotated until it makes the same angle with the principal
section as at first, but upon the further side. The plate covers

only half of the field of view, and the eye is focused upon the

1 It would seem that the two varieties could be chemically distinguished only
by their relations with bodies themselves right-handed or left-handed.

2 Phil. Tranf., 1885, p. 343.
3 Maxwell s Electricity awl Afaynetism, vol. ii. chap. xxi.
4 A description is given in Gluzebrook s Physical Optics, London, 1883.
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dividing edge. The planes of polarization of the two halves of the

field are different, unless the original plane be parallel (or perpen
dicular) to the principal section. In the Laurent analyser the half-

wave plate is rigidly combined with a Nicol in such a position that

the principal section of the latter makes a small but finite angle
with that of the plate. The consequence is that the two halves of

the field of view cannot be blackened simultaneously, but are

rendered equally dark when the instrument is so turned that the

principal section of the plate is parallel to the plane of original

polarization, which is also that of the uncovered half of the field.

A slight rotation in either direction darkens one half of the field

and brightens the other half.

In another form of &quot;half-shade&quot; polarimeter, invented by
Poynting, the half-wave plate of the Laurent is dispensed with, a

small rotation of one half of the field with respect to the other half

being obtained by quartz (cut perpendicularly to the axis) or by
syrup. In the simplest construction the syrup is contained in a

small cell with parallel glass sides, and the division into two parts
is effected by the insertion of a small piece of plate glass about y

3
^

inch thick, a straight edge of which forms the dividing line. If

the syrup be strong, the difference of thickness of r
s
ff
inch gives a

relative rotation of about 2. In this arrangement the sugar cell

is a fixture, and only the Nicol rotates. The reading of the

divided circle corresponds to the mean of the planes for the two
halves of the field, and this of course differs from the original

position of the plane before entering the sugar, This circumstance
is usually of no importance, the object being to determine the
rotation of the plane of polarization when some of the conditions
are altered.

A discussion of the accuracy obtainable in polarimetry will be
found in a recent paper by Lippich.

x

Soleil s In Soleil s apparatus, designed for practical use in the estima-

appa- tion of the strength of sugar solutions, the rotation due to the
ratus. sugar is compensated by a wedge of quartz. Two wedges, one of

right-handed and the other of left-handed quartz, may be fitted

together, so that a movement of the combination in either direction

increases the thickness of one variety traversed and diminishes that

of the other. The linear movement required to compensate the

introduction of a tube of syrup measures the quantity of sugar
present.

24. Dynamical Theory of Diffraction.

The explanation of diffraction phenomena given by Fresnel and
his followers is independent of special views as to the nature of

the ether, at least in its main features
;
for in the absence of a

more complete foundation it is impossible to treat rigorously the

mode of action of a solid obstacle such as a screen. The full solu

tion of problems of this kind is scarcely to be expected. Even in

the much simpler case of sound, where we know what we have to

deal with, the mathematical difficulties are formidable; and we are

not able to solve even such an apparently elementary question as

the transmission of sound past a rigid infinitely thin plane screen,
bounded by a straight edge, or perforated with a circular aperture.

But, without entering upon matters of this kind, we may inquire
in what manner a primary wave may be resolved into elementary
secondary waves, and in particular as to the law of intensity and

polarization in a secondary wave as dependent upon its direction of

propagation, and upon the character as regards polarization of the

primary wave. This question is treated by Stokes in his
&quot;

Dynamical
Theory of Diffraction

&quot; 2 on the basis of the elastic solid theory.
Equa- Let x, y, z be the coordinates of any particle of the medium in
tions for its natural state, and

, y, the displacements of the same particle
elastic at the end of time t, measured in the directions of the three axes
solid. respectively. Then the first of the equations of motion may be put

under the form

c(fOc\ ctsc dy ctz i

where a2 and &2 denote the two arbitrary constants. Put for short-

dy
and represent by v2 the quantity multiplied by I&quot;.

this notation, the three equations of motion are

. (1),

According to

-n

-JTO-
= &-VTJ + (a-

-
Zr)

dt- d (2).

It is to be observed that 5 denotes the dilatation of volume of the

element situated at (x, y, z). In the limiting case in which the

medium is regarded as absolutely incompressible 8 vanishes ; but,

in order that equations (2) may preserve their generality, we must

1 Wicn. Her., Ixxxv., 9th Feb. 1882. Sec also Phil. Trans., 1885, p. 360.
2 Camb. Phil. Trans., vol. ix. p. 1

; reprint, vol. ii. p 243.

suppose a at the same time to become infinite, and replace a&quot;S by
a new function of the coordinates.

These equations simplify very much in their application to plane Plane

waves. If the ray be parallel to OX, and the direction of vibration waves,

parallel to OZ, we have |
=

0, rj
=

0, while f is a function of x and
t only. Equation (1) and the first pair of equations (2) are thus
satisfied identically. The third equation gives

of which the solution is

(3),

(4)

where /is an arbitrary function.

The question as to the law of the secondary waves is thus Stokes s

answered by Stokes. &quot;Let |
=

0, rj
=

0, =f(bt-x) be the dis- law of

placements corresponding to the incident light ;
let 1 be any point secondai

in the plane P (of the wave-front), cZS an element of that plane wave,

adjacent to
: ;

and consider the disturbance due to that portion

only of the incident disturbance which passes continually across rfS.

Let be any point in the medium situated at a distance from the

point 1
which is large in comparison with the length of a wave

;

let OjO = r, and let this line make an angle 6 with the direction of

propagation of the incident light, or the axis of x, and
&amp;lt;$&amp;gt;

with the
direction of vibration, or axis of z. Then the displacement at O
will take place in a direction perpendicular to OjO, and lying in

the plane ZOjO ; and, if be the displacement at 0, reckoned

positive in the direction nearest to that in which the incident
vibrations are reckoned positive,

C =
-; (l + cos0)sin&amp;lt;/&amp;gt;/ (M-r) .

In particular, if

we shall have

f(U-x) = csin (U-x) (5),
A

cdS ,_. , . 2ir ,.. , , ._. ,,
- -

(1 + cos 6) sin &amp;lt; cos (ot
-

r) . . . (6).2\T A.

It is then verified that, after integration with respect to dS, (6)

gives the same disturbance as if the primary wave had been sup

posed to pass on unbroken.
The occurrence of sin

&amp;lt;p

as a factor in (6) shows that the relative

intensities of the primary light and of that diffracted in the direc

tion 6 depend upon the condition of the former as regards polar
ization. If the direction of primary vibration be perpendicular to

the plane of diffraction (containing both primary and secondary

rays), sin
(j&amp;gt;

= 1
; but, if the primary vibration be in the plane of

diffraction, sin &amp;lt;

= cos 0. This result was employed by Stokes as a

criterion of the direction of vibration
;
and his experiments, con

ducted with gratings, led him to the conclusion that the vibrations

of polarized light are executed in a direction perpendicular to the

plane of polarization.
The factor (1 + cos 6) shows in what manner the secondary dis

turbance depends upon the direction in which it is propagated with

respect to the front of the primary wave.

If, as suffices for all practical purposes, we limit the application
of the formulae to points in advance of the plane at which, the wave
is supposed to be broken up, we may use simpler methods of resolu

tion than that above considered. It appears indeed that the

purely mathematical question has no definite answer. In illustra- Analog;
tion of this the analogous problem for sound may be referred to. of soun&amp;lt;

Imagine a flexible lamina to be introduced so as to coincide with

the plane at which resolution is to be effected. The introduction

of the lamina (supposed to be devoid of inertia) will make no differ

ence to the propagation of plane parallel sonorous waves through
the position which it occupies. At every point the motion of the

lamina will be the same as would have occurred in its absence, the

pressure of the waves impinging from behind being just what is

required to generate the waves in front. Now it is evident that

the aerial motion in front of the lamina is determined by what

happens at the lamina without regard to the cause of the motion
there existing. Whether the necessary forces are due to aerial

pressures acting on the rear, or to forces directly impressed from

without, is a matter of indifference. The conception of the lamina

leads immediately to two schemes, according to which a primary
wave may be supposed to be broken up. In the first of these the

element dS, the effect of which is to be estimated, is supposed to

execute its actual motion, while every other element of the plane
lamina is maintained at rest. The resulting aerial motion in front

is readily calculated
;

3
it is symmetrical with respect to the origin,

i.e., independent of Q. When the secondary disturbance thus ob-

taiued is integrated with respect to dS over the entire plane of the

lamina, the result is necessarily the same as would have been

obtained had the primary wave been supposed to pass on without

resolution, for this is precisely the motion generated when every
element of the lamina vibrates with a common motion, equal to

that attributed to dS. The only assumption here involved is the

evidently legitimate one that, when two systems of variously distri-

3 Theory of Sound, 278.
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buted motion at tlie lamina are superposed, the corresponding
motions in front are superposed also.

irious The method of resolution just described is the simplest, but it

ithods is only one of an indefinite number that might be proposed, and
reso- which are all equally legitimate, so long as the question is regarded
,ion. as a merely mathematical one, without reference to the physical

properties of actual screens. If, instead of supposing the motion
at dS to be that of the primary wave, and to be zero elsewhere, we
suppose the force operative over the element dS of the lamina to be
that corresponding to the primary wave, and to vanish elsewhere,
we obtain a secondary wave following quite a different law. 1 In
this case the motion in different directions varies as cos 6, vanishing
at right angles to the direction of propagation of the primary wave.
Here again, on integration over the entire lamina, the aggregate
effect of the secondary waves is necessarily the same as that of the

primary.
ipressed In order to apply these ideas to the investigation of the secondary
~ce. wave of light, we require the solution of a problem, first treated

by Stokes,
2
viz., the determination of the motion in an infinitely

extended elastic solid due to a locally applied periodic force. If

we suppose that the force impressed upon the element of mass
Ddxdi/dzis ,-, , , .

T&amp;gt;Zdxdydz,

being everywhere parallel to the axis of Z, the only change required
in our equations (1), (2) is the addition of the term Z to the second
member of the third equation (2). In the forced vibration, now
under consideration, Z, and the quantities |, TJ, 8 expressing the

resulting motion, are to be supposed proportional to cint
,
where

i =V (~ 1), an&amp;lt;i n 2Tr/T, r being the periodic time. Under these

circumstances the double differentiation with respect to t of any
quantity is equivalent to multiplication by the factor - 7i

2
,
and thus

our equations take the form

(7).

It will now be convenient to introduce the quantities -a^ &, 3 ,

which express the rotations of the elements of the medium round axes

parallel to those of coordinates, in accordance with the equations

_dj_ d-n _dv dC d( rf

&3
~dy dx&amp;gt; ^~dz~dy&amp;gt;

*
=
dx~dz (8) &quot;

In terms of these we obtain from (7), by differentiation and subtrac

tion,

(9).

The first of equations (9) gives

For -a-^
we have

(10).

- (n)
3

where r is the distance between the element dxdydz and the point
whore Wj is estimated, and

k= n/b
=

2ir/\ ....... (12),
A. being the wave length.
We will now introduce the supposition that the force Z acts only

within a small space of volume T, situated at (x, y, z), and for

simplicity suppose that it is at the origin of coordinates that the
rotations are to be estimated. Integrating by parts in (11), we get

/f -ikr
.

r

-iki i /- fj / f -ikr

\-/z(
e--

r J J dy\ rdy L r J J dy\
in which the integrated terms at the limits vanish, Z being finite

only within the region T. Thus

d fe-***\ . . .

T (

--
}dx dy dz.

dy\ r J
Since the dimensions of T are supposed to be very small in com-

d / e -ikr\

parison with A, the factor
(
-

)
is sensibly constant

; so that,
dy\ r )

if Z stand for the mean value of Z over the volume T, we may
write

TZ
y_

In like manner we find

TZ
(14).

From (10), (13), (14) we sec that, as might have been expected,
the rotation at any point is about an axis perpendicular both to

1 Loc. (it., equation (10). 2

3 This solution may bo verified in the same m
which i=0.

2 Loc. ct/., 27-30.
lanner as 1 oisson s theorem, in

the direction of the force and to the line joining the point to the
source of disturbance. If the resultant rotation be w, we have

=.. !L
Z
_ .
V^ + Z/

3
)

. i c ikr
\ = TZsin0 d_f

dr\ r J 4-rrl
2

dr\

denoting the angle between r and z. In differentiating e-^/r
with respect to r, we may neglect the term divided by r2 as altogether
insensible, kr being an exceedingly great quantity at any moderate
(1 1 tif^TlfP Trnm +llP nviciriii rif rlic-fni-lio-nnn rPl-mcidistance from the origin of disturbance.

- ik . TZ sin

Thus

(15),

which completely determines the rotation at any point. For a dis

turbing force of given integral magnitude it is seen to be every
where about an axis perpendicular to r and the direction of the

force, and in magnitude dependent only upon the angle (&amp;lt;)
between

these two directions and upon the distance (r).
The intensity of light is, however, more usually expressed in

terms of the actual displacement in the plane of the wave. This

displacement, which we may denote by ( ,
is in the plane containing

z and r, and perpendicular to the latter. Its connexion with -ar is

expressed by -u= dgjdr ;
so that

TZsin0 e (&quot; -hQ
1

47r&2 r

where the factor cint is restored.

Retaining only the real part of (16), we find, as the result of a
local application of force equal to

DTZcosn^ ....... (17),

the disturbance expressed by

., _ TZsinji cos (nt
-
kr)

f ~
4,r&2 ~^~

The occurrence of sin&amp;lt; shows that there is no disturbance radi
ated in the direction of the force, a feature which might have been

anticipated from considerations of symmetry.
We will now apply (18) to the investigation of a law of secondary

disturbance, when a primary wave

C=-shi(nt-kx) ...... (19)

is supposed to be broken up in passing the plane a:= 0. The first

step is to calculate the force which represents the reaction between
the parts of the medium separated by = 0. The force operative
upon the positive half is parallel to OZ, and of amount per unit of
area equal to

= 1-kD cos nt
;

Resulting
disturb-

and to this force acting over the whole of the plane the actual
motion on the positive side may be conceived to be due. The
secondary disturbance corresponding to the element rfSof the plane
may be supposed to be that caused by a force of the above magni
tude acting over dS and vanishing elsewhere

;
and it only remains

to examine what the result of such a force would be.

Now it is evident that the force in question, supposed to act Law of

upon the positive half only of the medium, produces just double of secondary
the effect that would be caused by the same force if the medium wave.
were undivided, and on the latter supposition (being also localized

at a point) it comes under the head already considered. According
to (18), the effect of the force acting at dS&amp;gt; parallel to OZ, and of

amount equal to

will be a disturbance

rfS sin
(20),

regard being had to (12). This therefore expresses the secondary
disturbance at a distance r and in a direction making an angle
with OZ (the direction of primary vibration) due to the clement dS
of the wave-front.

The proportionality of the secondary disturbance to sin&amp;lt; is Compari-
common to the present law and to that given by Stokes, but here son with
there is no dependence upon the angle 6 between the primary and Stokes s

secondary rays. The occurrence of the factor
(Ar)&quot;

1
,
and the law.

necessity of supposing the phase of the secondary wave accelerated

by a quarter of an undulation, were first established by Archibald

Smith, as the result of a comparison between the primary wave,
supposed to pass on without resolution, and the integrated effect

of all the secondary waves
( 10). The occurrence of factors such

as sin$, or ^(1 + cos 6), in the expression of the secondary wave
has no influence upon the result of the integration, the effects of

all the elements for which the factors differ appreciably from unity
being destroyed by mutual interference.

The choice between various methods of resolution, all mathe

matically admissible, would be guided by physical considerations

respecting the mode of action of obstacles. Thus, to refer again
to the acoustical analogue in which plane waves are incident upon
a perforated rigid screen, the circumstances of the case are best

represented by the first method of resolution, leading to symme
trical secondary waves, in which the normal motion is supposed to
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be zero over the unperforated parts. Indeed, if the aperture is very
small, this method gives the correct result, save as to a constant
factor. In like manner our present law (20) would apply to the
kind of obstruction that would be caused by an actual physical
division of the elastic medium, extending over the whole of the area

supposed to be occupied by the intercepting screen, but of course
not extending to the parts supposed to be perforated. In the

present state of our ignorance this law seems to be at least as

plausible as any other.

25. The Diffraction of Light by Small Particles.

The theory of the diffraction, dispersion, or scattering of

light by small particles, as it has variously been called, is of im
portance, not only from its bearings upon fundamental optical
hypotheses, but on account of its application to explain the origin
and nature of the light from the sky. The view, suggested by
Newton and advocated in more recent times by such authorities as

Herschel 1 and Clausius,
2 that the light of the sky is a blue of the

first order reflected from aqueous particles, was connected with the
then prevalent notion that the suspended moisture of clouds and
mists was in the form of vesicles or bubbles. Experiments such
as those of Briicke 3

pointed to a different conclusion. When a
weak alcoholic solution of mastic is agitated with water, the pre
cipitated gum scatters a blue light, obviously similar in character
to that from the sky. Not only would it be unreasonable to
attribute a vesicular structure to the mastic, but (as Briicke

remarked) the dispersed light is much richer in quality than the
blue of the first order. Another point of great importance is well

brought out in the experiments of Tyndall
4
upon clouds precipitated

by the chemical action of light. AVhenever the particles are suffi

ciently fine, the light emitted laterally is blue in colour, and, in a
direction perpendicular to the incident beam, is completely polarized.
About the colour there can be no prima facie difficulty ; for,

as soon as the question is raised, it is seen that the standard of
linear dimension, with reference to which the particles are called

small, is the wave-length of light, and that a given set of particles
would (on any conceivable view as to their mode of action) produce
a continually increasing disturbance as we pass along the spectrum
towards the more refrangible end.
On the other hand, that the direction of complete polarization

should be independent of the refracting power of the matter com
posing the cloud has been considered mysterious. Of course, on
the theory of thin plates, this direction would be determined by
Brewster s law

; but, if the particles of foreign matter are small in
all their dimensions, the circumstances are materially different
from those under which Brewster s law is applicable.
The investigation of this question upon the elastic solid theory

will depend upon how we suppose the solid to vary from one optical
medium to another. The slower propagation of light in glass or
water than in air or vacuum may be attributed to a greater density,
or to a less rigidity, in the former case

;
or we may adopt the more

complicated supposition that both these quantities vary, subject
only to the condition which restricts the ratio of velocities to

equality with the known refractive index. It will presently appeal-
that the original hypothesis of Fresnel, that the rigidity remains
the same in both media, is the only one that can be reconciled with
the facts ; and we will therefore investigate upon this basis the
nature of the secondary waves dispersed by small particles.

Conceive a beam of plane polarized light to move among a
number of particles, all small compared with any of the wave
lengths. According to our hypothesis, the foreign matter may be

supposed to load the sether, so as to increase its inertia without
altering its resistance to distortion. If the particles were away,
the wave would pass on unbroken and no light would be emitted

laterally. Even with the particles retarding the motion of the

fether, the same will be true if, to counterbalance the increased

inertia, suitable forces are caused to act on the sether at all points
where the inertia is altered. These forces have the same period
and direction as the undisturbed luminous vibrations themselves.
The light actually emitted laterally is thus the same as would be
caused by forces exactly the opposite of these acting on the medium
otherwise free from disturbance, and it only remains to see what
the effect of such force would be.

On account of the smallness of the particles, the forces acting
throughout the volume of any individual particle are all of the
same intensity and direction, and may be considered as a whole.
The determination of the motion in the aether, due to the action of
a periodic force at a given point, is a problem with which we have
recently been occupied ( 24). But, before applying the solution to
a mathematical investigation of the present question, it may be
well to consider the matter for a few moments from a more general
point of view.

Polariza- In the first place, there is necessarily a complete symmetry round
tion of the direction of the force. The disturbance, consisting of trans-
diffracted 1 Article

&quot;Light,&quot; Ene. Metrop., ISSO, 1143.
2 Pogg. Ann., vols. Ixxii., Ixxvi., Ixxxviii.: Crclle, vols. xxxiv., xxxvi.
3

Potjg. Ann., vol. Ixxxiii. &amp;gt; Phil. May. [4], vol. cxxxvii. p. 388.

verse vibrations, is propagated outwards in all directions from the
centre

; and, in consequence of the symmetry, the direction of
vibration in any ray lies in the plane containing the ray and the
axis of symmetry ;

that is to say, the direction of vibration in the
scattered or diffracted ray makes with the direction of vibration in
the incident or primary ray the least possible angle. The symmetry
also requires that the intensity of the scattered light should vanish
for the ray which would be propagated along the axis

;
for there

is nothing to distinguish one direction transverse to the ray from
another. The application of this is obvious. Suppose, for dis

tinctness of statement, that the primary ray is vertical, and that
the plane of vibration is that of the meridian. The intensity of
the light scattered by a small particle is constant, and a maximum,
for rays which lie in the vertical plane running east and west,
while there is no scattered ray along the north and south line.

If the primary ray is unpolarized, the light scattered north and
south is entirely due to that component which vibrates east and
west, and is therefore perfectly polarized, the direction of its vibra
tion being also east and west. Similarly any other ray scattered

horizontally is perfectly polarized, and the vibration is performed
in the horizontal plane. In other directions the polarization
becomes less and less complete as we approach the vertical.

The observed facts as to polarization are thus readily explained,
and the general law connecting the intensity of the scattered light
with the wave-length follows almost as easily from considerations
of dimensions.
The object is to compare the intensities of the incident and Method

scattered light, for these will clearly be proportional. The number of dirneu

(i) expressing the ratio of the two amplitudes is a function of the sions.

following quantities : (T) the volume of the disturbing particle ;

(r) the distance of the point under consideration from it
; (A) the

wave-length ; (b) the velocity of propagation of light ; (D) and (D )

the original and altered densities : of which the first three depend
only upon space, the fourth on space and time, while the fifth and
sixth introduce the consideration of mass. Other elements of the

problem there are none, except mere numbers and angles, which
do not depend upon the fundamental measurements of space, time,
and mass. Since the ratio (i), whose expression we seek, is of no
dimensions in mass, it follows at once that D and D occur only
under the form D : D

,
which is a simple number and may therefore

be disregarded. It remains to find how i varies with T, r, A, b.

Now, of these quantities, b is the only one depending on time
;

and therefore, as i is of no dimensions in time, b cannot occur in its

expression.

Moreover, since the same amount of energy is propagated across

all spheres concentric with the particle, we recognize that i varies

as r. It is equally evident that i varies as T, and therefore that it

must be proportional to T/Ar, T being of three dimensions in space.
In passing from one part of the spectrum to another, A is the only
quantity which varies, and we have the important law :

When light is scattered by particles which are very small com- Law of

pared with any of the wave-lengths, the ratio of the amplitude s of inten-

tlie vibrations of the scattered and incident lights varies inversely sities,

as the square of the wave-length, and the ratio of intensities as the

inverse fourth power.
The light scattered from small particles is of a much richer blue

than the blue of the first order as reflected from a very thin plate.
From the general theory ( 8), or by the method of dimensions, it

is easy to prove that in the latter case the intensity varies as A&quot;

3
,

instead of A&quot;

4
.

The principle of energy makes it clear that the light emitted Intensity

laterally is not a new creation, but only diverted from the main of trans-

stream. If I represent the intensity of the primary light after mittecl

traversing a thickness x of the turbid medium, we have light.

dl= -hlx~*dx,
where A is a constant independent of A. On integration,

log(I/I )= -h\- 4x ...... (1),

if I correspond to a-= 0, a law altogether similar to that of

absorption, and showing how the light tends to become yellow and
finally red as the thickness of the medium increases. 5

Captain Abney has found that the above law agrees remarkably
well with his observations on the transmission of light through
water in which particles of mastic are suspended.

6

We may now investigate the mathematical expression for the Mathema
disturbance propagated in any direction from a small particle upon tical in-

which a beam of light strikes. Let the particle be at the origin of vestiga-
coordinates, and let the expression for the primary vibration be tion.

=sm(nt-kx) (2).

The acceleration of the element at the origin is - n- sin nt
;
so that

the force which would have to be applied to the parts where the

density is D (instead of D), in order that the waves might pass on
undisturbed, is per unit of volume,

- (D -
D)?i

2 sin nt .

5 &quot; On the Light from the Sky, its Polarization and Colour,&quot; Phil. Mag., Feb.
1871. e Proc. Roy. Soc., May 1886.
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To obtain the total force which must be supposed to act, the factor

T (representing the volume of the particle) must be introduced.

The opposite of this, conceived to act at 0, would give the same
disturbance as is actually caused by the presence of the particle.

Thus by (18) ( 24) the secondary disturbance is expressed by

&amp;lt;r=

D - D 7t
2T sin

&amp;lt;/&amp;gt;

sin (nt
-
kr)

D 4irZr r

D -D irTsin* , , , &amp;gt;

The preceding investigation is based upon the assumption that

in passing from one medium to another the rigidity of the tether

does not change. If we forego this assumption, the question is

necessarily more complicated ; but, on the supposition that the

changes of rigidity (AN) and of density (Al)) are relatively small,

the results are fairly simple. If the primary wave be represented
by

t=e-te (4),

General the component rotations in the secondary wave are

sxpres- / AN y
~&amp;gt;

;ions. ^3=1 ^~~N~^
AD y AN a-?/

where

. AD* AN s*.

^Fr +TT 7

The expression for the resultant rotation in the general case would
be rather complicated, and is not needed for our purpose. It is

easily seen to be about an axis perpendicular to the scattered ray
(x, y, z), inasmuch as

x-al + y-sfo + z-a.A
=

.

Let us consider the more special case of a ray scattered normally
to the incident ray, so that x=0. We have

-a i + - 2_p2 |

AJN \- Z&quot;

| p2|
AU V 2T

\ N / r2 \ D / r2

ANmust
vanish.

If AN, AD be both finite, we learn from (7) that there is no
direction perpendicular to the primary (polarized) ray in which the

secondary light vanishes. Now experiment tells us plainly that

there is such a direction, and therefore we are driven to the conclu

sion that either AN or AD must vanish.

The consequences of supposing AN to be zero have already been
traced. They agree very well with experiment, and require us to

suppose that the vibrations are perpendicular to the plane of

polarization. So far as (7) is concerned the alternative supposition
that AD vanishes would answer equally well, if we suppose the

vibrations to be executed in the plane of polarization ; but let us

now revert to (5), which gives

PAN yz PAN xy PAN z--y?
*

lTp&amp;gt;
i~ -

N r2 Wa ~ N ~^~
According to these equations there would be, in all, six directions

from along which there is no scattered light, two alongthe axis

of y normal to the original ray, and four (y
=

0, a=cc) at angles
of 45 with that ray. So long as the particles are small no such

vanishing of light in oblique directions is observed, and
we are thus led to the conclusion that the hypothesis of

a finite AN and of vibrations in the plane of polarization
cannot be reconciled with the facts. No form of the
elastic solid theory is admissible except that in which
the vibrations are supposed to be perpendicular to the

plane of polarization, and the dif

ference between one medium and
another to be a difference of density
only.

2

.- Before leaving this subject it may
be instructive to show the applica
tion of a method, similar to that
used for small particles, to the case

of an obstructing cylinder, whose axis is parallel to the fronts of
the primary waves. We will suppose (1) that the variation of

optical properties depends upon a difference of density (D D),
and is small in amount; (2) that the diameter of the cylinder is

very small in comparison with the wave-length of light.
Let the axis of the cylinder be the axis of z (fig. 26), and (as before)

let the incident light be parallel to x. The original vibration is

thus, in the principal cases, parallel to either z or y. We will take

1 In strictness the force must be supposed to act upon the medium in its actual

condition, whereas in (18) the medium is supposed to be absolutely uniform. It

is not difficult to prove that (3) remains unaltered, when this circumstance is

taken into account; and it is evident in any case that a correction would depend
upon the square of (D D).

2 See a paper, &quot;On the Scattering of Light by Small Particles,&quot; Phil. Mac.,
June 1871.

Fig. 26.

first the former case, where the disturbance due to the cylinder must

evidently be symmetrical round OZ and parallel to it. The element
of the disturbance at A, due to PQ (dz), will be proportional to dz
in amplitude, and will be retarded in phase by an amount corre

sponding to the distance r. In calculating the effect of the whole
bar we have to consider the integral

f^dz f&quot;
dr sin (nt

-
kr)

I sm (nt
-
kr) = / 77-- ^.-,\

-

Jo r _/R v v ~
**)

The integral on the left may be treated as in 15, and we find

showing that the total effect is retarded |\ behind that due to the

central element at 0. We have seen (3) that, if a- be the sectional

area, the effect of the element PQ is

D - D Tro-ffesin
4&amp;gt;

.

^=r 5
- sin (nt

-
kr) ,

L) \~r

where
(/&amp;gt;

is the angle OPA. In strictness this should be reckoned

perpendicular to PA, and therefore, considered as a contribution to

the resultant at A, should be multiplied by sin 0. But the factor

sin2
&amp;lt;, being sensibly equal to unity for the only parts which are

really operative, may bo omitted without influencing the result.

In this way we find, for the disturbance at A,

..
D X !tfY

corresponding to the incident wave sin (nt-kx).
When the original vibration is parallel to y, the disturbance due

to the cylinder will no longer be symmetrical about OZ. If a be

the angle between OX and the scattered ray, which is of course.

always perpendicular to OZ, it is only necessary to introduce the

factor cos a in order to make the previous expression (9) applicable.
The investigation shows that the light diffracted by an ideal wire-

grating would, according to the principles of Fresnel, follow the

law of polarization enunciated by Stokes. On the other hand, this

law would be departed from were we to suppose that there is any
difference of rigidity between the cylinder and the surrounding
medium.

26. Reflexion and Refraction.

So far as the directions of the rays are concerned, the laws of

reflexion and refraction were satisfactorily explained by Huygens
on the principles of the wave theory. The question of the amount
of light reflected, as dependent upon the characters of the media
and upon the angle of incidence, is a much more difficult one, and
cannot be dealt with a priori without special hypotheses as to the

nature of the luminous vibrations, and as to the cause of the differ

ence between various media. By a train of reasoning, not strictly

dynamical, but of great ingenuity, Fresnel was led to certain Fresnel s

formula?, since known by his name, expressing the ratio of the re- formula!.

fleeted to the incident vibration in terms of one constant (/a.).
If

6 be the angle of incidence and 0j the angle of refraction, Fresnel s

expression for light polarized in the plane of incidence is

where the relation between the angles 6, O
i}
and

fj. (the relative re

fractive index) is, as usual,
sin6 = ^sin01 ....... (2).

In like manner, for light polarized perpendicularly to the plane of

incidence, Fresnel found
tan (fl-

tan (0 + 0!)

In the particular case of perpendicular incidence, both formulae

coincide with one previously given by Young, viz.,

(M -1)/(M+ 1). / ...... (4).

Since these formulae agree fairly well with observation, and are

at any rate the simplest that can at all represent the facts, it may
be advisable to consider their significance a little in detail. As 9

increases from to %ir, the sine-formula increases from Young s

value to unity. We may see this most easily with the aid of a

slight transformation :

sin(0-0i) 1 - tan 0J tang= p - cos 0/ cos }~
1 + tan Oj tan 6

~
yU + COS 0/ COS X

Now, writing cos6/cos91
in the form

l-sin2

1 -yK-
2 sin 2

we recognize that, as increases from to |TT, cos0/cos0x
dimin

ishes continuously from 1 to 0, and therefore (1) increases from

(/i-iyOi+1) to unity.
It is quite otherwise with the tangent-formula. Commencing at

Young s value, it diminishes, as increases, until it attains zero,

when d + O^^^ir, or sin 0j
= cos0 ;

or by (2) tan# = ju. This is the

polarizing angle defined by Brewster. It presents itself here as the
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angle of incidence for which there is no reflexion of the polarized

light under consideration. As the angle of incidence passes through
the polarizing angle, the reflected vibration changes sign, and
increases in numerical value until it attains unity at a grazing
incidence (0

= ^).
Total We have hitherto supposed that the second medium (into which
reflexion, the light enters at the refracting surface) is the denser. In the

contrary case, total reflexion sets in as soon as sin =
^&quot;

1
,
at which

point 0j becomes imaginary. We shall be able to follow this better

in connexion with a mechanical theory.
If light falls upon the first surface of a parallel plate at the

polarizing angle, the refracted ray also meets the second surface

of the plate at the appropriate polarizing angle. For if
/u.

be the

index of the second medium relatively to the first, the tangent of

the angle of incidence, which is also the cotangent of the angle
of refraction, is equal to ju. At the second surface (the third

medium being the same as the first) the angles of incidence and
refraction are interchanged, and therefore the condition for the

polarizing angle is satisfied, since the index for the second refrac

tion is n~
l

.

Oblique The principal formulae apply to light polarized in, and perpen-
polariza- dicular to, the plane of incidence. If the plane of polarization
tion. make an angle a with that of incidence, the original vibration may

be resolved into two, cos o polarized in the plane of incidence, and
sin a polarized in the perpendicular plane. These components are

reflected according to the laws already considered, and reconstitute

plane-polarized light, of intensity
- - ^

. 2 _tan
2
(0-0 1 )

.

If the incident light be polarized in a plane making 45 with the

plane of incidence, or be circularly-polarized ( 20), or be un polar

ized, (5) applies to the reflected light, with substitution of \ for

cos2 o and sin2 o. If /3 denote in the general case the angle between
the plane of incidence and that in which the reflected light is

polarized,

a result the approximate truth of which has been verified by Fresnel

and Brewster.
Reflected The formula; for the intensities of the refracted light follow

rays. immediately from the corresponding formulae relative to the re

flected light in virtue of the principle of energy. The simplest
way to regard the matter is to suppose the refracted light to emerge
from the second medium into a third medium similar to the first

without undergoing loss from a second reflexion, a supposition
which would be realized if the transition between the two media
were very gradual instead of abrupt. The intensities of the different

lights may then be measured in the same way ;
and the sup

position that no loss of energy is incurred when the incident light

gives rise to the reflected and refracted lights requires that the
sum of the squares of the vibrations representing the latter shall be

equal to the square of the vibration representing the former, viz.,

unity. We thus obtain, in the two cases corresponding to (1) and
(3),

sin2
(0-0j) _ sin 20 sin 20j!-

sin2
(0 + 6j)

1-
tan2 (e- sin 20 sin 20X

tan2
(0 + 0j) sin2

(0 + 1 )cos
2
(0-01 )

A plate of glass, or a pile of parallel plates, is often convenient as

a polarizer, when it is not necessary that the polarization be quite
complete. At the precise angle of incidence (tan-

J
/x) there would

be, according to Fresnel s formulae, only one kind of polarized light
reflected, even when the incident light is unpolarized. The polar
ization of the transmitted light, on the other hand, is imperfect ;

but it improves as the number of plates is increased.

Reflexion If we suppose that there is no regular interference, the intensity
by a (r) of the light reflected from a plate is readily calculated by a

plate. geometric series when the intensity (p) of the light reflected from a

single surface is known. The light reflected from the first surface

is p. That transmitted by the first surface, reflected at the second,
and then transmitted at the first, is p (1

-
p)

2
. The next component,

reflected three times and transmitted twice, is p
3
(1
-

p)
2
,
and so on.

Hence

Pile of The intensity of the light reflected from a pile of plates has been
plates. investigated by Provostaye and Desains. 1 If

&amp;lt;(m)
be the reflexion

from m plates, we may find as above for the reflexion from (m + l)

plates,

+ (1
-

2r}&amp;lt;f&amp;gt;(m)

Ann. d. Chim. xxx. p. 159, 1850.

By means of this expression we may obtain in succession the values
of

&amp;lt;(2), &amp;lt;/&amp;gt;(3), &c., in terms of
$&amp;gt;(!), viz., r. The general value is

,, N mr , m
(f&amp;gt;()ll)

= -
-. r-r- Hwj

as may easily be verified by substitution.

The corresponding expression for the light transmitted by a pile
of ?/i plates is

The investigation has been extended by Stokes so as to cover the
case in which the plates exercise an absorbing influence. 2

The verification of Fresnel s formulae by direct photometric
measurement is a matter of some difficulty. The proportion of

perpendicularly incident light transmitted by a glass plate has
been investigated by Rood

;

3 but the deficiency may have been

partly due to absorption. If we attempt to deal directly with the
reflected light, the experimental difficulties arc much increased;
but the evidence is in favour of the approximate correctness of

Fresnel s formulae when light is reflected nearly perpendicularly
from a recently polished glass surface. When the surface is old,
even though carefully cleaned, there may be a considerable falling
off of reflecting power.

4

We have seen that according to Fresnel s tangent-formula there

would be absolutely no reflexion of light polarized perpendicularly
to the plane of incidence, when the angle of incidence is tan~

V&amp;gt;

or, which comes to the same thing, common light reflected at this

angle could be perfectly extinguished with a Nicol s prism.
It was first observed by Airy that in the case of the diamond and

other highly refracting media this law is only approximately in

accordance with the facts. It is readily proved by experiment that,
whatever be the angle of incidence, sunlight reflected from a plate
of black glass is incapable of being quenched by a Nicol, and is

therefore imperfectly plane-polarized.
This subject has been studied by Jamin. The character of the Jamin s

reflected vibration can be represented, as regards both amplitude observa-
and phase, by the situation in a plane of a point P relatively to tions.

the origin of coordinates 0. The length of the line OP represents
the amplitude, while the inclination of OP to the axis of x repre
sents the phase. According to Fresnel s formula appropriate to

light polarized perpendicularly to the plane of incidence, P is

situated throughout on the axis of x, passing through when the

angle of incidence is tan &quot; 1
/j..

Jamin found, however, that in general
P does not pass through 0, but above or below it. When P is on
the axis of y, the amplitude is a minimum, and the phase is mid
way between the extreme phases. For one class of bodies the

phase is in arrear of that corresponding to perpendicular incidence,
and for another class of bodies in advance. In a few intermediate
cases P passes sensibly through ;

and then the change of phase
is sudden, and the minimum amplitude is zero.

In the case of metals the polarization produced by reflexion is Metallic

still more incomplete. Light polarized perpendicularly to the reflexion,

plane of incidence is reflected at all angles, the amount, however,

decreasing as the angle of incidence increases from to about 75,
and then again increasing up to a grazing incidence. The most
marked effect is the relative retardation of one polarized component
with respect to the other. At an angle of about 75 this retarda
tion amounts to a quarter period.
The intensity of reflexion from metals is often very high. From

silver, even at perpendicular incidence, as much as 95 per cent, of

the incident light is reflected. There is reason for regarding the

high reflecting power of metals as connected with the intense

absorption which they exercise. Many aniline dyes reflect in

abnormal proportion from their surface those rays of the spectrum
to which they are most opaque. The peculiar absorption spectrum
of permanganate of potash is reproduced in the light reflected from
a surface of a crystal.

5

27. Reflexion on the Elastic Solid Theory.

On the theory which assimilates the aether to an elastic solid,
the investigation of reflexion and refraction presents no very serious

difficulties, but the results do not harmonize very well with optical
observation. It is, however, of some importance to understand
that reflexion and refraction can bo explained, at least in their

principal features, on a perfectly definite and intelligible theory,

which, if not strictly applicable to the aether, has at any rate a dis

tinct mechanical significance. The refracting surface and the
wave-fronts may for this purpose be supposed to be plane.
When the vibrations are perpendicular to the plane of incidence

(2
=

0), the solution of the problem is very simple. We suppose
that the refracting surface is #= 0, the rigidity and density in the

first medium being N, D, and in the second N
1;
Dr The displace-

2 I roc. Roy. Sac., xi. p. 545, 1862. 3 Am. Jour., vol. 1., July 1870.
4 Ou the Intensity of Light reflected from Certain Surfaces at nearly Per

pendicular Incidence,&quot; Proc. Hoy. Soc., 1886.
5 Stokes,

&quot; On the Metallic Reflection exhibited by Certain Non-Metallic

Substances,&quot; I hil. Mag., Dec. 1853.
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ments in the two media are in general denoted by , 77, ; f j, rjj, Ci &amp;gt;

but in the present case
, t], fj, rj 1

all vanish. Moreover f, are

independent of ~. The equations to be satisfied in the interior of

the media are accordingly ( 24)

_
dt&quot; V \dx-dtj-

cPCi_^(d^ d^\
dP V^da?

+
dy

2
J

At the boundary the conditions to be satisfied are the continuity
of displacement and of stress

;
so that, when x=0,

&quot;dx-^idx

The incident waves may be represented by

(3).

where
Dc;2= N(a2 + 52

)
....... (4);

and ox + by const, gives the equation of the wave-fronts. The
reflected and refracted waves may be represented by

The coefficient of t is necessarily the same in all three waves on
account of the periodicity, and the coefficient of y must be the
same since the traces of all the waves upon the plane of separation
must move together. With regard to the coefficient of x, it

appears by substitution in the differential equations that its sign
is changed in passing from the incident to the reflected wave

;

in fact

c
2=V2

{(a)
2 + &s}=V1

2

{a 1
s + &2

}
.... (7),

where V, V
x
are the velocities of propagation in the two media

given by
V =N/D, V^^/Di ..... (8).

Now 5/\/(^
2 + ^2

) is the sine of the angle included between the axis

of x and the normal to the plane of waves in optical language,
the sine of the angle of incidence and b/\/(a l

2 + bz
)

is in like

manner the sine of the angle of refraction. If these angles be de
noted (as before) by 0, 0^ (7) asserts that sin : sin 6

1
is equal to

the constant ratio V : Va ,
the well-known law of sines. The laws

of reflexion and refraction follow simply from the fact that the

velocity of propagation normal to the wave-fronts is constant in

each medium, that is to say, independent of the direction of the

wave-front, taken in connexion with the equal velocities of the
traces of all the waves on the plane of separation (V/sin0 =

. . . (9),

The boundary conditions (3) now give

whence

no)
i

Realized a formula giving the reflected wave in terms of the incident wave
expres- (supposed to be unity). This completes the symbolical solution.
sions. If a

l (and 0J be real, we see that, if the incident wave be

or in terms of V, X, and 0,

= cos (x cos + y sin +
V&amp;lt;)
.... (11),X

the reflected wave is

._Ncot0-N1 cot0 1
27r

The formula for intensity of the reflected wave is here obtained on
the supposition that the waves are of harmonic type ; but, since it

does not involve X and there is no change of phase, it may be ex
tended by Fourier s theorem to waves of any type whatever. It

may be remarked that when the first and second media are inter

changed the coefficient in (12) simply changes sign, retaining its

numerical value.

Alter- The amplitude of the reflected wave, given in general by (12),
native assumes special forms when we introduce more particular supposi-
supposi- tions as to the nature of the difference between media of diverse
tioas. refracting power. According to Fresnel and Green the rigidity

does not vary, or N= N
1

. In this case

N cot 9 - N] cot 9
1 _ cot 9 - cot 9

l
sin (0,

-
9)

Ncot + NjCotfl &quot;&quot;cote + cot^^sin (9L + e)

If, on the other hand, the density is the same in various media,
N 1

: N = Vj
2

: V2 =- sin2 ^ : siu2
,

and then
N cot 9 - N\ cot 0! _ tan (6 l

-
9)

N cot + N! cot 0j

&quot;&quot;

tan (9l + 9)

If we assume the complete accuracy of Fresnel s expressions, either

alternative agrees with observation; only, if N =N 1, light must be
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supposed to vibrate normally to the plane of polarization ; while, if

D = D
1; the vibrations are parallel to that plane.

An intermediate supposition, according to which the refraction-
is regarded as due partly to a difference of density and partly to a
difference of rigidity, could scarcely be reconciled with observation,
unless one variation were very subordinate to the other. But the
most satisfactory argument against the joint variation is that
derived from the theory of the diffraction of light by small particles
( 25).
We will now, limiting ourselves for simplicity to Fresnel s sup- Total

position (Nj = ]S
T
), inquire into the character of the solution when reflexior

total reflexion sets in. The symbolical expressions for the reflected
and refracted waves are

2 ^
and so long as a^ is real they may be intrepreted to indicate

.. -,

(13),

(14),

(15),

corresponding to the incident wave

...... (17).

In this case there is a refracted wave of the ordinary kind, con

veying away a part of the original energy. &quot;When, however, the
second medium is the rarer (V1 &amp;gt;V),

and the angle of incidence
exceeds the so-called critical angle [sin&quot;

1
(V/V1 )] )

there can be no
refracted wave of the ordinary kind. In whatever direction it

may be supposed to lie, its trace must necessarily outrun the trace

of the incident wave upon the separating surface. The quantity
i, as defined by our equations, is then imaginary, so that (13) and

(14) no longer express the real parts of the symbolical expressions
(5) and (6).

If-m/ be written in place of a
l}

the symbolical equations are

from which, by discarding the imaginary parts, we obtain

(18),

where
tan =

// ....... (20).

Since a: is supposed to be negative in the second medium, we see

that the disturbance is there confined to a small distance (a few

wave-lengths) from the surface, and no energy is propagated into

the interior. The whole of the energy of the incident waves is to

be found in the reflected waves, or the reflexion is total. There is,

however, a change of phase of 2e, given by (20), or in terms of

V, V1}
and 9

tan =
\/{tan

2 0-sec2
0(V

2
/V1

2

)}
.... (21).

The principal application of the formulae being to reflexions when Fresnel

the second medium is air, it will be convenient to denote by /x the interpre
index of tlie^rs^ medium relatively to the second, so that /JL= Vj/V. tation.

Thus

tane=V{ tan20 - scc20/Ai2 } .... (22).

The above interpretation of his formula sin (0:
-

0)/sin (01 + 0), in

the case where :
becomes imaginary, is due to the sagacity of

Fresnel. His argument was perhaps not set forth with full rigour,
but of its substantial validity there can be no question. By a

similar process Fresnel deduced from his tangent-formula for the

change of phase (2e ) accompanying total reflexion when the vibra

tions arc executed in the plane of incidence,

tane =
v\/{/j?ta.u-e-SGC

2

e} .... (23).

The phase-differences represented by 2e and 2e cannot be investi

gated experimentally, but the difference (2e
-

2e) is rendered evident
when the incident light is polarized obliquely so as to contribute

components in both the principal planes. If in the act of reflexion

one component is retarded more or less than the other, the resultant

light is no longer plane but elliptically polarized. ,

From (22) and (23) we have

tan ( -) = cos 0\/{l
~
M~

whence

The most interesting case occurs when the difference of phase Different

amounts to a quarter of a period, corresponding to light circularly of phase:

polarized. If, however, we put cos (2e
- 2) = 0, we find

from which it appears that, in order that sin may be real, /j~ must

XXIV/ $B
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Fig. 27

exceed 3 + \/8. So large a value of jj? not being available, the

conversion of plane-polarized into circularly-polarized light by one
reflexion is impracticable.
The desired object may, however, be attained by two successive

reflexions. The angle of incidence may be so accommodated to the

index that the alteration of phase amounts to period, in which
case a second reflexion under the same conditions will give rise to

light circularly polarized. Putting (2e- 2e )
=

Jir, we get

2/rsin
4 e= (l + V!){(l+M

2
)sin

2 + l} . . . (25),

an equation by which 9 is determined when p. is given.
It appears that, when

/j.
= l 51, 6 = 48 37 or 54 37 .

These results were verified by Fresnel by means of the rhomb
shown in fig. 27.

The problem of reflexion upon the elastic

solid theory, when the vibrations are executed
in the plane of incidence, is more complicated,
on account of the tendency to form waves
of dilatation. In order to get rid of these,
to which no optical phenomena correspond,
it is necessary to follow Green in supposing
that the velocity of such waves is infinite, or
that the media are incompressible.

1 Even
then we have to introduce in the neighbour
hood of the interface waves variously called

longitudinal, pressural, or surface waves
; other

wise it is impossible to satisfy the conditions of

continuity of strain and stress. These waves,
analogous in this respect to those occurring in the second medium
when total reflexion is in progress (19), extend to a depth of a few

wave-lengths only, and they are so constituted that there is neither
dilatation nor rotation. On account of them the final formulae are

less simple than those of Fresnel. If we suppose the densities to
be the same in the two media, there is no correspondence whatever
between theory and observation. In this case, as we have seen,
vibrations perpendicular to the plane of incidence are reflected

according to Fresnel s tangent-formula ;
and thus vibrations in

the plane of incidence should follow the sine-formula. The actual
result of theory is, however, quite different. In the case where the
relative index does not differ greatly from unity, polarizing angles
of 22^ and 67^ are indicated, a result totally at variance with
observation. As in the case of diffraction by small particles, an
elastic solid theory, in which the densities in various media are

supposed to be equal, is inadmissible. If, on the other hand,
following Green, we regard the rigidities as equal, we get results
in better agreement with observation. To a first approximation
indeed (when the refraction is small) Green s formula coincides
with Fresnel s tangent-formula ; so that light vibrating in the

plane of incidence is reflected according to this law, and light
vibrating in the perpendicular plane according to the sine-formula.
The vibrations are accordingly perpendicular to the plane of

polarization.
The deviations from the tangent-formula, indicated by theory

when the refraction is not very small, are of the same general
character as those observed by Jamin, but of much larger amount.
The minimum reflexion at the surface of glass (/t

=
f) would be -^,

2

nearly the half of that which takes place at perpendicular incidence,
and very much in excess of the truth. This theory cannot there
fore be considered satisfactory as it stands, and various suggestions
have been made for its improvement. The only variations from
Green s suppositions admissible in strict harmony with an elastic
solid theory is to suppose that the transition from one medium to
the other is gradual instead of abrupt, that is, that the transitional

layer is of thickness comparable with the wave-length. This
modification would be of more service to a theory which gave
Fresnel s tangent-formula as the result of a sudden transition than
to one in which the deviations from that formula are already too

great.
It seems doubtful whether there is much to be gained by further

discussion upon this subject, in view of the failure of the elastic
solid theory to deal with double refraction. The deviations from
Fresnel s formulae for reflexion are comparatively small

;
and the

whole problem of reflexion is so much concerned with the condition
of things at the interface of two media, about which we know little,
that valuable guidance can hardly be expected from this quarter.
It is desirable to bear constantly in mind that reflexion depends
entirely upon an approach to discontinuity in the properties of the
medium. If the thickness of the transitional layer amounted to a
few wave-lengths, there would be no sensible reflexion at all.

Another point may here be mentioned. Our theories of reflexion
take no account of the fact that one at least of the media is disper
sive. The example of a stretched string, executing transverse

vibrations, and composed of two parts, one of which in virtue of

1 The supposition that the velocity is zero, favoured by some writers, is in
admissible. Even dilatational waves involve a shearing of the medium, and
must therefore be propagated at a finite rate, unless the resistance to compression
were negative. But in that case the equilibrium would be unstable.

2 Green s Papers, by Ferrers, p. 333.

stiffness possesses in some degree the dispersive property, shows
that the boundary conditions upon which reflexion depends are

thereby modified. We may thus expect a finite reflexion at the
interface of two media, if the dispersive powers are different, even

though the indices be absolutely the same for the waves under

consideration, in which case there is no refraction. But a know
ledge of the dispersive properties of the media is not sufficient to
determine the reflexion without recourse to hypothesis.

3

28. The Velocity of Light.

According to the principles of the wave theory, the dispersion of

refraction can only be explained as due to a variation of velocity
with wave-length or period. In aerial vibrations, and in those

propagated through an elastic solid, there is no such variation
;

and so the existence of dispersion was at one time considered to be
a serious objection to the wave theory. Dispersion in vacua would
indeed present some difficulty, or at least force upon us views which
at present seem unlikely as to the constitution of free aether. The
weight of the evidence is, however, against the existence of dis

persion in vacua. Were there a difference of one hour in the
times of the blue and red rays reaching us from Algol, this star

would show a well-marked coloration in its phases of increase and
decrease. No trace of coloration having been noticed, the differ

ence of times cannot exceed a fraction of an hour. It is not at all

probable that the parallax of this star amounts to one-tenth of a

second, so that its distance, probably, exceeds two million radii of
the earth s orbit, and the time which is required for its light to

reach us probably exceeds thirty years, or a quarter of a million
hours. It is therefore difficult to see how there can be a difference

as great as four parts in a million between the velocities of light
coming from near the two ends of the bright part of the spectrum.&quot;

4

For the velocity of light in vacua, as determined in kilometres

per second by terrestrial methods (LIGHT, vol xiv. p. 585), New-
comb gives the following tabular statement :

Michelson, at Naval Academy, in 1870 299,910
Michelson, at Cleveland, 1882 299,853
Newcomb at Washington, 1882, using only results sup

posed to be nearly free from constant errors 299,860
Newcomb, including all determinations 299,810

To these may be added, for reference

Foucault, at Paris, in 1862 298,000
Cornu, at Paris, in 1874 298,500
Cornu, at Paris, in 1878 300,400
This last result, as discussed by Listing 299,990
Young and Forbes, 1880-1881 301,382

Newcomb concludes, as the most probable result-

Velocity of light in t ewo = 299,86030 kilometres.

It should be mentioned that Young and Forbes inferred from their

observations a difference of velocities of blue and red light amount
ing to about 2 per cent.

,
but that neither Michelson nor Newcomb,

using Foucault s method, could detect any trace of such a difference.

When we come to consider the propagation of light through
ponderable media, there seems to be little reason for expecting to

find the velocity independent of wave-length. The interaction of

matter and aether may well give rise to such a degree of compli
cation that the differential equation expressing the vibrations shall

contain more than one constant. The law of constant velocity is

a special property of certain very simple media. Even in the case

of a stretched string, vibrating transversely, the velocity becomes
a function of wave-length as soon as we admit the existence of

finite stiffness.

As regards the law of dispersion, a formula, derived by Cauchy
from theoretical considerations, was at one time generally accepted.

According to this,

M= A + BA- 2+ C;v- 4+ (1);

and there is no doubt that even the first two terms give a good
representation of the truth in media not very dispersive, and over
the more luminous portion of the spectrum. A formula of this
kind treats dispersion as due to the smallness of wave-lengths,
giving a definite limit to refraction (A) when the wave-length is

very large. Recent investigations by Langley on the law of disper
sion for rock-salt in the ultra red region of the spectrum are not

very favourable to this idea. The phenomena of abnormal disper-

No dis

persion in

Table of

velocities.

Formula;

for dis

persion.

3 The reader who desires to pursue this subject may consult Green, &quot;On the
Laws of Reflexion and Refraction of Light at the Common Surface of Two Non-
Crystallized Media,&quot; Camb. Trans., 1838 (Green s Worts, London, 1871, pp. 242,
283) ; Lorenz,

&quot; Ueber die Reflexion des Lichts an der Granzfliiche zweier iso-

tropen, durchsichtigen Mittel,&quot; Pogg. Ann., cxi. p. 460 (I860), and &quot;

Bestimmung
der Schwingungsrichtung des Lichttethers durch die Reflexion und Brechung des
Lichtes,&quot; ibid., cxiv. p. 238 (1861); Strutt (Rayleigh), &quot;On the Reflection of
Light from Transparent Matter,&quot; Phil. Mag., [4] xiii. (1871); Von der Miihll,
&quot; Uebcr die Reflexion und Brechung des Lichtes an tier Grenze unkrystallinischen
Medien,&quot; Math. Ann., v. 470 (1872), and &quot;Ueber Greens Thcorie der Reflexion
und Brechung des Lichtes.&quot; Math. Ann., xxvii. 500(1886); Thomson, JiaUimore
Lectures; Glazebrook, &quot;Report on Optical Theories,&quot; Brit. Ass. Rep., 1886;
Rayleigh,

&quot; On Reflection of Vibrations at the Confines of Two Media between
which the Transition is gradual,&quot; Proc. Math. Soc., xi.; and Walker,

&quot; An Account
of Cauchy s Theory of Reflection and Refraction of Light,&quot; Pfiif. Mag., 151 (1887).
References to recent German writers, Ketteler, Lommel, Voigt, &c., will be
found in Glazebrook s Report,

4 Newcomb, Astron. Papers, vol. ii. parts iii. and iv.. Washington, 1885.
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sion indicate a close connexion between refraction and absorption,
and Helmholtz has formulated a general theory of dispersion based

upon the hypothesis that it may be connected with an absorbing
iulluence operative upon invisible portions of the spectrum. Upon
this subject, which is as yet little understood, the reader may con

sult Glazebrook s &quot;Report on Optical Theories.&quot;
1

The limits of this article do not permit the consideration of the

more speculative parts of our subject. We will conclude by calling
attention to two recent experimental researches by Michelson, the

results of which cannot fail to give valuable guidance to optical

theorists. The first of these 2 was a repetition under improved
conditions of a remarkable experiment of Fizeau, by which it is

proved that when light is propagated through water, itself in rapid
movement in the direction of the ray, the velocity is indeed influ

enced, but not to the full extent of the velocity of the water (v).

Within the limits of experimental error, the velocity agrees with a

formula suggested by Fizeau on the basis of certain views of

Fresnel, viz.,

VV
^-2-t&amp;gt; (2),

V being the velocity when the medium is stationary. In the

case of water, (jti

2
-l)//x

2= 437. Conformably with (2), a similar

experiment upon air, moving at a velocity of 25 metres per second,

gave no distinct eiiect.

From the result of the experiments upon water we should be

tempted to infer that at the surface of the earth, moving through
space, the aether still retains what must be coarsely called relative

motion. Nevertheless, the second research above alluded to 3

appears to negative this conclusion, and to prove that, at any rate

within the walls of a building, the aether must be regarded as fully

partaking in the motion of material bodies. (R.)

WAX is a solid fatty substance of animal and vegetable

origin, allied both in sources and constitution to the fixed

oils and fats. From fats or solid oils wax differs principally
in its greater hardness and higher melting-point; but in the

strictly chemical sense, while oils and fats are glycerides,
a true wax contains no glycerin, but is a combination of

fatty acids with certain solid monatomic alcohols. Of wax
from animal sources there are in commerce beeswax, which

forms wax par excellence, Chinese insect wax, and sper
maceti. The more important vegetable waxes are Japanese

wax, myrtle-berry wax, carnauba wax, and palm wax.

Beeswax is secreted by all honey bees, and by them
formed into the cell walls, &c., of their comb. It is separ
ated by draining the honey, melting the drained comb in

boiling water, and collecting the wax which solidifies on

the top as the water cools. In this state it is formed into

cakes of raw or yellow wax, good examples of which are

of a light yellow colour, translucent, with a faint pleasant
odour of honey. At ordinary temperatures it breaks with

a granular fracture
;
and in thin flakes or pellets it softens

with the heat of the hand, and can be kneaded between the

fingers. Its specific gravity is 960
;

it melts at about

62 C., and solidifies just under its melting-point without

evolution of heat. It is soluble in hot ether, essential

and fixed oils, benzol, bisulphide of carbon, and chloro

form, and to some extent in boiling alcohol, but it is

unaffected by water and cold alcohol. In chemical con

stitution it contains 10 per cent, of cerin, an ether of

O FT O )

cerotic acid and ceryl alcohol,
27

/~&amp;lt;

53
TT

f O, and 90 per

cent, of myricin ether of palmitic acid and myricyl alcohol,

Yellow wax, on account of the colouring

matter and other contaminations it contains, is unfit for

many uses. The chief of these is candle-making. To remove
soluble matter it is first melted over boiling water; and for

bleaching it is formed into thin shreds and strips so as to

expose the greatest possible surface. So prepared, it is

spread out and frequently watered and turned in the

direct sunlight, a slow but effective process. To hasten

the bleaching action the wax may be mixed with about

one-sixth of pure spirit of turpentine; and this preparation,
on exposure, by its copious production of ozone, effects in

four or five days a bleaching which otherwise would occupy
three or four weeks. When the bleaching is complete all

trace of turpentine oil will have disappeared. Bleaching

may also be effected by chlorine, permanganate of potash,
and other chemicals, but these injuriously affect the wax,
in some cases forming substitution products which cannot

be removed, and which in burning give off deleterious

1 Brit. Ass. Rep., 1886. In this matter, as in most others, the

advantage lies with the lectromagnetic theory. See J. W. Gibbs,
Amer. Jour., xxiii., 1882.

2
&quot;Influence of Motion of the Medium on the Velocity of Light,&quot;

by A. Michelson and E. W. Morley, Amcr. Jour., xxxi.
, May 1SS6.

fumes. Wax is obtained in all parts of the world where

there is vegetation sufficient to support bees
;
but it is

most largely forthcoming from tropical and subtropical

regions. It is subject to extensive adulteration from

powdered mineral substances, flour, cheaper waxes, paraffin,

&c. Its uses are multifarious
;
but it is most largely con

sumed in making candles for the religious services of

Koman Catholic and Orthodox Greek Christians, and for

wax figures and models (see WAX FIGURES).
Chinese Insect Wax, or Pe La, is a secretion deposited by an

insect, Coccus ccrifcrus, Fabr.
,
in the twigs of a species of ash,

Fraxinus chinensis, Roxb. The wax is, in its origin and the

functions it performs in the insect economy, closely related to the

lac produced by the allied species of Coccus (see LAC, vol. xiv.

p. 181). When separated from the twigs which it encrusts, and

purified, it is a hard translucent white crystalline body, similar to

spermaceti. It melts at from 82 to 86 C., and in composition
consists of cerin, one of the constituents of beeswax. It is little

known in European commerce, but forms a highly important article

of trade in China and Japan, where it is largely used for candle-

making and for medicinal purposes.
For SPERMACETI, see vol. xxii. p. 395.

Japanese Wax is a hard wax-like fat which now forms an im

portant export from Japan, principally to London. It is obtained

from the small stone fruits of several species of llhus cultivated in

Japan. For the extraction of the wax, which is present to the

extent of about 20 per cent., the fruits are ground and treated by
either of three methods (1) heating and pressure, (2) boiling in

\vater, and (3) maceration with ether or bisulphide of carbon. The
wax is subsequently bleached, and as it comes into the market
consists of yellowish hard cakes, covered often with a fine white

powdery efflorescence. It has a resinous unpleasant rancid odour.

It melts at about 54 C., and solidifies from melting at 41 C. with
evolution of heat which raises the temperature about 5 C. Japanese
wax becomes translucent about 12 C. under its melting-point, and
when it has newly solidified from melting it can again be liquefied
at 42 C., from which the melting-point rises by slow degrees with
the lapse of time till it reaches the normal. It is not a true wax,
but consists principally of the glyceride palmitin with small pro

portions of stearin and disseminated crystals of free palmitic acid.

It is largely mixed with and used as a substitute for beeswax,

excepting for uses where its rancidity renders it objectionable.

Myrtle-Berry Wax is obtained from the fruit of several species of

Myrica in the United States, New Granada, Venezuela, the Capo
of Good Hope, and other regions. It is a hard greenish substance,
with a pleasant balsamic odour. Its melting-point is about 45 C.

,

and it consists principally of free palmitic acid with a little stearic

acid and myristic acid, a very small proportion of these being
combined as glycerides. It is consumed principally in the United
States in combination with beeswax for candles ; and it is said the

Hottentots eat it like cheese.

Carnauba Wax is an exudation on the surface of the growing
leaves of the carnauba palm, Coryplia cerifera, L.

,
which flourishes

in tropical South America. The wax is obtained by cutting off and

drying the young leaves, from which it is then shaken as fine dust,
and caked by melting either over an open fire or in boiling water.

It is a true wax, consisting of ethers of myricyl alcohol and ceryl
alcohol with cerotic acid, and its melting-point ranges from 85 to

90 C. Carnauba wax is a substance of considerable commercial

importance in Brazil, whence large quantities are sent to Europe for

use in the candle-trade and otherwise as a substitute for beeswax.

Palm-Tree Wax is an exudation formed on the stems of two
South American palms, Ceroxylon anclicola, II. and K., and Klop-

3
&quot;On the Relative Motion of the Earth and the Luminiferous

/Ether,&quot; by Michelson and Morley, Phil. Mag., Dec. 1887.



460 W A X W A X
sfocJcia ccrifera, Kars. As scraped from the trees and compacted
by melting it is a mixture of resin and wax, having a melting-point
ns high as 102 to 105 C. The pure wax may be separated by
digesting with boiling spirit, when it is obtained with a melting-

point of 72 C. and a composition analogous to carnauba wax,
like which it is used for candles. Palm-tree wax is little seen

in European commerce.
For the compound called SEALING WAX, see vol. xxi. p. 586.

WAX FIGURES. Beeswax is possessed of properties
which, render it a most convenient medium for preparing

figures and models, either by modelling or by casting in

moulds. At ordinary temperatures it can be cut and

shaped with facility ;
it melts to a limpid fluid at a low

heat
;

it mixes with any colouring matter, and takes surface

tints well
;
and its texture and consistency may be modified

by the addition of earthy matters and oils or fats. When
molten, it takes the minutest impressions of a mould, and
it sets and hardens at such a temperature that no ordinary
climatic influences affect the form it assumes, even when it

is cast in thin laminae. The facilities which wax offers for

modelling have been taken advantage of from the remotest

times. Figures in wax of their deities were used in the

funeral rites of the ancient Egyptians, and deposited among
other offerings in their graves ; many of these are now pre
served in museums. That the Egyptians also modelled

fruits can be learned from numerous allusions in early litera

ture. Among the Greeks during their best art period, wax

figures were largely used as dolls for children; statuettes

of deities were modelled for votive offerings and for

religious ceremonies, and wax images to which magical

properties were attributed were treasured by the people.
Wax figures and models held a still more important

place among the ancient Romans. The masks (effigies or

imagines) of ancestors, modelled in wax, were preserved

by patrician families, thisjs imaginum being one of the

privileges of the nobles, and these masks were exposed to

view on ceremonial occasions, and carried in their funeral

processions. The closing days of the Saturnalia were

known as Sigillaria on account of the custom of making,
towards the end of the festival, presents of wax models of

fruits and waxen statuettes which were fashioned by the

Sigillarii or manufacturers of small figures in wax and
other media. The practice of wax modelling can be

traced through the Middle Ages, when votive offerings of

wax figures were made to churches, and the memory and
lineaments of monarchs and great personages were pre
served by means of wax masks as in the days of Roman
patricians. In these ages malice and superstition found

expression in the formation of wax images of hated persons,
into the bodies of which long pins were thrust, in the

confident expectation that thereby deadly injury would be

induced to the person represented; and this belief and

practice continued till the 17th century. Indeed the

superstition still holds a place in the Highlands of Scot

land, where within the last few years a clay model of an

enemy was found in a stream, having been placed there in

the belief that, as the clay was washed away, so would the

health of the hated one decline. With the renaissance of

art in Italy, modelling in wax took a position of high

importance, and it was practised by some of the greatest
of the early masters. The bronze medallions of Pisano

and the other famous medallists owe their value to the

art qualities of wax models from which they were cast by
the cire perdue process ;

and indeed all early bronzes and
metal work were cast from wax models. The Tcte de cire

in the Wicar collection at Lille, the work of a Florentine

artist of the 15th century, is one of the most lovely
creations of that fertile era. From that period till towards

the close of the 18th century modelling of medallion

portraits and of relief groups, the latter frequently

polychromatic, was in considerable vogue throughout

Europe. About the end of the 18th century Flaxman
executed in wax many portraits and other relief figures
which Josiah Wedgwood translated into pottery for his

jasper ware. The modelling of the soft parts of dissec

tions, &c., for teaching illustrations of anatomy was first

practised at Florence, and is now very common. Such

preparations formed part of a show at Hamburg in 1721,
and from that time wax-works, on a plane lower than art,
have been popular attractions. These exhibitions con
sist principally of images of historical or notorious person
ages, made up of waxen masks on lay figures in which
sometimes mechanism is fitted to give motion to the figure.
Such an exhibition of wax-works with mechanical motions
was shown in Germany early in the 18th century, and is

described by Steele in the Tatler. The most famous
modern wax-work exhibition is that of Madame Tussaud
in London. This collection was originated in Paris, dur

ing the Revolution, by that lady, who, having modelled
Charlotte Corday, Marat, and other well-known persons
of that bloody period, settled in London with her collection

early in the present century.

WAXWING, a bird first so-called apparently by Selby
in 1825 (Illustr. Brit. Ornithology, p. 87), having been
before known as the &quot;

Silk-tail
&quot;

(Philos. Transactions,

1685, p. 1161) a literal rendering of the German
Seidenschwanz or &quot;Chatterer&quot; the prefix &quot;German,&quot;
&quot;

Bohemian,&quot; or &quot;Waxen
&quot;

being often also applied. Selby s

convenient name has now been generally adopted, since

the bird is readily distinguished from almost all others by
the curious expansion of the shaft of some of its wing-
feathers at the tip into a flake that looks like scarlet sealing-

wax, while its exceedingly silent habit makes the name
&quot; Chatterer

&quot;

wholly inappropriate, and indeed this last

arose from a misinterpretation of the specific term c/arndus,

meaning a Jay (from the general resemblance in colour of

the two birds), and not referring to any garrulous quality.
It is the Ampelis garndus of Linnaeus and of more recent

ornithologists.
1

The Waxwing is a bird that for many years excited vast interest.

An irregular winter-visitant, sometimes in countless hordes, to the
whole of the central and some parts of southern Europe, it was of

old time looked upon as the harbinger of war, plague, or death, and,
while its harmonious coloration and the grace of its form were

attractive, the curiosity with which its irregular appearances were

regarded was enhanced by the mystery which enshrouded its birth

place, and until the summer of 1856 defied the searching of any
explorer. In that year, however, all doubt was dispelled, through
the successful search in Lapland, organized by the late John &quot;Wollcy,

as briefly described by him to the Zoological Society (Proceedings,
1857, pp. 55, 56, pi. cxxii.).

2 In 1858 Mr Dresser found a small
settlement of the species on an island in the Baltic near Uleaborg,
and with his own hands took a nest. It is now pretty evident that
the Waxwing, though doubtless breeding yearly in some parts of

northern Europe, is as irregular in the choice of its summer-quarters
as in that of its winter-retreats. Moreover, the species exhibits the
same irregular habits in America. Mr Drexler on one occasion, in

Nebraska, sawitin &quot;millions.&quot; In 1861 Kennicott found it breed

ing on the Yukon, and later Mr MacFarlane had the like good
fortune on the Anderson River.

Beautiful as is the bird with its drooping crest, its cinnamon-

1 Some writers, ignoring historical facts, have taken a South-
American form (now known to belong to a wholly distinct Suborder
of Birds) as the

&quot;type&quot;
of the Linnsean genus Ampelis. Linnoms

had, as is well known, no conception of what is meant by the modern
idea of a

&quot;

type&quot;; but none can doubt that, if such a notion had been
entertained by him, he would have declared his type-species to be that

to which the name was first applied, viz.
,
the present, and hence those

systematists are wrong who would remove this to a genus variously
called Ilombycilla, Bombiciphora, or, most absurd of all, Bombicivora,
The birds which ought to be removed from Ampelis are those which
are now generally recognized as forming a Family Cotinyidie, allied to

the Pipridse (cf. MANAKIN ),
and like them peculiar to the Neotropical

llegion, in the fauna of which they constitute, according to the in

vestigations of Garrod and Forbes (ORNITHOLOGY, vol. xviii. pp. 41,

47), the natural group Oligomyodae.
2 A fuller account of his discovery, illustrated by Hewitson, is

given in The His (1861, pp. 92-106, pi. iv.).
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brown plumage passing in parts into grey or chestnut, and relieved

by black, white, and yellow all of the purest tint the external

feature which has invited most attention is the &quot;sealing-wax&quot;

(already mentioned) which tips some of the secondary or radial

quills, and occasionally those of the tail.
1 This is nearly as much

exhibited by the kindred species, A. ccdrorum the well-known

Cedar-bird of the English in North America which is easily dis

tinguished by its smaller size, less black chin-spot, the yellower

tinge of the lower parts, and the want of white on the wings. In

the A. phcenicopterus of south-eastern Siberia and Japan, the

remiges and rectrices are tipped with red in the ordinary way
without dilatation of the shaft of the feathers.

Both the Waxwing and Cedar-bird seem to live chiefly on insects

in summer, but are marvellously addicted to berries during the

rest of the year, and will gorge themselves if opportunity allow.

Hence they are not pleasant cage-birds, though quickly becoming
tame. The erratic habits of the &quot;Waxwing are probably due chiefly

to the supplies of food it may require, prompted also by the number
of mouths to be fed, for there is some reason to think that this varies

greatly from one year to another, according to season. The flocks

which visit Britain and other countries outside the breeding range of

the species naturally contain a very large proportion of young birds.

The systematic position of the genusAmpdis isverydoubt

ful. It can hardly be said to have any near ally, for neither

of the Neotropical and Antillean genera, Ptilogonys and

Myiodectes (often erroneously spelt Jfyiadestes), can as yet
be safely declared of kin to it, as has been alleged. (A. x)
WEALTH. The mast commonly accepted definition of

wealth is that it consists of all useful and agreeable things
which possess exchange value, and this again is generally

regarded as coextensive with all desirable things except
those which do not involve labour or sacrifice for their

acquisition in the quantity desired. On analysis it will be

evident that this definition implies, directly, preliminary

conceptions of utility and value, and, indirectly, of sacrifice

and labour, and these terms, familiar though they may
appear, are by no means simple and obvious in their

meaning. Utility, for the purposes of economic reasoning,
is usually held to mean the capacity to satisfy a desire or

serve a purpose (J. S. Mill), and in this sense is clearly a

much wider term than wealth. Sunshine and fresh air,

good temper and pleasant manners, and all the infinite

variety of means of gratification, material and immaterial,
are covered by utility as thus defined. Wealth is thus a

species of utility, and in order to separate it from other

species some differentia must be found. This, according
to the general definition, is exchange value, but a little

reflexion will show that in some cases it is necessary rather

to contrast value with wealth. &quot;

Value,&quot; says Ricardo,

expanding a thought of Adam Smith,
&quot;

essentially differs

from riches, for value depends not on abundance but on
the difficulty or facility of production.&quot; According to the

well-known tables ascribed to Gregory King, a deficiency
of a small amount in the annual supply of corn will raise

its value far more than in proportion, but it would be

paradoxical to argue that this rise in value indicated an

increase in an important item of national wealth. Again,
as the mines of a country are exhausted and its natural

resources otherwise impaired, a rise in the value of the

remainder may take place, and as the free gifts of nature

are appropriated they become valuable for exchange, but
the country can hardly be said to be so much the wealthier

in consequence. And these difficulties are rather increased

then diminished if we substitute for value the more
familiar concrete term &quot;

money-price,&quot; for the contrast

between the quantity of wealth and its nominal value

becomes more sharply marked. Suppose, for example, that

in the total money value of the national inventory a

1 The structure of these appendages has been carefully described by
Herr Andersen ((Efvers, K. Vct.-Ak. Fiirhandlingar, 1859, pp. 219-
231, pi. ii.). Their development seems chiefly due to age, though,
as Wolley shewed, they are perceptible in the nestling plumage. Mi-

Turner states (Contr. Nat. Hist. Alaska, p. 177) that the Eskimo
name of the Waxwing means a &quot;killer of small birds,&quot; these append
ages being held to be &quot;

the clotted blood of its victims&quot; !

decline were observed to be in progress, whilst at the same

time, as is quite possible, an increase was noticed in the

quantity of all the important items and an improvement
in their quality, it would be in accordance with common-
sense to say that the wealth of the country was increasing
and not decreasing.

So great are these difficulties that some economists (e.g.,

Ricardo) have proposed to take utility as the direct

measure of wealth, and, as Mr Sidgwick has pointed out,

if double the quantity meant double the utility this would

be an easy and natural procedure. But even to the same
individual the increase in utility is by no means simply

proportioned to the increase in quantity, and the utility of

different commodities to different individuals, and a fortiori

of different amounts, is proverbial. The very same things

may to the same individual be productive of more utility

simply owing to a change in his tastes or habits, and a

different distribution of the very same things, which make

up the wealth of a nation, might indefinitely change the

quantity of utility, but it would be paradoxical to say that

the wealth had increased because it was put to better uses.

We thus seem thrown back on value as the essential

characteristic, allowance being made for any change in

the standard of value
;

but there are still difficulties to

be overcome. Some things that undoubtedly possess value

or that can command a price are immaterial, e.g., the

advice of a lawyer or physician or the song of a prima
donna, and, although perhaps the skill of a workman (in

any grade of the social scale) might be considered as at

tached to the man, as a coal mine is attached to a place, it

is more in accordance with popular usage to consider skill

as immaterial, whilst at the same time it seems equally
natural prima facie to confine the term wealth to material

things in the common sense. Again, the credit system of

a country is a product of great labour and sacrifice, it is

most closely connected with the production of its material

wealth in the narrowest sense, and it certainly commands
a pecuniary value, and yet credit is more generally held

to be a representative rather than a part of wealth, owing

apparently to its insubstantial character. Apart from the

question of materiality some writers have insisted on

relative permanence and possibility of accumulation as

essential attributes of wealth, and have thus still further

narrowed the scope of the definition.

There can be no doubt that it is on many grounds
desirable in economics to use terms as far as possible in

their popular acceptations ;
but this rule must always be

subordinate to the primary object in view. In nearly

every department of knowledge in which popular terms

have been retained it has been found necessary either con

stantly to use qualifying adjectives where the context is

not a sufficient guide, and in some cases, when analysis

discloses very different elements, to make a selection.

Sometimes it has been found convenient to use a term

with some variation in the definition according to the

branch of the subject in hand. 2
Applying these rules to

the definition of wealth, perhaps the best solution is that

which is generally connected with German economists

(e.g., Held). Wealth consists of utilities, and in the first

great department of economics the consumption of wealth

it is utility with which we are principally concerned,

the idea of value, for example, being overshadowed. The
most general law of the consumption of wealth is that

successive portions of any stock give a diminishing amount
of utility when consumed. Then in the department of the

production of wealth the most important characteristics

are the labour and sacrifice necessary to put the utilities

2 On the uses and difficulties of definitions in political economy

compare Mr Sidgwick s Principles, bk. i. ch. ii,, and Cairues s Logical
Method of Political Economy.
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desired into the things and to place the things where they
are wanted. The idea of value is again secondary and

subordinate. We can readily see the part played by nature,

labour, and capital respectively in the production of any
commodity without considering the effects on its value of

the various factors
;
we can understand the principles

of division of labour and of the relative productiveness of

large and small industries without entering into questions
of value except in the most general manner. In the

department of the distribution of wealth the fundamental

conception is the right of appropriation; and accordingly
J. S. Mill very properly commences this part of his subject

by an account of the relative advantages of the socialistic

and individual systems of property. It is quite possible
under the former to conceive of all the distribution being
made without any exchange and with reference simply to

the wants or the deserts of the members of the society.

Thus it is not until we arrive at the department of the

exchange of wealth that the characteristic of value becomes

predominant, although of course value is closely connected

with utility and labour and sacrifice.

Usually, however, it will be found that in most cases

anything which can fairly be classed as wealth in one

department is also wealth in the others, and thus the

definition is reached that wealth in general consists of all
&quot; consumable utilities which require labour for their pro
duction and can be appropriated and exchanged.&quot; It only
remains to add that &quot;

utilities
&quot;

may be divided into

&quot;inner&quot; and &quot;outer
&quot;

(to translate the German literally),

the &quot; inner
&quot;

being such as are simply sources of personal

gratification to their possessor, e.g., a good ear for music;
the &quot; outer

&quot;

utilities again may be divided into
&quot;

free
&quot;

and &quot;economic,&quot; the former, as a rule, e.g., sunlight, not

being the result of labour and not capable of appropriation
or exchange, and the latter as a rule possessing each of

these marks. It is these &quot; economic utilities
&quot; which con

stitute wealth in the specific sense of the term, although
its use may be extended by analogy to include almost all

utilities. (j, s. N|.)
WEASEL. The smallest species of the group of animals

of which the polecat and stoat are well-known members

(see MAMMALIA, vol. xv. p. 440). It is Mustela vulgaris
of Linnaeus, but belongs to the section (Putorius) of the

genus which has but three premolar teeth on each side

above and below, instead of four as in the martens (to
which Mustela is commonly restricted) and hence is now
called Putorius vulgaris. The dentition is i f ,

c i, p f,

m i = t; total 34.

The weasel is an extremely elegant little animal, with

elongated slender body, the back generally much arched,
the head small and flattened, ears short and rounded, neck

long and flexible, limbs very short, five toes on each foot,
all with sharp, compressed, curved claws, tail rather short,

slender, cylindrical, and pointed at the tip, fur short and
close. The upper parts, outside of limbs and tail, are a
uniform reddish-brown, the under parts pure white. In

very cold regions, both in Europe and America, it turns

completely white in winter, but less regularly and at a

lower temperature than its near ally the stoat or ermine,
from which it is easily distinguished by its smaller size,

and by its wanting the black end of the tail. The length
of the head and body of the male is usually about 8

inches, that of the tail 2J inches
;
the female is smaller.

The common weasel is pretty generally distributed through
out Europe, Northern and Central Asia, British North

America, and the northern portions of the United States.

It possesses in a full degree all the active, courageous,
and bloodthirsty disposition of the rest of the genus, but
its diminutive size prevents it attacking and destroying

any but the smaller mammals and birds. Mice, rats, voles,

and moles, as well as frogs, constitute its principal food.

It is generally found on or near the surface of the ground,
but it can not only pursue its prey through very small

holes and crevices of rocks and under dense tangled herbage,

Weasel.

but follow it up the stems and branches of trees, or even

into the water, swimming with perfect ease.

It constructs a nest of dried leaves and herbage, placed
in a hole in the ground or a bank or hollow tree, in

which it brings up its litter of four to six (usually five)

young ones. The mother will defend her young with the

utmost desperation against any assailant, having been often

known to sacrifice her own life rather than desert them.

WEAVER-BIRD, the name 1
by which a group of

between 200 and 300 species are now usually called, from

the elaborately interwoven nests that many of them build,

some of the structures being of the most marvellous kind.

By the older systematists such of these birds as were then

known were distributed among the genera Oriolus, Loxia,

Emberiza, and Frimjilla ;
and it was Cuvier who in 1817

first brought together these dissevered forms, comprising
them in a genus Ploceus. Since his time others have

been referred to its neighbourhood, and especially the

genus Vidua with its allies, so as to make of them a

Subfamily Ploceinas, which in 1847 was raised by Prof.

Cabanis to the rank of a Family Ploceidse,, a step the

propriety of which has since been generally admitted,

though the grounds for taking it far too technical to be

here criticized are very slight, and such as could not be

held valid in any other Order than that of Passeres.

Where so many forms are concerned, only a few of the most im

portant can now be mentioned. The type of Cuvier s genus is

certainly the Loxia philippina of Linnjeus, so termed from the

islands it inhabits. But the typical Weaver-bird of Latham (not
that he had the name in that precise form) is the Hypliantornis
cucullata or textor of modern writers, an African species, and it is

to the Ethiopian Region that by far the greatest number of these

birds belong, and in it they seem to attain their maximum of

development. They are all small, with, generally speaking, a

Sparrow-like build
;
but in richness of colouring the males of some

are very conspicuous glowing in crimson, scarlet or golden-yellow,
set off by jet-black, while the females are usually dull in hue.

Some species build nests that are not very remarkable, except in

1 First bestowed in this form apparently by Stephens in 1826 (Gen.

Zoology, xiv. pt. i. p. 34) ;
but in 1782 Latham (Synopsis, i . p.

435) had called the &quot;

Troupiale du
Senegal&quot;&quot;

of Buffon the
&quot; Weever

Oriole,&quot; from its habit of entwining the wires of the cage in which it

was kept with such vegetable fibres as it could get, and hence in 1788
Gmelin named it Oriolus textor. In 1800 Daudin used the term
&quot; Tisserin

&quot;

for several species of the Linnxan genus Loxia, and this

was adopted some years later by Cuvier as the equivalent of his Ploceus,
as mentioned in the text.
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being almost invariably domed others (such as the Philippine
Weaver-bird, Ploccus philippinus, just named) fabricate singular
structures 1 of closely and uniformly interwoven tendrils or fine roots,

that often hang from the bough of a tree over water, and, starting
with a solidly wrought rope, open out into a globular chamber, and
then contract into a tube several inches in length, through which
the birds effect their exit and entrance. But the most wonderful

nests of all, and indeed the most wonderful built by birds, are

those of the so-called Sociable Grosbeak, Philhdserus socius, of

Africa. These are composed wholly of grass, and are joined to

gether to the number of 100 or 200 indeed 320 are said to have

been found in one of these aggregated masses, which usually take

the form of a gigantic mushroom,
2
affording a home and nursery

to many pairs of the birds which have been at the trouble of build

ing it. These nests, however, have been so often described and

figured by South-African travellers that there is no need here to

dilate longer on their marvels. It may be added that this species
of Weaver-bird, known to French writers as the Repiiblicain, is of

exceptionally dull plumage.
The group of Widow- birds,

3
Viduinse, is remarkable for the

extraordinary growth of the tail-feathers in the males at the breed

ing-season. In the largest species, Viclua (sometimes called Chera)
progne, the cock-bird, which, with the exception of a scarlet and
buff bar on the upper wing-coverts, is wholly black, there is simply
a great elongation of the rectrices

;
but in V. paradisea the form of

the tail is quite unique. The middle pair of feathers have the webs

greatly widened, and through the twisting of the shafts their

inferior surfaces are vertically opposed. These feathers are com
paratively short, and end in a hair-like filament. The next pair are

produced to the length of about a foot the bird not being so big as

a Sparrow and droop gracefully in the form of a sickle. But this

is not all : each has attached to its base a hair-like filament of the
same length as the feather, and this filament originally adhered to and
ran along the margin of the outer web, only becoming detached when
the feather is full grown.

4 In another species, V. principalis, the two
middle pairs of rectrices are equally elongated, but their webs are

convex, and the outer pair contains the inner, so that when the

margins of the two pairs are applied a sort of cylinder is formed. 5

The females of all the Widow-birds differ greatly in appearance from
the males, and are generally clothed in a plumage of mottled brown.

Usually classed with the Weaver-birds is avast group of

small seed-eating forms, often called Spermestinse, but for

which Estreldinee would seem to be a more fitting name.
These comprehend the numerous species so commonly seen

in cages, and known as Amadavats, Estrelda amandava,
Nutmeg-birds, Munia punctularia, Waxbills, Pyteliamelba
and phcenico2)tera, Cutthroats, Amadina fasciata, the Java

Sparrow, Padda oryzivora, and many more than we can

name. Many of these genera are common to Africa and

India, and some also to Australia, but the last has several

genera peculiar to itself, such as Donacicola and Poophila^
there known as Grass-finches. The true affinity of these

seems to require further investigation.
6

(A. N.)
WEAVING is the art of forming cloth by the interlac

ing of yarn or other filaments in a loom. In weaving two
kinds or sets of yarn are used, the warp and the weft.

The warp consists of the threads of yarn which extend

generally but not always in parallel lines from end to end
the whole length of the web

;
the weft yarn crosses and

intersects the warp at right angles, and fills up the breadth
of the web. The warp is mounted on the loom for weav-

1 These differ from those built by some of the ORIOLES (q.v.) and
other birds, whose nests may be compared to pensile pockets, while
those of these Weaver-birds can best be likened to a stocking hung up
by the

&quot;toe,&quot;
with the &quot;heel&quot; enlarged to receive the eggs, while

access and exit are obtained through the leg.
&quot;

2 But at a distance they may often be mistaken for a native hut,
with its grass-roof.

3 It has been ingeniously sviggested that this name should be
more correctly written Whydah bird from the place on the West Coast
of Africa so named; but Edwards, who in 1745 figured one of the

species, states that he was informed that &quot;the Portuguese call this bird
the Widow, from its Colour and long Train&quot; (Nat. Hist. Birds, i. p. 86).

4 This curious structure was long ago described by Brisson (Orni-
tholorjie, iii. p. 123), and more recently by Strickland (Contr. Orni
thology, 1850, pp. 88 and 149, pi. 59).

5 Both these species seem to have been first described and figured
in 1600 by Aldrovandus (lib. xv. cap. 22, 23) from pictures sent
to him by Ferdinando &amp;lt;le Medici, duke of Tuscany.

6 An illustrated Monograph of the Weaver-Birds by Mr Edward
Bartlett is now in course of publication.

ing, and into it the weft is thrown by means of a shuttle.

Weaving is thus distinct from knitting, netting, looping,
and plaiting, by all of which methods cloth may be made
from yarns. Cloth also is prepared by felting, but in that

operation the fibres are simply matted together without
either spinning or intertwisting.

To appearance the varieties of woven cloth are endless;
but these differences are only in part due to the method of

weaving. The textile materials employed, the methods used
in spinning and preparing yarns, the dye colours resorted

to, and the finishing processes may vary indefinitely and so

contribute to give variety of character to the resultant pro
duct. The complexities of the art of weaving itself are

reducible to a few fundamental operations, which do not

of necessity demand the most intricate mechanism. The

gorgeous mediaeval textiles of which numerous examples
remain were made in looms of primitive construction. For

producing the Indian muslins of the present day with their

marvellous delicacy of texture, and for the elaborate and

sumptuous shawls of Kashmir, the weavers have only rude
and simple looms. But patient and tedious handiwork in

these instances is devoted to produce effects which, with
the application of modern machinery, can be automatically
secured with as great rapidity as in the case of the plainest
fabric.

The series of inventions which have led up to the marvel

lously ingenious looms of the present day began with the

invention of the fly shuttle, so called because of the

rapidity of its motion, by John Kay of Bury in 1733.

Previous to Kay s time the shuttle was thrown by the

weaver s hand across and through the warp threads from
side to side of the web. His invention brought the plain
hand-loom practically into the form in which it continues

at present ; and, as it forms the basis of all modern ma
chinery, a description of its parts and working, and of the

operations connected with plain weaving, may here be given.
In accordance with the definition already laid down, plain

cloth, such as an ordinary piece of calico or linen, will, on

examination, be found to consist of two sets of threads, the

one intersecting the other at right angles, with each single
thread passing alternately over one and under the next.

Such a web is produced by passing the weft thread over

and under each alternate warp thread in the breadth of

the loom, the warp threads under one shot of weft being
above the next. To do this, and to beat or close up each

successive weft thread so as to make an even and suffi

ciently close cloth, necessitates a series of operations of

which the following is an outline.

Warping. The number of longitudinal threads which go to form
the web will vary, of course, according to its breadth and to the
closeness with which they lie together ;

for fine webs several

thousand warp threads, of sufficient length to form a web of many
yards, may have to be laid parallel to each other. This is done in

the warping frame, which consists of a large reel, set vertically, on
which separate threads drawn from a range of bobbins are wound
together in a spiral manner to the required length of the web. The

yarns coming from the bobbins are brought together in a heck,
which is made to slide up and down a guide post as the reel or warp
ing frame revolves, and thus it delivers to the reel a band of thread

which winds up and down the reel spirally by the rise and fall of

the heck. Supposing 100 &quot;ends&quot; or warp threads are being reeled

from bobbins, and 1000 ends of warp are required in the web, then
the full lengths wound on the reel must be repeated upward and
downward ten times. At each end of the warp the threads are,

by a mechanical device in the heck, made to intersect alternately,

forming leashes which are, when taken from the reel, separately
tied up, and thus aid in maintaining the parallelism of the ends
when they are bundled up. Such a bundle of warp when required
for weaving is taken in hand by the beamer, whose duty is to

spread the threads evenly and wind them on the warp beam,
spreading the ends in the order in which they are to appear in the
woven fabric, and giving them about the breadth of the web.
Cotton warps are wound direct from the bobbins on the beam,
there being a mechanical arrangement in the warping machine
which stops its motion when any thread breaks, or when a bobbin
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is exhausted. The contents of several beams filled from bobbins

may be required to be rewound together on a single beam to

supply the requisite quantity of ends for a web.

Plain Weaving. The warp beam thus filled is laid in the loom

(fig. 1), and the ends of warp are then separately drafted or drawn

through a pair of heddles or healds. The essential features of the

FIG. 1. Diagram of Hand-Loom.

heddle are the eyes, loops, or mails through which the warp is

threaded, one end of warp only passing through any mail. This

eye or mail is placed in the heddle half-way between an upper and
a lower wooden sheaf, over which pass the heald threads or between
which extend the wires on which such mails are supported. The
distance between the mails and the lathes at each end must be

sufficient to allow of that opening or
&quot;shedding&quot;

of the warp which
it is the function of the heddle to secure. Through the mails of one
heddle each alternate end of warp is drafted, and the remaining
ends are passed similarly through the other. Thus each heddle
receives every alternate thread across the whole breadth of the warp.
From the heddles the ends are carried through the reed (fig. 2),

which is the ultimate distributor of the warp, and the instrument

by which the weft is beaten up and closed in weaving. It consists

FIG. 2. Weaver s Reed.

of an oblong narrow frame filled with fine strips of cane or of flat

tened brass or steel wire, these strips being placed in fine comb-like
order more or less closely together, up to as many as 120 strips or

&quot;dents,&quot; or even more, per inch; two or more ends are passed

through each slit of the reed, which is fixed in a
&quot;lay&quot;

or
&quot;batten,&quot; a

suspended frame for moving the reed backward and forward in beat

ing up the weft. On the lower part of the batten a ledge projects,
which forms the &quot;shuttle race

&quot;

for carrying the shuttle in
&quot;

pick

ing&quot;
from and to the shuttle boxes at each end of the lay. From

the reed the ends are carried forward and fastened to the cloth beam,
and now the warp is ready for the weaving operation.
The three essential movements in weaving are (1) the &quot;shed

ding
&quot;

or dividing of the warp threads to permit of the passage
between them of the shuttle containing the weft

; (2) the picking
&quot;

or shooting of the weft
;
and (3) the &quot;

battening
&quot;

or beating up of

the weft. The shedding motion depends upon the heddles, which
are corded or attached to a pair of treadles worked by the weaver s

feet. Each treadle is connected with the heddles above and below

by a system of levers or pulleys, so that the depression of one
treadle while it raises one heddle depresses the other, and thus
the opening or shed is made in the warp, one-half consisting of

alternate threads being raised, the corresponding half pulled down.
The weaver then with the left hand pushes the lay or batten back
towards the heddles, till a sufficient portion of the shed is brought
in front of the reed, and the depressed ends lie just over the shuttle

race. A clear way is thus provided for picking or shooting the

shuttle, which is done with a whipping jerk of the picking stick

held in the right hand. This pulls the cord attached to the picker
and projects the shuttle from one shuttle box into that at the

opposite end of the lay. The lay is now drawn forward with the
left hand, and the reed combs and beats up the weft thread.

Treadle number two is next depressed and thereby a new shed is

formed, the last made pick or shoot being enwrapped between the

intersecting warp sheds ; the lay is again thrown back, the pick of

weft is shot and beaten up, and so on in regular succession (see fig. 3).

In plain weaving it is possible to produce stripes by the use of

bands of coloured warp, and checks where both warp and weft are

particoloured. In the latter case shuttles, or at least cops, equal
in number to the different colours of weft required, must be pro
vided. It is obvious that the repeated changing of shuttles, and

at

FIG. 3. Section of plain web in process of weaving on the loom : a, warp beam ;

6, leash rods where the warp is divided and crossed; c, c, heddlea; d, reed ;

e, the woven cloth ; /, the cloth beam.

still more the withdrawing and replacing of cops in weaving with

frequently changing weft, would occasion great loss of time. To
avoid that, and to provide for the use of different coloured wefts, or

of wefts of various counts, the drop box was invented, a device

by which two or more shuttles can be successively used in any
order desired. The drop box, and its numerous subsequent modi
fications of circular and other change boxes, consists of a series of

compartments or divisions in the shuttle box, each made to hold a

separate shuttle. These several compartments are by mechanical

agency brought in line with the shuttle race in the order in which
the changes of weft picks are necessary.

Twill Weaving, So long as only two sets or leaves of treadles

are used in a loom very little in the form of a pattern can be pro
duced, seeing no variation can be effected in the alternate raising
of each heddle. To a limited extent a corded surface may be pro
duced by passing two or three warp ends through each mail, and by
throwing two or three picks of weft between each shed. But for

effective figure-weaving there must be numerous possible variations

of shed ;
and that is secured first by increasing the number of

heddles in the loom. Thus with three heddles alone it is possible
to effect six combinations of shedding, and as the number of heddles

is added to the variations of possible shedding increase in geo
metrical ratio. But the number of treadles which can be corded

up to separate heddles is in practice limited, and therefore only

simple twill patterns are for the most part woven with treadles

and heddles. A twill is a cloth in which the warp and weft do not

intersect alternately, but where the warp predominates on the one

side and the weft on the other. The simplest of all is the three -

leaf twill, in which the warp passes over two and under one welt

thread, and vice versa, in regular succession, giving the appearance
of a succession of diagonal lines on the surface. Regular twills of

from four to eight leaves are woven in the same manner, the weft

rising over each fourth to eighth warp thread as the case may be.

Many variations and combinations are possible in connexion with

these regular twills. For example, they may be combined with plain

weaving: a cashmere twill may be made, that is, a four-leaf com

bination, in which the weft passes alternately over and under two

warp ends, and two picks are shot for each shed. Further, zig-zags,

lozenges, squares, and other geometrical designs can be produced by
reversing the order of the treading, and thereby causing the twill

to run in different directions. The diagrams, figs. 4 and 5, show
two arrangements of

a four-leaf twill, the
first being a regular
twill and the second
a dimity, the dark

squares representing
the point at which
the weft rises to the. Fi e- 4- Fi - 5 -

surfaces. Satin or broken twills are those in which the warp threads

are not intersected by the weft in regular succession, but only at

intervals, and thereby the smooth continuous surface characteristic

of satin and damask is secured. Com
mon satin and double damask are eight-
leaf twills, the order in which the weft

rises being shown in the diagram, fig. 6.

Rich satins may consist of sixteen to

twenty leaf twills, the weft intersecting
and binding down the warp at every
sixteenth to twentieth pick as the case

may be. Satins are usually woven with
the face of the cloth downwards, be

cause in weaving, say a sixteen-leaf

satin, it would be necessary were the

surface upwards to keep fifteen heddles Fig. 6.

raised and one down, whereas, with the face of the cloth under, only
one heddle has to be raised at a time.

Figure Weaving. Only a limited number of heddles can in

actual working be attached each to a separate treadle to be under

the control of the feet of the weaver. But to produce a complicated
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and irregular pattern a large number of different sheds of warp
must be provided, and to secure with promptitude and certainty
such manifold and complicated sheddings many of the most elegant
and ingenious devices ever applied to mechanism have been in

vented. Before invention culminated in the Jacquard apparatus
the draw loom or draw-boy loom was the machine employed
for making figured patterns such as damasks. In it each separate
heddle shaft was fastened to a cord, which passed over a pulley, and

coming down by the side of the loom these cords were arranged in

a board in the order in which the heddles required to be drawn.

The drawing of the cords and consequent formation of the shed was

originally the work of a boy assistant, whence the name- draw-boy
loom

;
but it was found possible, by various mechanical attachments

worked from the treadles, to dispense with extra aid to the weaver.

But even with this arrangement the number of heddles which can

be hung in any loom is limited, though, by using thin shafts and

arranging them in tiers, as many as eighty or ninety may be ac

commodated. Since as many as a thousand separate sheds may be

required to form a complete pattern, a device other than shafts or

leaves of heddles becomes necessary ;
and the solution of the diffi

culty is found in hanging the individual heddle mails, not in

shafts, but independently, each with a small lead weight called a

lingo attached to it. Thus in effect a separate heddle is provided
for each thread of warp, and it becomes possible to effect any com
bination of shed by cording together such leashes or mails as carry
the warp threads to be raised. This tying together of the separate
leashes, called &quot;tying the harness

&quot;

in the case of elaborate designs,
is a tedious and difficult operation, requiring the exercise of con
siderable skill and patience. The successive sheds of a pattern

being tied up, it is only necessary to have the cords arranged in

the order in which they are to be drawn and attached to the

mechanical device for pulling them, and forming the sheds in

proper succession.

The Jacquard Loom. The Jacquard apparatus is the

most important and ingenious appliance which has ever been

adapted to weaving, since by its agency it has become

possible to produce the most intricate and extended

patterns with the same certainty and with almost as much

rapidity as plain cloth. The credit of introducing and

making the machine a practical success if not the whole

honour of the invention is due to Joseph Marie Jacquard
of Lyons (see vol. xiii. p. 539). Attention was first

directed to this ingenious artisan by a model of a net-

making machine invented by him, which was deposited in

the Conservatoire des Arts et Metiers. He was requested
in 1801 by Napoleon to examine and improve on a com

plicated loom, and thereupon he undertook to produce
a simple appliance to supplant the involved mechanism.
The germs of the idea which he perfected had been, early
in the eighteenth century, conceived by Bouchon and

Falcon, and in 1745 it was further developed and im

proved by Jacques deVaucan-
son. Indeed, had Vaucanson
been acquainted with the

fly shuttle which was then

known and used at least in

England, it is probable he
would have come to be re

garded as the real inventor

at once of the power-loom
and of the apparatus which
bears Jacquard s name.

The fundamental principle of

the Jacquard apparatus is simple,

although in its working fine

mechanical details are essential.

Its object is to effect the raising
of any number of separate leashes,
corded leashes, or heddles, in

any order and succession without

special tying of harness. How
the apparatus works will be made A

plain by the diagram, fig. 7.

Here A, A represent the separate
leashes through which the warp U

threads are drafted. It will bo FlG - &quot;-Diagram of Jacquard Loom,

observed that these leashes are tied in pairs, but they might
equally well be single, many together, or shafts of heddles. The
cord from each separate leash passes through a finely perforated

board B, called the comber-board, between which and C, the
bottom board, the pairs are tied to a cord. These cords pass up
through the bottoin board, and are caught in the lower hooks of
a range of double-hooked long wires I), D. These hooked wires
are supported and kept in position by being passed through loops
or eyes in a range of cross-wires E, E. The head of each cross-

wire is formed into an oblong eye as at a (an enlarged representa
tion of a single cross-wire), through which a pin is passed for

securing it in the spring-box F, in which each separate cross-wire

presses against a small helical spring. The oblong eye permits a
certain amount of play in the cross-wire, so that it can be pressed
back against the helical spring when a force is applied at the

opposite end. The points of the cross-wires pass through a perfor
ated board G-, called the needle-board, projecting about a quarter
of an inch beyond its outer surface. The upper hooks of the up
right wires threaded through these cross-wires are attached to a
board H, called the griffe. The whole function of the apparatus is

to liberate these hooks in the order and to the extent necessary for

the successive sheds. The hooks are dislocated thus. At the side

of the projecting points of the cross-wires there is a quadrangular
frame I, called the cylinder. This cylinder can be drawn back, and
turned so that each face may in succession be presented to and

pressed against the face from which the cross-wires protrude. The

cylinder alone does not affect the wires, but its function is to carry
on its rotating faces a succession of pasteboard cards which are

punctured with holes in a definite order. The wires connected
with hooks which are not to be disturbed pass through the

punctured holes and remain unaffected, while those supporting the
hooks to be displaced are pressed back by the cardboard surface,
and this motion of the cross-wire lifts the hook of the upright wire
off the griffe. The griffe now rises, carrying with it the undis
turbed hooks, making a shed of the warp threads attached to their

cords. The weft is then shot, the griffe descends, and the next

punctured card is by a quarter revolution of the cylinder brought
into contact with the cross-wires, and so the work goes on, succes

sive Jacquard cards being presented, new combinations of shed

effected, and the weft shot till the pattern is completed. Hooks to

any desired number may be arranged in a Jacquard apparatus, and
when a separate hook is applied to each individual leash the most

complete control and variety of shed may be secured. But in

practice this is not necessary. Each repeat of a pattern across a

web may be corded up to one series of hooks, and in many ways it

is practicable to limit the number of hooks required in weaving
and thus to simplify the apparatus itself, and the system of punc
tured cards by which its operation is governed. If the Jacquard
apparatus, for example, is controlling only a few leaves of heddles,
then only a corresponding number of hooks are called into use.

Usually the machines are provided with 300, 400, 600, 900, and
sometimes more hooks, and when intricate and extensive patterns
are being woven two or more machines may be simultaneously
brought to bear on the same loom.

The Power-Loom. The first loom in which all the

motions in weaving were connected and controlled by one

motive power was the ribbon loom, known also as the

Dutch or Dutch engine loom. A machine in which four

to six pieces could be woven simultaneously is recorded

to have been in existence in Dantzic in the last quarter
of the sixteenth century (see RIBBONS, vol. xx. p. 531).
In 1745 John Kay, inventor of the fly shuttle, and Joseph
Stell patented improvements on the Dutch engine loom,
which they said

&quot;

may go or be worked by hands, water,
or any other force.&quot; The ribbon loom may be regarded
as a series of distinct looms mounted, within one frame,
each having its own warp and cloth beams, heddles, and

shuttle, but all worked by one set of treadles and with a

single batten. The shuttles are thrown across the narrow

web by a rack-and-piniori arrangement ; they are simultane

ously shot, and each occupies the place of its next neigh
bour to the right or left alternately. The Jacquard appar
atus and the drop-box arrangement for changing shuttles

with change of weft are applied to the ribbon loom.

The application of power to the weaving of ordinary
webs has developed along a different line, and the common

power-loom has nothing to do with the ribbon loom. So

early as 1678 there was figured and described in the

French Journal des Sfavans a machine
&quot;

for making linen

cloth without the aid of a workman,&quot; the invention of

De Gennes, a French naval officer. The loom made
in 1745 by Vaucanson, which also foreshadowed the

Jacquard apparatus, embodied many improvements on the

XXIV. --
59
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conception of De Gennes, and presented some of the im

portant features of the modern power-loom. The practical

realization of automatic weaving was, however, deferred for

forty years, and the world owes it to a clergyman of the

Church of England, the Rev. Dr Edmund Cartwright.
His own graphic account of the history of his invention

has already been given under COTTON (see vol. vi. p. 500).
Dr Cartwright s original loom was but an imperfect

machine, although his patent was minute and detailed.

Both he and others devoted much labour to its improve

ment; and in bringing the invention to a successful issue

he spent from 30,000 to 40,000, while in return he re

ceived only a gift of 10,000 in 1809 from the Government.

The power-loom fought its way to supremacy but slowly, for

an imperfect power-loom is no better than a hand-loom
;

and it was only after the minor adaptations and adjustments
which frequently make the difference between success and
failure were brought into operation that the real advan

tages of power-loom weaving became obvious. Even yet
for many purposes the power-loom has not succeeded in

supplanting hand-loom weaving.

The power-loom (fig. 8) differs much in appearance from the

hand-loom, and is altogether more compact, from the fact that the

lay, which is suspended from above in the latter, is in the power-
loom centred below. The three principal motions, shedding, pick

ing, and beating up, are of course the same in both. Motion is

communicated to the working parts of the power-loom by the main

FIG. 8. Power-Loom.

or crank shaft, so called because it is provided with the two cranks
which give oscillating motion to the lay. By toothed wheels the
crank shaft controls the motion of the tappet shaft which carries on
it the cams or tappets (1) for the picking motion called the picking
tappets, and (2) for the treadles called the shedding tappets. The

picking tappets have always a direct relation to the motion of the

crank shaft, because for every beat of the lay there must be a

corresponding pick. As there are two picking tappets the shaft is

therefore geared to make half a revolution for each revolution of

the crank shaft. The relation of the shedding tappets is not so

regular, their rotation being dependent on the number of heddles
or sheds of warp they control, and it is only in plain weaving that

they correspond in motion with the picking tappets.
For the successful working of a power-loom several adjustments

are necessary which are not required in the case of the hand-loom.
The hand-loom weaver winds up his web on the cloth beam from
time to time as the work progresses, and he moves forward the

temples by which the woven fabric is kept extended to its proper
breadth. In the power-loom these must be accomplished automati

cally, and the motions must be self-adjusting with the progress of

weaving. More important still, a self-acting appliance must be

provided to stop the motion of the loom in case of the weft thread

becoming exhausted or being broken. This is secured by a delicate

and ingenious contrivance called the &quot;

fork-and-grid stop motion,&quot;

which depends for its action on the lightly balanced prongs of a

fork. These prongs come in contact with the weft thread between
the selvedge of the web and the shuttle box each time the shuttle is

shot to the side at which the apparatus is fixed. If the prongs

meet no thread they are not thrown up, and being unmoved a con
nexion is formed to the moving lay, and by a system of levers the

loom is immediately thrown out of gear and stopped. Equally
essential is it to provide means to stop the loom should the shuttle

stick in the warp or otherwise fail to be carried from side to side

of the lay. It is clear that, should the lay beat up with the shuttle

sticking in the weft, there would ensue complete wreck of the warp.
There are two ways of dealing with such a contingency. The first,

invented in 1796 by Miller of Glasgow, is the &quot;stop-rod motion,&quot;

the action of which depends on the shuttle raising, as it enters the

shuttle-box, a catch which if left down would strike against a frog
or stop, and so throw the loom out of gear. The second device is

the loose reed, in which there is an appliance for liberating the

lower part of the reed when any obstruction is met in the warp, and

thereby preventing a blow being given by the beating-up motion.

Double Cloth. For many purposes the weaving of double cloth

is important. It permits of the formation of a ground of inferior

material with a surface of finer texture
;
and it affords great scope

for the formation of coloured patterns, allowing of the production
of double-faced textures, which may or may not correspond in

pattern according to pleasure. It moreover increases the thickness

and weight of woven fabrics, and it is the basis of tubular weaving,
such as is practised for making hose, tubes, seamless sacking, &c.

There are three classes of double textures. The first consists of

double warp surfaces with the weft in the centre
;
in the second

it is the reverse a warp centre and two weft faces
;
and in both

these classes the two sides may be of different colours if two colours

of warp and weft respectively are employed. In the third case the

cloth may consist of distinct warps and wefts throughout, and

practically be two separate cloths. These, if bound at the selvedges,
wTould become woven tubes, and if at regular intervals over the

surface a thread of warp or weft passes from the one into the other

they are united as one texture. The intersection of double warps
and wefts gives the opportunity of producing great diversity of

colour and pattern in any fabric without waste of material, and the

manner in which patterns may pass from side to side is illustrated

in the sectional diagram, fig. 9. The diagram, fig. 10, illustrates

FIG. 9. Section of Double Cloth.

the method of producing a plain double cloth with the use of four

heddles. Heddles 1 and 2 shed the upper cloth, 3 and 4 the

lower. \Vhen a pick is l
througll the lower web Addles

being put in through the
1 2 are raiged and heddle 4 js

upper warp heddle 1 is H
depressed .

up and all the others Gauze Weaving. Hitherto we
are down ; and when
the shuttle is passed 1/23 4

have dealt only with II 1 1 1 1 FIG. 10.

methods of weaving in Method of Weaving Double

which the warp threads

run parallel with each

other and are intersected

at right angles by the weft. In gauze weaving, by which effects

intermediate between lace and plain cloth are produced, the warp
threads are made to intertwist more or less among themselves,

thereby favouring the production of light open textures, in which

many ornamental lace-like combinations can be effected. Plain

gauze is a thin open texture, in which two contiguous threads of

warp make each a half twist around the other at every pick, the

cloth having in section the appearance shown in fig. 11. A leno con

sists of a kind of

muslin in which
the crossing or

whip warp inter

twists with its neighbour only at every fourth pick.
_

In fancy

gauzes the crossing or whip warp may cross and entwine several

ordinary warp threads at once, and in numerous other ways the

simple principle of intertwisting may be used for ornamental effect.

The mutual entwining of warp threads is accomplished by an extra

heddle called a
&quot;doup,&quot; placed in front of the common heddles.

The doup consists of a half heddle threaded through the eye of a

plain heddle, of which it forms a part. The cross or whip warps
are drafted first through one of the ordinary heddles and then

passed under the thread or threads they are intended to entwine,

and drafted through the doup heddle, as seen in the diagram,

fig. 12, which shows the drafting of a plain gauze. The whole

f the warp yarns which are to be entwined must with the whip

FIG. 11. Section of ordinary Gauze.

of
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warp be passed through a single split of the reed, except when the

doups are placed in front of the reed, which is done in the case of

complicated gauze weaving.
Piled fabrics are textures woven with a looped or otherwise

raised surface. Looped pile is any fabric in which the woven

loops remain uncut, as in Brussels and tapestry carpets and terry

velvets. When these loops
are cut in the finished texture

then the material is a cut

pile, such as ordinary velvet,

fustian, imitation sealskin,

and other imitation furs. For D

land 2

ordinary loop and cut pile

fabrics two warps are re

quired, the regular beam warp
and the &quot;pole

&quot;

or pile warp.
TLn latfpr lipincr rftisfld into FlG - 12-~Drafting of Gauze AVeb. li
ino latter, being laiseu

ordinary hcddles; D, dour, heddle.

loops, is worked up more

rapidly than the ordinary warp, and it has consequently to be

of greater length and wound on a separate beam. The ground
or foundation may be either a plain or a twilled texture, and

after every third pick of weft a wire is introduced into the shed

and beaten up and woven into the cloth. In this way, by the

stretching of the pile warp over the wire, a row of loops is formed

across the web, the size of the loops being regulated by the size of

the wire. If a looped pile is being woven then it only remains to

pull out the wires from behind and again weave them in in front

as the work proceeds. But if cut pile is being made, then either the

loops must be cut along the top before the wire is withdrawn, or the

wire may at one end be provided with a knife edge which itself

cuts the loops as it is being pulled out. For velvets, &c.
,
the wires

are provided with a groove on their upper face, and along this

groove a cutting knife called a trivet is run to cut the loops. In

fig. 13 the structure of a looped and cut velvet is illustrated. Fustian

is a cut pile fabric in

which the weft mate

rial, floated over the

surface, forms the

substance of the pile.

FIG. 13. Section of Looped Pile Fabric.

It is not woven over wires, and the pile

is cut by hand after the web leaves the loom. A third method
of weaving pile fabrics consists of making a double web, the pile

warp passing from the

one to the other and

binding them together,
as shown in fig. 14.

When the connecting
threads are cut they
form a pile surface for

each separate cloth. The

great difficulty which has FIG. 14. Section of Double-Web Plush,

been encountered in per

fecting this method of pile weaving has been to keep the connecting

pile equal in length throughout, and to cut it so as to produce
uniform level surfaces. The success which has been attained in

plush weaving with double cloth is largely due to the patient
and well-directed efforts of Mr S. C. Lister, of Manningham
Mills, Bradford.

There are many subsidiary but highly important and most ingenious features
of the art of weaving, specially in connexion with the production of ornamental

surfaces, for notice of which it has been impossible to find room in the preceding
summary. The extent and complexity of the whole subject renders the present
ation of a satisfactory outline of the art a matter of unusual difficulty; but those
who wish to pursue the subject in detail, in addition to copious information to be

gleaned from technical journals, may consult Barlow s History and Principles
of Weaving (London, 1R78), Ashenhurst s Weaving and Designing of Textile Fabrics

(Bradford, 1879), and Brown s Practical Treatise on the Art of Weaving (4th ed.,

Dundee, 1883). To the two works first named we have to acknowledge our
indebtedness for the suggestions of several diagrams. (J. PA.)

WEBEK, CARL MARIA FRIEDKICH ERNST VON (1786-
182G), musical composer and creator of &quot;romantic

opera,&quot;

was born at Eutin, near Liibeck, December 18, 1786, of a

family that had long been devoted to art. His father, Baron
Franz Anton von Weber, a military officer in the service of

the palgrave Karl Theodor, was an excellent violinist, and
his mother once sang on the stage. His cousins, Josepha,

Aloysia, Constanze, and Sophie, daughters of Franz Anton s

brother Fridolin, attained a high reputation as vocalists.

Mozart, after having been cruelly deceived by Aloysia,
made Constanze his wife, and thus became Franz Anton s

nephew by marriage. Fridolin played the violin nearly
as well as his brother

;
and the whole family displayed

exceptional talent for music.

Franz Anton von Weber was a man of thriftless habits

and culpable eccentricity. Having been wounded at Eos-

bach, he quitted the army, and in 1758 he was appointed
financial councillor to Clement August, elector of Cologne,
who for nine years overlooked his incorrigible neglect of

duty. But the elector s successor dismissed him in 1768;
and for many years after this he lived in idleness at

Hildesheim, squandering the property of his wife, Anna
de Fumetti, and doing nothing for the support of his

children until 1778, when he was appointed director of

the opera at Liibeck. In 1779 the prince bishop of Eutin

made him his kapellmeister, and not long afterwards his

wife died of a broken heart. Five years later he went to

Vienna, placed two of his sons under Michael Haydn, and
in 1785 married the young Viennese singer Genovefa von

Brenner, who in the following year gave birth, at Eutin, to

the subject of the present article a delicate child, afflicted

with congenital disease of the hip-joint.

On his return from Vienna, Franz Anton, finding that

a new kapellmeister had been chosen in his place, ac

cepted the humbler position of
&quot; Stadt Musikant.&quot; This,

however, he soon relinquished; and for some years he

wandered from town to town, giving dramatic perform

ances, in conjunction with the children of his first wife,

wherever he could collect an audience. The effect of this

restless life upon the little Carl Maria s health and educa

tion was deplorable ; but, as he accompanied his father

everywhere, he became familiarized with the stage from

his earliest infancy, and thus gained an amount of dramatic

experience that indisputably laid the foundation of his

future greatness. Franz Anton hoped to see him develop
into an infant prodigy, like his cousin Mozart, whose

marvellous career was then rapidly approaching its close.

In furtherance of this scheme, the child was taught to sing
and place his fingers upon the pianoforte almost as soon

as he could speak, though he was unable to walk until he

was four years old. Happily his power of observation and

aptitude for general learning were so precocious that he

seems, in spite of all these disadvantages, to have in

stinctively educated himself as became a gentleman. His

first music-master was Keuschler, who gave him instruction

at Weimar in 1796. In 1798 Michael Haydn taught him

gratuitously at Salzburg. In the March of that year his

mother died, like her predecessor, of chagrin. In April the

family visited Vienna, removing in the autumn to Munich.

Here the child s first composition a set of &quot; Six Fughettas
&quot;

was published, with a pompous dedication to his half-

brother Edmund; and here also he took lessons in singing
from Valesi, and in composition from Kalcher, under whom
he made rapid progress. Soon after this he began to play

successfully in public, and his father compelled him to write

incessantly. Among the compositions of this period were

a mass and an opera Die Mac/it der Liebe und des Weins

now destroyed. A set of &quot;Variations for the Pianoforte,&quot;

composed a little later, and dedicated to Kalcher, was

lithographed by Carl Maria himself, under the guidance of

Senefelder, the inventor of the process, in which both the

father and the child took great interest.

In 1800 the family removed to Freiberg, where the

Ritter von Steinsberg gave Carl Maria the libretto of an

opera called Das Waldmadchen, which the boy, though not

yet fourteen years old, at once set to music, and produced
in November at the Freiberg theatre. The performance
was by no means successful, and the composer himself was
accustomed to speak of the work as

&quot; a very immature

production&quot;; yet it was afterwards reproduced at Chemnitz,
and even at Vienna.

Carl Maria returned with his father to Saizburg in 1801,

resuming his studies under Michael Haydn, and forming a

close friendship with the Chevalier Neukomm. Here also

he composed his second opera, Peter Schmoll und seine

Nachbarn, which was unsuccessfully produced at Nurem-
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berg in 1803. In that year he again visited Vienna,

where, though the veterans Haydn and Albrechtsberger
were both receiving pupils, his father preferred placing
him under the Abb6 Vogler, a man of kind and sympathetic

nature, but quite unfit to train so great a genius. Through
Vogler s instrumentality Carl Maria was appointed con

ductor of the opera at Breslau, before he had completed
his eighteenth year. In this capacity he greatly enlarged
his experience of the stage ;

but he lived a sadly irregular

life, contracted debts which his slender salary was insuffi

cient to defray, and lost his beautiful voice through
accidentally drinking a poisonous liquid used in litho

graphy, a mishap that nearly cost him his life. These

hindrances, however, did not prevent him from beginning
a new opera called Riibezahl, the libretto of which was
based upon a well-known legend of the Eiesengebirge.
The plot of the piece was &quot;romantic&quot; to the last degree,
and Weber worked at it enthusiastically, but it was never

completed, and little of it has been preserved beyond a

quintett and the masterly overture, which, re-written in

1811 under the title of Der Beherrscher der Geister, now
ranks among its author s finest instrumental compositions.

Quitting Breslau in 1806, Weber removed in the fol

lowing year to Stuttgart, where he had been offered the

post of private secretary to Duke Ludwig, brother of

Frederick, king of Wiirtemberg. The appointment was a

disastrous one. The stipend attached to it was insufficient

to meet the twofold demands of the young man s new
social position and the thriftlessness of his father, who
was entirely dependent upon him for support. Court life

at Stuttgart was uncongenial to him, though he yielded to

its temptations. The king hated him. He fell hopelessly
into debt, and, worse than all, became involved in a fatal

intimacy with Margarethe Lang, a singer at the opera.

Notwithstanding these distractions he worked hard, and
in 1809 re-modelled Das Waldmcidchen, under the title of

Sylvana,
1 and prepared to produce it at the court theatre.

But a dreadful calamity prevented its performance. Franz
Anton had misappropriated a large sum of money placed
in the young secretary s hands for the purpose of clearing
a mortgage upon one of the duke s estates. 2 Both father

and son were charged with embezzlement, and, on February
9, 1810, they were arrested at the theatre, during a

rehearsal of Sylvana, and thrown by the king s order into

prison. No one doubted Weber s innocence, but after a

summary trial he and his father were ordered to quit the

country, and on February 27 they began a new life at

Mannheim.

Having provided a comfortable home for his father, and

begun the composition of a new comic opera, in one act,

called Abu Hassan, Weber removed to Darmstadt in order

to be near his old master the Abbe Vogler, and his fellow-

pupils Meyerbeer and Gansbacher, with whom he lived on
terms of the closest intimacy. On September 16, 1810,
he reproduced Sylvana under its new title at Frankfort,
but with very doubtful success. Abu Hassan was com

pleted at Darmstadt in January 1811, after many inter

ruptions, one of which exercised a memorable influence

upon his later career. While reading with his friend,
Alexander von Dusch, George Apel s then recently pub
lished Ges2)ensterbuch, he was so much struck with the story
of Der Freischiitz that he at once began to meditate upon
its transformation into an opera, and the two friends

actually set to work upon it then and there. But it was
not until many years afterwards that the idea was carried

out in a practical form.

1 As the MS. of Das Waldmwlchen has been lost, it is impossible
now to determine its exact relation to the later work.

2
Spitta gives a different account of the occurrence, and attributes

the robbery to a servant.

Weber started in February 1811 on an extended artistic

tour, during the course of which he made many influential

friends, and on June 4 brought out Abu Hassan with

marked success at Munich. His father died at Mannheim
in 1812, and after this he had no settled home, until in

1813 his wanderings were brought to an end by the

unexpected offer of an appointment as kapellmeister at

Prague, coupled with the duty of entirely remodelling the

performances at the opera-house. The terms were so

liberal that he accepted at once, engaged a new company
of performers, and governed them with uninterrupted
success until the autumn of 1816. During this period he

composed no new operas, but he had already written much
of his best pianoforte music, and played it with never-

failing success, while the disturbed state of Europe inspired
him with some of the finest patriotic melodies in exist

ence. First among these stand ten songs from Korner s

Leyer und Sclnverdt, including &quot;Vater, ich rufe
dich,&quot;

and
&quot;Liitzow s wilde Jagd&quot;; and in no respect inferior to these

are the splendid choruses in his cantata Kampf und Sieg,
which was first performed at Prague, December 22, 1815.

Weber resigned his office at Prague, September 30, 1816,
and on December 21 Frederick Augustus, king of Saxony,

appointed him kapellmeister at the German opera at

Dresden. The Italian operas performed at the court

theatre were superintended by Morlacchi, whose jealous
and intriguing disposition produced- an endless amount of

trouble and annoyance. The king, however, placed the

two kapellmeisters on an exact equality both of title and

salary, and Weber found ample opportunity for the

exercise of his remarkable power of organization and
control. And now he once more gave his attention to the

story of Der Freischiitz, which, with the assistance of

Friedrich Kind, he developed into an admirable libretto,

under the title of Des Jayers Braut.

The legend of
&quot; The Seventh Bullet,&quot; though well known

in the 17th century, and probably much earlier, seems to

have been first given to the world in a connected form in

a work entitled Unterredunf/en rom Reiche der Geister, the

second edition of which was printed at Leipsic in 1731.

In this version of the story the scene is laid in Bohemia,
and the action referred to the year 1710. Apel reproduced
the legend, under the title of

&quot; Der Freischiitz,&quot; in the first

volume of his Gespensterbuck, in 1810. Since then the

story has been repeated in many varying forms, but it was

Apel s version that first attracted Weber s attention, and it

was from this that he and Kind together made their first

sketch of the libretto, on February 21, 1817, though they
found it necessary to increase the interest of the drama by
the introduction of some accessory characters, and to

substitute a happy ending for the fatal catastrophe of the

original story. No subject could have been better fitted

than this to serve as a vehicle for the new art-form which,
under Weber s skilful management, developed into what is

now universally recognized as the prototype of the true
&quot; romantic

opera.&quot;
He had dealt with the supernatural in

Riibezahl, and in Sylvana with the pomp and circumstance

of chivalry, but in neither case with the unquestioning
faith which alone can invest the treatment of such subjects
with befitting dignity. The shadowy impersonations in

Riibezahl are scarcely less human than the heroine who
invokes them

;
and the music of Sylvana might easily have

been adapted to a story of the 19th century. But in the

master s later operas all this is changed. We cannot

choose but shudder at the fiend in Der Freischiitz, for the

infernal apparition comes straight to us from the nether

world. Every note in Euryanthe breathes the spirit of

mediaeval romance
;
and the fairies in Oberon have a real

existence, quite distinct from the tinsel of the stage. And
this it is, this uncompromising reality, even in face of the
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unreal, that forms the strongest characteristic of the pure
&quot; romantic school,&quot; as Weber understood and created it.

It is true to nature even when dealing with the super

natural, for it treats its wildest subjects in earnest, and

without a doubt as to the reality of the scenes it ventures

to depict, or the truthfulness of their dramatic interpre
tation.

Weber and Kind sketched the scenario of the new opera
in February 1817. On March 1 the poet placed the com

plete libretto in the hands of the composer, who wrote the

first note of the music on July 2 beginning with the

duet which opens the second act. But so numerous were

the interruptions caused by Morlacchi s intrigues, the insol

ence of unfriendly courtiers, and the attacks of jealous
critics that nearly three years elapsed before the piece was

completed. In the meantime the performances at the

opera-house were no less successfully remodelled at

Dresden than they had already been at Prague, though
the work of reformation was far more difficult

;
for the

new kapellmeister was surrounded by enemies who openly

subjected him to every possible annoyance, and even the

king himself was at one time strongly prejudiced against
him. Happily, he no longer stood alone in the world.

Having, after much difficulty, broken off his miserable

intimacy with Margarethe Lang, he married the well-known

vocalist, Carolina Brandt, a noble-minded woman and
consummate artiste, whose advice, even on subjects con

nected with the new opera, was extremely valuable. The

great work was completed May 13, 1820, on which day
Weber wrote the last note of the overture, a portion of

the design which, for obvious reasons, it was his custom

to postpone until the rest of the music was finished.

There is abundant evidence to prove that he was well

satisfied with the result of his labours
;
but he gave him

self no rest. He had engaged to compose the music to

Wolff s Gipsy drama, Preciosa. Two months later this

also was finished, and both pieces ready for the stage.

In consequence of the unsatisfactory state of affairs at

Dresden, it had been arranged that both Preciosa and Der
Freischiitz no longer known by its original title, Des

Jayers Brant should be produced at Berlin. In February
1821 Sir Julius Benedict was accepted by Weber as a

pupil ;
and to his pen we owe a delightful account of

the rehearsals and first performance of his master s chef
dueuvre. Preciosa was produced with great success at the

old Berlin opera-house on June 14, 1821. On June 18,

the anniversary of the battle of Waterloo, the opening of

the new &quot;

Schauspielhaus
&quot; was celebrated by the produc

tion of Der Freischiitz. Much anxiety was caused by
unforeseen difficulties at the rehearsals; yet, so calm was
Weber s mind that he devoted his leisure time to the

composition of his Conccrtstilclc in F minor one of his

finest pianoforte pieces. Until the last moment his friends

were anxious; the author was not
;
and the result justified

his confidence in his own powers. The success of the

piece was triumphant. The work was received with equal
enthusiasm at Vienna on October 3, and at Dresden on

January 2G, 1822. Yet Weber s position as kapellmeister
was not much improved by his success, though, in order

to remain faithful to his engagements, he had refused

tempting offers at Berlin and Cassel, and, at the last-

named place, had installed Ludwig Spohr in a position
much more advantageous than his own.

For his next opera Weber accepted a libretto based, by
Frau Wilhelmine von Chexy, on the story of Euryanlhe,
as originally told in the 13th century, in Gilbert de

Montreuil s Roman de la Violette, and repeated with alter

ations in the Decamerone, in Shakespeare s Cymbeline,
and in several later forms. In place of the ghostly horrors

of Dcr Freischiitz, the romantic element was here supplied

by the chivalric pomp of the Middle Ages. The libretto,

though soundly abused by shallow critics, is really an

exceptionally good one in one respect superior to that

of Der Freischiitz, inasmuch as it substitutes elaborate

recitative for the spoken dialogue peculiar to the German
&quot;

Schauspiel
&quot; and French &quot;

opera comique.&quot; It is, in

fact, a &quot;

grand opera&quot; in every sense of the words, the

prototype of the &quot; musical drama &quot;

perfected fifty years
later by Wagner. The overture as usual, written last

presents a feature that has never been imitated. During
its performance the curtain temporarily rises, to exhibit,
in a tableau vivant, the scene in the sepulchral vault upon
which the whole story turns. This episode is now rarely

presented ;
but Weber himself well knew how much the

interest of the piece depended on it. The work was pro
duced at the Kiirntnerthor theatre in Vienna, October

25, 1823, and received with enthusiasm. Being of a less

popular character than Der Freischiitz, it is not so fre

quently performed ;
but it still retains its place upon

the stage, and ranks among the finest
&quot; romantic operas

&quot;

that have ever been written.

Weber s third and last dramatic masterpiece was an

English opera, written for Covent Garden theatre, upon
a libretto adapted by Blanche from Wieland s Oberon.

Destined for the English stage sixty years ago, this was

necessarily disfigured by the spoken dialogue abandoned
in Euryanihe ;

but in musical beauty it is quite equal to

it, while its fairies and mermaids are as vividly real as the

spectres in Der Freischiitz. Though already far gone in

consumption, Weber began to compose the music on

January 23, 1825. Charles Kemble had offered him
1000 for the work, and he could not afford to rest. He

finished the overture in London, at the house of Sir George
Smart, soon after his arrival, in March 182G

;
and on

April 12 the work was produced with triumphant success.

But it cost the composer his life. Wearied out with

rehearsals and performances of the opera, and concerts at

which he was received with rapturous applause, he grew
daily perceptibly weaker

; and, notwithstanding the care

of his kind host, Sir George Smart, and his family, he was
found dead in his bed on the morning of June 5, 1826.

For eighteen years his remains rested in a temporary grave
in Moorfields chapel; but in 1844 they were removed
and placed in the family vault at Dresden.

Besides his three great dramatic masterpieces and the other

works already mentioned, Weber wrote two masses, two sym
phonies, eight cantatas, and a vast amount of songs, orchestral and

pianoforte pieces, and music of other kinds, amounting altogether
to more than 250 compositions. (W. S. R.)

WEBER S LAW is the principal generalization of that

branch of scientific investigation which has come to be

known as &quot;

psycho-physics.
&quot;

According to Feclmer, who has

done most to prosecute these inquiries and to consolidate

them under a separate name,
&quot;

psycho-physics is an exact

doctrine of the relation of function or dependence between

body and soul.&quot; In other words, it is throughout an

attempt to submit to definite measurement the relation of

physical stimuli to the resulting psychical or mental facts,

and forms an important department of experimental

psychology. It deals with the quantitative aspects of

mental facts their intensity or quantity proper and their

duration. Physical science enables us, at least in the

case of some of the senses, to measure with accuracy the

objective amount of the stimulus, and introspection enables

us to state the nature of the subjective result. Thus we

are able to say whether a stimulus produces any psychical

result, and can fix in that/way the minimum sensibile or
&quot; threshold of consciousness

&quot;

for each of the senses. In

like manner (though with less accuracy, owing to the dis

turbing nature of the conditions) we can fix the sensational
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maximum, or upper limit of sensibility, in the different

senses, that is to say, the point beyond which no increase

of stimulus produces any appreciable increase of sensation.

We thus determine, as Wundt puts it, the limit-values

between which changes of intensity in the stimulus are

accompanied by changes in sensation. But the central

inquiry of psycho-physics remains behind. Between the

quantitative minimum and the quantitative maximum
thus fixed can we discover any definite relation between

changes in the objective intensity of the stimuli and

changes in the intensity of the sensations as estimated by
consciousness 1 The answer of psycho-physics to this in

quiry is given in the generalization variously known as

&quot;Weber s law,&quot;

&quot; Fechner s
law,&quot;

or the &quot;psycho-physical

law,&quot;
which professes to formulate with exactitude the rela

tions which exist between change of stimulus and change
of sensation.

As we have no means of subjectively measuring the

absolute intensity of our sensations, it is necessary to de

pend upon the mental estimate or comparison of two or

more sensations. Comparison enables us to say whether

they are equal in intensity, or if unequal which is the

greater and which is the less. But as they approach
equality in this respect it becomes more and more difficult

to detect the difference. By a series of experiments,

therefore, it will be possible, in the case of any particular

individual, to determine the least observable difference in

intensity between two sensations of any particular sense.

This least observable difference is called by Fechner the

&quot;Unterschiedsschwelle,&quot; or
&quot;

difference-threshold,&quot; that is

to say, the limit of the discriminative sensibility of the sense

in question. That such a &quot;

threshold,&quot; or least observable

difference, exists is plain from very simple examples.
Very small increases may be made in the objective amount
of light, sound, or pressure that is, in the physical stimuli

applied to these senses without the subject on whom the

experiment is made detecting any change. It is further

evident that, by means of this
&quot;

Unterschiedsschwelle,&quot; it

is possible to compare the discriminative sensibility of

different individuals, or of different senses, or (as in the

case of the skin) of different parts of the same sense organ :

the smaller the difference observable the finer the dis

criminative sensibility. Thus the discrimination of the

muscular sense is much more delicate than that of the

sense of touch or pressure, and the discriminative sensibility
of the skin and the retina varies very much according to

the parts of the surface affected. Various methods have
been adopted with a view to determine these minima of

discriminative sensibility with an approach to scientific

precision. The first is that employed by Weber himself,
and has been named the method of just observable differ

ences. It consists either in gradually adding to a given
stimulus small amounts which at first cause no perceptible
difference in sensation but at a certain point do cause a

difference to emerge in consciousness, or, vice versa, in

gradually decreasing the amount of additional stimulus,
till the difference originally perceived becomes imper
ceptible. By taking the average of a number of such results,
the minimum may be determined with tolerable accuracy.
The second method is called by Fechner the method of

correct and incorrect instances. When two stimuli are

very nearly equal the subject will often fail to recognize
which is the greater, saying sometimes that A is greater,
sometimes that B is greater. When in a large number
of trials the right and wrong guesses exactly balance one
another we may conclude that the difference between the
two stimuli is not appreciable by the sense. On the other

hand, as soon as the number of correct guesses definitely
exceeds half of the total number of cases, it may be in

ferred that there is a certain subjective appreciation of

difference. This method was first employed by Vierordt.

The third method, that of average errors, is very similar

to the one just explained. Here a certain weight (to take

a concrete example) is laid upon the hand of the person
experimented upon, and he is asked, by the aid of subjec
tive impression alone, to fix upon a second weight exactly

equal to the first. It is found that the second weight
sometimes slightly exceeds the first, sometimes slightly
falls below it. Whether above or below is of no con

sequence to the method, which depends solely on the

amount of the error. After a number of experiments, the

different errors are added together, and the result being
divided by the number of experiments gives us the average
error which the subject may be calculated upon to make.
This marks the amount of stimulus which is just below
the difference-threshold for him. This method was first

employed by Fechner and Volkmann. The different

methods were first named, and the theory of their applica
tion developed by Fechner, in his Elemente der

Psycfis&amp;gt;-

physik (1860).
These methods have been chiefly applied to determine the

relation of the difference-threshold to the absolute magni
tude of the stimuli employed. For a very little reflexion

tells us that the smallest perceivable difference is not an
amount whose absolute intensity is constant even within

the same sense. It varies with the intensity of the stimuli

employed. We are unable, for example, to recognize

slight differences in weight when the weights compared
are heavy, though we should be perfectly able to make
the distinction if the weights compared were both light.

Ordinary observation would lead us, therefore, to the conclu

sion that the greater the intensity of the original stimulus

at work the greater must be the increase of stimulus in

order that there may be a perceptible difference in the

resulting sensation. E. H. Weber (1795-1878) was the

first (after a prolonged series of experiments on the sensa

tions of sight, hearing, and touch) to clothe this generality
with scientific precision by formulating the law which has

since gone by his name. The purport of the law is that,
in order that the sensational difference may remain un

changed, the increase of stimulus must maintain the same

proportion to the intensity of the preceding stimulus.

The smallest perceptible difference is therefore not absol

utely the same, but it remains relatively the same, that is,

it remains the same fraction of the preceding stimulus.

For example, if we can distinguish 16 oz. and 17 oz., we
shall be able to distinguish 32 oz. and 34 oz. but not 32

oz. and 33 oz., the addition being in each case TV of the

preceding stimulus. This fraction (supposing it to be the

difference-threshold of the muscular sense) remains a con

stant, however light or however heavy the weights com

pared. The law may be formulated thus : The difference

between any two stimuli is experienced as of equal magni
tude, in case the mathematical relation of these stimuli

remains unaltered. Or, otherwise expressed, In order that

the intensity of a sensation may increase in arithmetical

progression, the stimulus must increase in geometrical pro
gression. It is also expressed by Fechner in the form
The sensation increases as the logarithm of the stimulus.

The law has been variously interpreted. Fechner him
self designated it the psycho-physical law, and treated it

as the fundamental formula of the relation between body
and mind, thus assigning to it an ontological dignity and

significance. But in this
&quot;

psycho-physical
&quot;

interpreta
tion of his results he has not had a numerous following.
Wundt interprets the law in a purely &quot;psychological&quot;

sense, making it a special instance of the general law of

relativity which governs our mental states. Introspection
can give us no information as to the absolute intensity of

the stimulus
;

for a stimulus is known in consciousness
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only through its sensational resultant. Hence, he argues,

we can only compare one psychical state with another,

and our standard of measurement is therefore necessarily

a relative one
;

it depends directly upon the preceding
state with which we compare the present. Others have

attempted to give the law a purely physical or &quot;

physio

logical&quot; explanation. Instead of holding with Fechner that

the law expresses a recondite relation between the material

and the spiritual world, they prefer to regard the quanti
tative relation between the last physical antecedent in the

brain and the resultant mental change as prima facie one

of simple proportion, and to treat Weber s law as holding
between the initial physical stimulus and the final action

of the nerve-centres. According to this interpretation, the

law would be altogether due to the nature of nervous

action. As a nerve, says Sully, after a temporary degree
of stimulation temporarily loses its sensibility, so the

greater the previous stimulation of a nerve the greater is

the additional stimulus required to produce an appreciable
amount of sensation.

AVeber s law, it must be added, holds only within certain

limits. In the &quot; chemical
&quot;

senses of taste and smell

experiments are almost impossible. It is not practicable
to limit the amount of the stimulus with the necessary

exactitude, and the results are further vitiated by the long
continuance of the physiological effects. The same con

siderations apply with still more force to the organic

sensations, and the results in the case of temperature
sensations are completely uncertain. The law is approxi

mately true in the case of sight, hearing, pressure, and the

muscular sense, most exactly in the case of sound. As
this is the sense which affords the greatest facilities for

measuring the precise amount of the stimulus, it may per

haps be inferred that, if we could attain the same exacti

tude in the other senses, with the elimination of the

numerous disturbing extraneous influences at work, the

law would vindicate itself with the same exactitude and

certainty. It is further to be noted, however, that even

in those senses in which it has been approximately verified,

the law holds with stringency only within certain limits.

The results are most exact in the middle regions of the

sensory scale
;
on the contrary, when we approach the

upper or lower limit of sensibility, they become quite un
certain.

Literature. &quot;Weber s investigations were given to the public in

his articles in Wagner s Handwdrterbucli derPhysiologic. Feohner s

Elements der Psycho-physik, referred to above, was published in

1860, and contains an elaborate exposition of the whole subject.
He replied to his critics in two later works, In Sachen der Psycho-

j/hysik (1877) and Revision der Hauptpunkte der Psycho-2)hysik

(1882). Delboeufs Etude psychophysique (1873), and G. E. Miiller s

Zur Grundlcgung der Psycho-physik, are also important documents
;

and the subject is fully treated in Wundt s Physiologische Psycho
logic and in Ladd s Physiological Psychology, which is based upon
Wundt. Two English monographs may be referred to as containing
important criticisms of the law, the paper of Messrs Dewar and
M Kendrick in the Transactions of the Royal Society of Edinburgh
for 1873, and Mr James Ward s &quot;Attempt to Interpret Fechner s

Law,&quot; in Mind, i. 452 sq. (A. SE.)

WEBSTER, DANIEL (1782-1852), American states

man, was born at Salisbury, New Hampshire, January
18, 1782. His family can be traced back without difficulty
to Thomas Webster, of Scottish ancestry, who settled in

New Hampshire in 1G36, but no further. Ebenezer

Webster, the father of Daniel, rose to the rank of captain
in the &quot; French and Indian War.&quot; From him his sons

Ezekiel and Daniel inherited great physical force
;
their

mother, Abigail Eastman, gave them their intellectual

powers. Daniel always insisted on considering his elder

brother, who became a leading lawyer in his native State,
as really his superior in intellect, and the correspondence
between them was close and confidential until Ezekiel s

death in 1829. Living on the frontier, Daniel was com

pelled to depend for early education on his mother and on

the scanty schooling customary in winter
;
and for much of

this he was indebted to the fact that he was physically the

weakest of his family. It is a little odd, however, that he

failed utterly in that with which his final reputation was so

closely connected. In his own words : &quot;There was one

thing I could not do: I could not make a declamation;
I could not speak before the school.&quot; When he was fifteen

years old a family council decided to send him to college,
a step involving severe abstinence and additional struggle
on the part of his immediate relatives. After an imperfect

preparation, he graduated at Dartmouth College in 1801,
studied law, and was admitted to the bar in Boston in

1805, from the office of Christopher Gore.

Regard for his father made Webster begin practice in

the town of Boscawen, near his early home ;
but his father

died within a year, and he removed to Portsmouth, the

largest town of the State. Here he took a leading place
at the bar, having but one rival. In May 1813 he

entered Congress as a representative from New Hampshire,

being placed at once on the committee of foreign affairs.

As a moderate Federalist, he held that attacks on Canada
should cease, and that the war should be confined to the

ocean. His first speech showed that the raw New Hamp
shire boy of a dozen years before had developed new

powers.
&quot;

If the war must continue, go to the ocean. If

you are seriously contending for maritime rights, go to the

theatre where alone those rights can be defended. Thither

every indication of your fortune points you. There the

united wishes and exertions of the nation will go with you.
Even our party divisions, acrimonious as they are, cease

at the water s
edge.&quot;

The position of any Federalist in

Congress, however, was not a wide sphere of influence
;

and Webster, removing to Boston in 1816, gave up political

life for some years.
At the Massachusetts bar Webster soon gained a place

as prominent as he had held in New Hampshire, and within

three years his reputation as a lawyer had become
national. His national standing was gained by his argu
ment in the &quot; Dartmouth College case,&quot; practically endorsed

by the Supreme Court. Dartmouth College had been

chartered by the king in 1769. In 1816 the New
Hampshire legislature undertook to alter the charter and

reorganize the corporation ;
and the State courts sustained

the legislature in a suit brought by the old trustees

against the new. On appeal to the Supreme Court of the

United States in 1818, Webster contended that the College
was an eleemosynary corporation, over which the legislature
had no more power than the king who chartered it

;
that

the king had no power to void such a charter, and the

New Hampshire legislature no such sovereign powers as

parliament ;
that the legislature s action came within

the Federal constitution s prohibition of State legislation

altering contracts; that &quot;the charter of 1769 is a con

tract;&quot; that &quot;the acts in question impair this contract;&quot;

and that they were therefore unconstitutional and void.

The Supreme Court upheld Webster s view, and it was
soon seen that he had worked a serious change in the

relations of the States to corporations, as they. had thus far

been understood. The States endeavoured to meet the new
rule by inserting in their charters clauses retaining the

right to alter them
;
but the spirit of the &quot; Dartmouth

College case,&quot;
which has always had its opponents among

American lawyers, has had its influence upon judges every

where, in every variety of cognate cases. From this time

Webster was recognized as the leading lawyer of the

country, and his services were in constant demand.
His cases are quite beyond statement within the space

here available. Some of his leading constitutional cases
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were those of Gibbons v. Ogden, in 1824, in. which he

overthrew the action of the New York legislature, in

granting to Ogdeu, assignee of Fulton and Livingstone, a

monopoly of steam navigation in Xew York waters, as an

interference with the right of Congress to regulate com

merce; Ogden v. Saunders, in 1827, in which he attacked

the right of a State to pass bankruptcy laws
;
the Girard

College case, in 1844, in which he maintained that Chris

tianity was an essential part of the common law
;
and the

case of Luther v. Borden, commonly known as the Rhode
Island case, in 1848, in which he laid the foundation for

the subsequent definition of the &quot;guarantee clause&quot; of

the constitution, and stated the meaning of the &quot;

repub
lican government&quot; of a State. Like other American

lawyers, he made no distinction in his practice between

kinds of cases, and was often retained in criminal causes.

The most celebrated of these were the trials of Goodridge
and Knapp ;

in the latter (6 Webster s Works, 53) is the

passage on the power of conscience, which has been de

claimed by countless American schoolboys.
Webster s reputation as an orator began with his address

at Plymouth in 1820, on the 200th anniversary of the

landing of the Pilgrims. It was increased by his address

at the laying of the corner-stone of the Bunker Hill

monument in 1825, on the 50th anniversary of the battle,

and by that which commemorated in 1826 the 50th

anniversary of the Declaration of Independence and the

coincident deaths of Jefferson and John Adams. On every

great public occasion thereafter, if Webster was obtainable,
he was held to be the natural speaker to be chosen. His

finest subsequent speeches were made on the completion
of the Bunker Hill monument in 1843, and at the laying
of the corner-stone of the addition to the Capitol at Wash

ington in 1851.
In December 1823 Webster returned to Congress as a

representative from Massachusetts, and his first speech, in

January 1824, in support of a resolution to send a com
missioner to Greece, then in insurrection, made him the

lirst of Congressional speakers. During his service in the

house the tariff of 1824 came up for discussion. Re

presenting a commercial district, Webster s speech has

always been a source of gratification to American opponents
of protection. He repudiated the name of &quot; American

system,&quot; claimed by Clay for the system of protection
which he was introducing. He cited with cordial approval
the expressed belief of English statesmen that English
manufactures had prospered in spite of protection, not

because of it, and their desire for
&quot;

unrestricted trade.&quot;

He attacked the &quot; old notion &quot;

of the balance of trade

with such vigour that he felt compelled to apologize
&quot;

for speaking irreverently of the dead.&quot; He stated the

manner in which, under unrestricted trade, the American

production in cotton, woollens, and iron had already
come to rival that of England, protected for hundreds
of years, and the loss jn labour which would come
from an attempt, by legal protection, to

&quot;

support a

business that cannot support itself.&quot; The whole speech
would be a very striking free-trade argument even at the

present day. When the tariff of 1828, which was still

more protective, came up for discussion, Webster had
ceased to oppose protection ;

but his speech does not

attempt to argue in favour of it. It states that his people,
after giving warning in 1824 that they would consider

protection as the policy of the Government, had gone into

protected manufactures, and that he now asked that that

policy be not reversed to the injury of his constituents.

It can hardly escape notice that, in his published Works,
Webster has but two subsequent speeches in Congress on
the tariff, both defending protection rather as a policy
under which industries had been called into bein; than as

an advisable policy, if the stage had been clear for the adop
tion of a new policy.

In 1827 Webster was sent to the senate, in which he
remained until his death, with the exception of his service

in the cabinet in Tyler s administration. In January 1830
came the crowning event of his political life. A debate on

public lands, under a resolution offered by Senator Foot,
thence known as &quot;Foot s resolution,&quot; had wandered off

into all possible fields. In coarse of it, Hayne, of South

Carolina, attacked New England for having pursued a

selfish policy as to western lands. Webster replied.

During Hayne s answer Webster drew from him the first

distinct and public statement of the new doctrine of nullifi

cation, of the constitutional right of a State to forbid the

execution within its jurisdiction of Acts of Congress which
it considered unconstitutional. This had been the product
of Calhoun s intellect, which was generally taken to be

the sonrce of Hayne s inspiration. Webster s reply is his

famous &quot; second speech on Foot s resolution.&quot; He began
by a defence of Massachusetts, which has been severely

criticized, and is perhaps open to criticism. But if

effect is to be taken as a test, it is above criticism.

The remainder of the speech was of intense interest, not

merely to New England, but to the whole North and West,
and to all the progressive elements of the country. He
stated the anarchistic doctrine of nullification in its naked

ness, extorted from Hayne an unwilling half-admission of

the exactness of his statement, and then went on to trample
on it with such an exhibition of logic, sarcasm, and

elephantine humour as has never been heard in the senate

before or since. It is on this speech that Webster s fame
was built. Southern men had taken the lead so long
that it was a new sensation to the North and West to

see a Southern leader completely overmatched by their

champion; and &quot;Black Dan Webster,&quot; a popular name,
due to his dark complexion, beetling brows, and heavy
cast of features, was for twenty years the representative of

Northern sentiment as to the nature of the Union.

Calhoun took Hayne s place in the senate in 1833,
introduced and defended resolutions endorsing the right
of nullification, and was still more fully answered by
Webster. For the next seventeen years the records of the

senate are full of constitutional arguments between the

two. Webster s oratory made him an invaluable member
of the Whig party, and his addresses at political meetings
are so numerous as to defy special mention. A leader so

distinguished had a fair right to think of the presidency,
but it always remained just beyond his reach. In the

general Whig confusion of 1836 he received the fourteen

electoral votes of Massachusetts. In 1840 the candidature

of Harrison left him no chance. In 1844 Webster s

retention of his position under Tyler gave Clay an over

whelming advantage with his party. In 1848 the nomina
tion of Taylor, which Webster declared to be &quot; one not fit

to be made,&quot; was a fatal blow to the prospects of the

Massachusetts leader. His final failure to obtain the Whig
nomination in 1852 put an end to his political career.

When the Whig party came into power in 1841, Webster
was appointed secretary of state (foreign affairs), and he

retained his post under Tyler, after his colleagues had
broken with the new president and resigned. There was

good reason for his action. When he entered office war
with Great Britain was a probable event of the near future.

The M Leod case, in which the State of New York insisted

on trying a British subject, with whose trial the Federal

Government had no power to interfere, while the British

Government had declared that it would consider conviction

and execution a casus belli
;
the exercise of the right of

search by British vessels on the coast of Africa, of which

Americans had a deep-seated detestation, quite apart from
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any feeling about the slave-trade
;
the Maine boundary,

as to which the action of a State might at any time bring
the federal Government into armed collision with Great

Britain, all these at once met the new secretary, and he

felt that he had no right to abandon his work for party
reasons. &quot;With the special commissioner from Great

Britain, Lord Ashburton, he concluded the treaty of 1842,

which settled all these questions satisfactorily to both

parties. At the same time &quot;Webster took the opportunity
to end the long controversy as to the right of impressment.
Sixteen years afterwards the British Government admitted

at last the correctness of the American position.

The treaty of 1842 also introduced the principle of

extradition into the connexion between the two countries.

It had been admitted once before, in Jay s treaty of 1794,
but only as to murder and forgery, and only until 180G.

Leaving the cabinet in 1843, Webster was returned to

the senate in 1845 and spent the remainder of his life

there. He opposed the annexation of Texas and the

Mexican War, and was, as before, the recognized spokes
man of his party. As the growing intensity of the quarrel
over the organization of the territory acquired from
Mexico revealed the depth of the chasm which now

yawned between the sections, Webster s standing-ground
in American politics disappeared. His 7th of March

speech, in 1850, which stamped him, in the opinion of

many of his former Northern worshippers, as a recreant

bidding for Southern votes for the presidency, was really
little different from his former words. It was the country
that had changed. He was still for the Union as the one

controlling consideration, with an equal dislike for the

abolitionist and the secessionist, who endangered the

Union. But the North and the South were already so far

apart that not even Webster could stand with one foot in

one and the other foot in the other section
;
and his fate

was parallel with that of John Dickinson, who essayed a

similar role during the revolution. Angered at the spirit
with which his speech was received, Webster threw all his

influence towards driving through the Whig Convention of

1852 an endorsement of the compromise of 1850 &quot; in all

its
parts,&quot; including, of course, the Fugitive Slave Act.

The result was his own failure to receive the Whig nomina
tion for the presidency, and the downfall of his party.
Just before the election he died at his home, Marshheld,

Massachusetts, October 1852.

Webster was twice married to Grace Fletcher, of New
Hampshire, in 1808, and two years after her death to

Catherine Bayard le Pioy, of New York, in 1829. One of

his sons, Edward, lost his life in the Mexican War
;
his

only surviving child, Fletcher Webster, colonel of a Massa
chusetts regiment, was killed at Bull Ilun. In marked
contrast to Webster s wonderfully able treatment of public
financial affairs, his management of his private finances

was notoriously shiftless, so much so that, in his later

years, the care of them was assumed by a voluntary com
mittee of Boston business men. Like other men of his

time, he was neither careful nor temperate in table enjoy
ment. Washington people still tell of the enthusiasm with

which, after dinner, he once insisted on standing up in a

theatre-box, to join in the chorus of the American national

hymn. He was a devoted angler, and intensely interested

in scientific agriculture ;
much of his Private Correspond

ence is connected with the latter subject.

Webster named as his literary executors Edward&quot; Everett, C. C.

Feltou, George Tieknor, and George Tiekuor Curtis. By this

arrangement the standard edition of his IVorks, iu six volumes,

of Coiujrcss (1850), Lanman s Private Life of
Webster (1856), Curtis s Life of Webster (1869), Harvey s Reminis
cences of Webster (1877), Lodge s Life of Webster (1883). (A. J. )

WEBSTER, JOHN, the greatest of Shakespeare s con

temporaries or successors, was a writer for the stage in the

year 1G01, and published in 1624 the city pageant for

that year,
&quot; invented and written by John Webster,

merchant-tailor.&quot; In the same year a tragedy by Ford
and Webster was licensed for the stage ;

it is one of the

numberless treasures now lost to us through the careless

ness of genius or the malignity of chance. Beyond the

period included between these two dates there are no
traces to be found of his existence

;
nor is anything known

of it with any certainty during that period, except that

seven plays appeared with his name on the title page, three

of them only the work of his unassisted hand. His first

noteworthy appearance in print, as far as we know, was
as the author of certain additions to Marston s tragi

comedy of The Malcontent
;
these probably do not extend

beyond the induction, a curious and vivacious prelude to

a powerful and irregular work of somewhat morbid and
sardonic genius. Three years later, in 1G07, two comedies

and a tragedy,
&quot; written by Thomas Dekker and John

Webster,&quot; were given to the press. The comedies are

lively and humorous, full of movement and incident
;
but

the beautiful interlude of poetry which distinguishes the

second scene of the fourth act of Westward Ho! is

unmistakably and unquestionably the work of Dekker;
while the companion comedy of Northward Ho! is com

posed throughout of homespun and coarse-grained prose.
The Famous History of Sir Thomas Wyatt is apparently a

most awkward and injurious abridgment of a historical

play in two parts on a pathetic but undramatic subject,

the fate of Lady Jane Grey. In this lost play of Lady
Jane Heywood, Chettle, and Smith had also taken part ;

so that even in its original form it can hardly have been

other than a rough piece of patchwork. There are some
touches of simple eloquence and rude dramatic ability iu

the mangled and corrupt residue which is all that survives

of it
;
but on the whole this &quot;history

&quot;

is crude, meagre,
and unimpressive. In 1G12 John Webster stood revealed

to the then somewhat narrow world of readers as a tragic

poet and dramatist of the very foremost rank in the very

highest class. The White Devil, also known as Vittoria

Coromlona, is a tragedy based on events then compara
tively recent on a chronicle of crime and retribution in

which the leading circumstances were altered and adapted
with the most delicate art and the most consummate

judgment from the incompleteness of incomposite reality

to the requisites of the stage of Shakespeare. By him
alone among English poets have the finest scenes and

passages of this tragedy been ever surpassed or equalled
in the crowning qualities of tragic or dramatic poetry, in

pathos and passion, in subtlety and strength, in harmonious

variety of art and infallible fidelity to nature. Eleven

years had elapsed when the twin masterpiece of its author

if not indeed a still greater or more absolute masterpiece
was published by the poet who had given it to the stage

seven years before. The Duchess of Malfy (an Anglicized
version of Amalfi, corresponding to such designations as

Florence, Venice, and Naples) was probably brought on

the stage about the time of the death of Shakespeare ;
it

was first printed in the memorable year which witnessed

the first publication of his collected plays. This tragedy
stands out among its compeers as one of the imperish
able and ineradicable landmarks of literature. All the

great qualities apparent in The. White Devil reappear in

The Duchess of Malfy, combined with a yet more per
fect execution, and utilized with a yet more consummate
skill. No poet has ever so long and so successfully sus

tained at their utmost height and intensity the expressed
emotions and the united effects of terror and pity. The

transcendent imagination and the impassioned sympathy
XXIV. 60
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which inspire this most tragic of all tragedies save King
Lear are fused together in the fourth act into a creation

which has hardly been excelled for unflagging energy of

impression and of pathos in all the dramatic or poetic

literature of the world. Its wild and fearful sublimity of

invention is not more exceptional than the exquisite justice

and tenderness and subtlety of its expression. Some of

these executive merits may be found in an ill-constructed

and ill-conditioned tragi-comedy which was printed in the

same year ;
but few readers will care to remember much

more of The Devil s Law-Case than the admirable scenes

and passages which found favour in the unerring and

untiring sight of Webster s first and final interpreter or

commentator, Charles Lamb. Thirty-one years later the

noble tragedy of Appius and Virginia was given to the

world, a work which would alone have sufficed to per

petuate the memory of its author among all competent
lovers of English poetry at its best. Seven years after

wards an unprincipled and ignorant bookseller published,
under the title of A Cure for a Cuckold, a play of which

he assigned the authorship to John Webster and William

Rowley. This attribution may or may not be accurate
;

the play is a mixture of coarsely realistic farce and grace

fully romantic comedy. An elegy on Henry, prince of

Wales, and a few slight occasional verses, compose the rest

of Webster s remaining works.

Webster s claims to a place among the chief writers of his country
were ignored for upwards of two centuries. In 1830 the Rev.

Alexander Dyce first collected and edited the works of a poet who
had found his first adequate recognition twenty-two years earlier

at the pious and fortunate hands of Lamb. But we cannot imagine
that a presentiment or even a foreknowledge of this long delay in

the payment of a debt so long due from his countrymen to the

memory of so great a poet would seriously have disturbed or dis

tressed the mind of the man who has given us the clue to his

nature in a single and an imperishable sentence &quot;

I rest silent in

my own work.
&quot;

(A. C. S. )

WEBSTER, NOAH (1758-1843), American lexico

grapher, was descended on the father s side from John
Webster of Warwickshire, England, one of the original
settlers at Hartford, and for a time governor of Connecti

cut, and on the mother s side from William Bradford,
second governor of Plymouth and one of the founders of

that colony. He was the son of a farmer, and was born

in West Hartford, Connecticut, 16th October 1758. In

his early years he was engaged in agricultural work, but

attended a district school in the winter, and when fourteen

years of age began the study of the classics under the

Rev. Nathan Perkins, D.D. He entered the freshman s

class at Yale College in 1774, and while in his junior year
there he took part as a volunteer in the expedition against
General Burgoyne. After graduating in 1778 he supported
himself by teaching while prosecuting the study of law.

Having begun at this time to note down every word whose

meaning he did not properly understand, he was first led

to conceive the scheme of a new dictionary from his

frequent inability to find proper definitions of words in

those in current use. His experience as a teacher soon

convinced him also of the need of better instruction books

in English, and this he endeavoured to supply by his

Grammatical Institute of the English Language, the first

part of which appeared in 1783, and a second and third

part in the following years. It comprehended a spelling-

book, English grammar, and compilation of English

reading, and very soon found a place in most of the

schools of the United States. In 1785 he prepared a

course of lectures on the English language, which he

delivered in the principal American cities, and published
in 1789 under the title Dissertations on the English

Language. Meanwhile he also continued to take a deep
interest in all prominent political questions. In his

Sketdies of American Policy (1784) he made the first

distinct proposal for a new constitution for the United

States, and when the work of the commissioners was

completed in 1787 he was asked by them to recommend
the new constitution to the American people, which he did

in an Examination of the Leading Principles of the Federal

Constitution. After his marriage in 1789 he established

himself in the practice of law at Hartford. In 1793 he

was induced to found at New York a paper called

Minerva, with which was connected the Herald, a semi-

weekly ;
the titles of the papers were subsequently altered

respectively to the Commercial Advertiser and the New
York Spectator. In 1795 he contributed to his paper
several articles, under the signature of Curtius, in vindi

cation of Jay s treaty with Great Britain, which were

reprinted and had considerable effect in allaying opposition
to it. In 1798 he removed to New Haven, which town he
was chosen soon afterwards to represent in the general

assembly of Connecticut. In 1802 appeared his well-

known treatise on The Rights of Neutrals. Having
removed in 1812 to Amherst, he took there a leading part
in the establishment of the academy and then of the

college, of which he was chosen the first president. He
also represented Amherst in the court of Massachusetts.

In 1822 he returned to New Haven. Meanwhile his

lexicographical studies, though much interrupted by
his professional and political duties, had never been

entirely suspended. In 1806 he published his Com
pendious Dictionary of the English Language, but this

was only preparatory to a larger work. In 1824 he sailed

for Europe to complete his researches, and after spending
some time in Paris continued his labours in the library
at Cambridge, where he finished the dictionary. It was

published in 1828, and a second edition with many
additions appeared in 1841. He also completed the

revision of an appendix a few days before his death, which
took place 20th May 1843.

In 1833 Webster published an edition of the Bible, &quot;with

amendments of the
language,&quot; and again in 1839 an edition of

the New Testament. In early life he wrote a History of the

United States, of which a revised edition appeared in 1839. He
was also the author of Historical Notices of Banking Institutions

and Insurance Companies (1802), and a Collection of Papers on
Political and Literary Subjects (1843). Since his death several

revised and enlarged editions of the Dictionary have appeared. It

was the result of much labour and research, and on this account,
as well as for the clearness and carefulness of its definitions, it

still holds a leading place among dictionaries of the English lan

guage, especially in America. A biography of Webster, by C. A.

Goodrich, D.D., is prefixed to the quarto editions of the Dictionary.

WEBSTER, THOMAS (1800-1886), figure painter, was
born at Ranelagh Street, Pimlico, London, on March 20,

1800. His father was a member of the household of

George III.
;
and the son, having shown an aptitude for

music, became a chorister in the Chapel Royal, St James s.

He, however, developed a still stronger love for painting, and
in 1821 he was admitted student of the Royal Academy, to

whose exhibition he contributed, in 1824, portraits of Mrs
Robinson and Family. In the following year he gained
the first medal in the school of painting. Till 1879 he con

tinued to exhibit in the Royal Academy work of a genial
and gently humorous character, dealing commonly with

subjects of familiar incident, and especially of child life.

Many of these were exceedingly popular, particularly his

Punch (1840), which procured in 1841 his election as

A.R.A., followed five years later by full membership. He
became an honorary retired academician in 1877, and
died at Cranbrook, Kent, on September 23, 1886. His

Going into School, or the Truant (1836), and his Dame s

School (1845) are in the National Gallery, and five of his

works are in tho South Kensington Museum. Many of

his paintings have been transcribed by Lumb Stocks,

A.R.A., and other of the best engravers of the time.
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WEDDERBURN, ALEXANDER (1733-1805), Baron

Lolighborough in 1780, earl of Rosslyn in 1801, lord high
chancellor of Great Britain, was the eldest son of Peter

Wedderburn (a lord of session as Lord Chesterhall), and

was born in East Lothian on 13th February 1733. He

acquired the rudiments of his education at Dalkeith, and in

his fourteenth year was sent to the university of Edin

burgh, where he matriculated on 18th March 1746. It

was from the first his desire to practise at the English bar,

though in deference to his father s wishes he qualified as an

advocate at Edinburgh on 29th June 1754, and he did

not neglect to enter himself at the Inner Temple on 8th

May 1753, so that he might keep the Easter and Trinity

terms in that year. His father was called to the bench in

1755, and for the next three years Wedderburn stuck to his

practice in Edinburgh, during which period he zealously,

with an eye to the main chance, employed his oratorical

powers in the General Assembly of the Church of Scotland,

and passed his evenings in the social and argumentative
clubs which abound in its capital. In 1755 a short-lived

precursor of the more famous Edinburgh Review of a later

generation was started in Edinburgh, and it is chiefly

remembered now from the circumstance that in its pages
Adam Smith criticized the dictionary of Dr Johnson, and

that the contents of its two numbers were edited by
Wedderburn. The dean of faculty at this time, Lockhart,
afterwards Lord Covington, a lawyer notorious for his

harsh demeanour, in the autumn of 1757 assailed Wedder
burn with more than ordinary insolence. His victim re

torted with extraordinary powers of invective, and on being
rebuked by the bench declined to retract or apologize, but

placed his gown upon the table, and with a low bow left

the court for ever. It was long supposed that this step
was unpremeditated, but it is now believed that the alter

cation only made him act upon his previous decision of

quitting the Scottish for the English courts. Through his

prudence in having taken the preliminary steps some years

previously he was called to the English bar at the Inner

Temple on 25th November 1757. In his new position he

acted with characteristic energy. To shake off his native

accent and to acquire the graces of oratorical action, he en

gaged the services of Sheridan and Macklin. To secure

business and to conduct his cases with adequate knowledge,
he diligently studied the forms of English law, he solicited

Strahan, the printer, &quot;to get him employed in city causes,&quot;

and he entered into social intercourse (as is noted in

Alexander Carlyle s autobiography) with busy London

solicitors, such as the brothers Dagge. His local connex

ions and the incidents of his previous career introduced

him to the notice of his countrymen Lords Bute and

Mansfield. When Bute was prime minister this legal

satellite used, says Dr Johnson, to go on errands for him,
and it is to Wedderburn s credit that he first suggested to

the premier the propriety of granting Johnson a pension.

Through the favour of the royal favourite he was returned

to parliament (28th December 1761) for the Ayr burghs,
and in consequence of the same patronage he was introduced

into Churchill s Rosciad as &quot;a pert prim prater,&quot; conspicuous
for

&quot;guilt
in his heart and famine in his face.&quot; In 1763

he became king s counsel and bencher of Lincoln s Inn, and
for a short time went the northern circuits, but was more
successful in obtaining business in the Court of Chancery.
He obtained a considerable addition to his resources

(Carlyle puts the amount at 10,000) on his marriage

(31st December 1767) to Betty Anne, sole child and heiress

of John Dawson of Marly in Yorkshire. When George
Grenville, whose principles leaned to Toryism, quarrelled
with the court, Wedderburn affected to regard him as his

leader in politics. At the dissolution in the spring of 1768
he was returned by Sir Lawrence Dundas for Richmond as

a Tory, but in the struggles over Wilkes he took the popular
side of &quot;Wilkes and

liberty,&quot;
and resigned his seat (May

1769). In the opinion of the people he was now regarded
as the embodiment of all legal virtue; his health was toasted

at the dinners of the Whigs amid rounds of applause, and,
in recompense for the loss of his seat in parliament, he
was returned by Lord Clive for his pocket-borough of

Bishop s Castle, in Shropshire (January 1770). During
the next session he acted vigorously in opposition, but his

conduct was always viewed with distrust by his new
associates, and his attacks on the ministry of Lord North

grew less and less animated in proportion to its apparent
fixity of tenure. In January 1771 he was offered and

accepted the prize of solicitor-general. The high road to

the woolsack was now open to his steps, but his defection

from his former path has stamped his character with general

infamy. Junius wrote of him -&quot;As for Mr Wedderburn,
there is something about him which even treachery cannot

trust,&quot;
and Colonel Barre attacked him in the House of

Commons. The new law officer defended his conduct with
the assertion that his alliance in politics had been with Mr
George Grenville, and that the connexion had been severed

on his death. In his new position his services were warmly
appreciated. He was cool and ready in debate, and when
his advice was sought for the deliberation of the cabinet it

was given with promptness and energy. The expression of

Gibbon that Lord North &quot;

was upholclen on either hand by
the majestic sense of Thurlow and the skilful eloquence
of Wedderburn&quot; was not overstrained. All through the

lengthened folly of the American War his declamation was

consistently employed against the cause of the colonies, but
one incident in his conduct is indelibly written in history.
Dr Franklin obtained in 1773, by means of some unknown
member of parliament, certain letters from crown officials in

Massachusetts, written before the outbreak of hostilities,

and recommending the employment of a military force for

the suppression of the discontent which prevailed in

America. These letters he sent to the speaker of the house
of assembly, and that body thereupon prayed for the recall

of the officials. The application came before a committee of

the privy council, when Wedderburn, amid the unrestrained

applause of the majority of the judges, denounced Franklin
in unmeasured terms, comparing

&quot;

the coolness and apathy
of the wily New Englander

&quot;

with the &quot;revengeful temper
of the negro Zanga

&quot;

in Dr Young s play of the Revenge.
His victim preserved an impassive demeanour, but was cut

to the quick. Years afterwards, on the termination of the

war, when articles of peace were signed at Versailles this

is the usually accepted version of a story on which some
doubt has been cast Franklin wore the same clothes which
he had worn when exposed to this invective. In June
1778 Wedderburn was promoted to the post of attorney-

general, and in the same year he refused the dignity of chief

baron of the exchequer because the offer was not accom

panied by the promise of a peerage. At the dissolution in

1774 he had been returned for Okehampton in Devonshire,
and for Castle Rising in Norfolk, and selected the former

constituency; on his promotion as leading law officer of the

crown he returned to his old love of Bishop s Castle. The
coveted peerage was not long delayed. In June 1780 he
was created chief justice of the Court of Common Pleas,

and he was at the same time gratified by the title of Baron

Loughborough. For thirteen years he presided over this

court, and, although his knowledge of the principles and

precedents of law was always deficient, his skill in marshal

ling his facts and his clearness of diction made his appoint
ment generally acceptable.

During the existence of the coalition ministry of

North and Fox, the great seal Avas in commission

(April to December 1783), and Lord Loughborough held



47G W E D W E D
the leading place among the commissioners. For some
time after its fall he was considered as the leader of

the Whig party in the House of Lords, and, had the

illness of the king brought about the return of the Whigs
to power, the great seal would have been placed in his

hands. The king s restoration to health secured Pitt s

continuance in office, and disappointed the expectations
of the Whigs. In 1792, during the period of the French

Revolution, Lord Loughborough seceded from Fox, and on
the 28th January 1793 he received the great seal in the

Tory cabinet of Pitt. In legal knowledge he was exceeded

by many of his predecessors, but his judgments were

always remarkable for their perspicuity, and in the appeal
cases to the House of Lords, where it was his function to

criticize and elucidate the opinions of others, he shone pre
eminent. All the political acts of the administration in

which he served met with his zealous support, and he re

mained faithful to his leader until the question of Catholic

emancipation became of urgent importance, when he is

supposed to have influenced by unfair means the mind of

his sovereign. It was probably through his advice that

George III. refused his assent to Pitt s proposals, and that

the removal of the disabilities under which the Catholics

groaned was delayed for another quarter of a century.
When the prime minister found that he could not carry
out his compact with his Catholic fellow-subjects he re

signed, and Addington succeeded to his place. Much to

Lord Loughborough s surprise, no place was found for him
in Addington s cabinet, and he was obliged to resign his

post of lord chancellor (14th April 1801). His first wife

died 15th February 1781 without leaving issue, and he
married in the following year (12th September) Charlotte,

youngest daughter of William, Viscount Courtenay, but
her only son died in childhood. Lord Loughborough
accordingly obtained in 1795 a re-grant of his barony
with remainder to his nephew, Sir James St Glair Erskine.

His fall in 1801 was softened by the grant of an earldom

(he was created earl of Fiosslyn 21st April 1801, with
remainder to his nephew), and by a pension of -1000 per
annum. After this date he rarely appeared in public, but
he was a constant figure at all the royal festivities. He
attended one of those gatherings at Frogmore, 31st

December 1804. On the following day he was seized

with an attack of gout in the stomach, and on 2d January
1805 he died at his seat, Baylis, near Salt Hill, Windsor.
His remains were buried in St Paul s Cathedral on the
llth January.
At the bar Wedderburn was the most elegant speaker of his time,

but in legal erudition he was excelled by many of his contempor
aries, and he is said to have been markedly afraid of Cunning s

forensic powers. For cool and sustained declamation he stood un
rivalled in parliament, and his readiness in debate was universally
acknowledged. In social life, in the company of the wits and writers
of his day, his faculties seemed to desert him. He was not only
dull but the cause of dulness in others, and even Alexander

Carlyle confesses that in conversation his illustrious countryman
was &quot;stiff and pompous.&quot; In Wedderburn s character ambition
banished all rectitude of principle, but the love of money for

money s sake was not among his faults. (W. P. (J.)

WEDGWOOD, JOSIAH (1730-1795), the most distin

guished of English manufacturers of pottery. Many
members of the Wedgwood family had been established as

potters in Staffordshire throughout the 17th century, but
their productions were in no way remarkable. Josiah,
born in 1 730, was the youngest child of Thomas Wedgwood,
who owned a thriving pottery in Burslem. At a very
early age he distinguished himself by keen powers of

observation and love for all that was curious and beautiful.

Soon after the death of his father in 1739, Josiah, then

scarcely ten years of age, was taken away from school and
set to learn the art of moulding or

&quot;throwing&quot; clay

pottery, at which he soon became extraordinarily skilful.

In 1744 he was apprenticed to his eldest brother, who had
succeeded to the management of his father s pottery ;

and
in 1751, when the term of his apprenticeship had expired,
Josiah Wedgwood became manager of the neighbouring
Alder pottery, with a very moderate salary. In 1759 he
started as an independent potter at the Ivy-House works in

Burslem, and soon introduced many improvements among
the simple classes of pottery which were then made in

Staffordshire. Soon, however, Wedgwood s tastes were
turned in an archa3ological direction by the increasing
interest then taken in Greek or (as they were then called)
Etruscan vases. His enthusiasm was specially aroused by
the illustrations in Comte de Caylus s Recueil d Antiqiiites

(1752-67); aided by this work he began to attempt to

copy Greek designs, and in later years he was further

assisted by loans of vases from the fine collection of

Greek pottery possessed by Sir William Hamilton. In

17G9 Wedgwood opened new potteries on a larger scale

at Etruria in Staffordshire, having entered into partner

ship with Thomas Bentley of Liverpool, a man of great
taste and culture, and in all respects a kindred spirit.

Many able artists, and among them the young Flaxrnan,
were engaged to design and model reliefs, busts, and other

designs for the Wedgwood and Bentley pottery ;
and in a

short time the productions of their kilns were widely sold

and highly esteemed in all the chief countries of Europe.
After Beutley s death, in 1780, Wedgwood became sole

owner of the Etruria pottery till 1790, when he took some
of his sons into partnership.

- His chief artistic feat was

perhaps the production of an accurate copy in clay of the

celebrated glass Portland vase
; reproductions of this were

sold at 50 a piece, and about 50 copies not all of equal
merit were produced during Wedgwood s lifetime. In
1764 Josiah married his cousin Sarah Wedgwood. He
died on January 3, 1795, in the 65th year of his age,

leaving to his children a well-earned fortune of more than

half a million.

Josiah Wedgwood was a man of the highest moral worth, and
skilled in many branches of knowledge. He was the intimate
friend of Dr Erasmus Darwin and other distinguished men of

science. For the chief characteristics of the Wedgwood pottery the
reader is referred to the article POTTEKY, vol. xix. p. 632. See
also Jewitt, Life of Wedgwood, 1865 ;

and Eliza Meteyard, Life of
Wedgwood, 1st ed., 1865-66.

WEDNESBURY, a market-town and parliamentary

borough of Staffordshire, England, is situated near the

source of the Tame, on the Great Western and London
and North-Western railway lines, 8 miles north-west of

Birmingham, and 136^- miles north-west of London. The
church of St Bartholomew, a fine building in the Perpen
dicular style, is supposed to occupy the site of a heathen

temple to Woden, and some remains of the ancient castle

adjoin it. The church was erected probably in the llth

century, and from 1301 theadvowson, tithes, ifec., belonged
to the abbot of Halesowen until 1535. It was partially re

built towards the close of the 15th century, and restored in

1766, in 1827, in 1878, and in 1885. Among other public

buildings are the town-hall (1871-72), the free library in

the Gothic style (1878), containing about 9000 volumes,
the Liberal club (1875), the assembly rooms, the public

baths, and the temperance hall. The neighbourhood of

Wednesbury has been long celebrated for its iron and
coal mines, the coal being unequalled as fuel for the smith s

forge. A special kind of iron ore is obtained which is

manufactured into axes and other edge-tools. The town

possesses large steel and iron works, the more important
manufactures being those of the large kind of iron work
used by railway companies (such as bridges, cranes,

switches, roofs, wheels, axletrees, boiler-plates, and rails),

water, steam, and gas pipes, and various kinds of wrought-
iron work. The population of the urban sanitary district
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(area 2124 acres), which is identical with the township, in

1871 was 25,030, and in 1881 it was 24,506. In 1811

the population was only 5372. Until 1885 the parlia

mentary borough had an area of 11,340 acres, with a

population in 1871 of 116,809 and in 1881 of 124,437.

West Bromwich, formerly included in it, has been erected

into a separate borough, leaving in &quot;VYednesbury an area

which in 1881 had a population of 68,142.

At Wednesbury (Wodensborough), Ethelfleda, widow of Ethelrcd

of Mercia, in 916 constructed a castle. The place is not mentioned

in Domesday, but appears to have belonged to the barony of Dudley.
After the Conquest it became a demesne of the crown, and it was

bestowed by Henry II. on the Heronvilles. It first received parlia

mentary representation in 1867.

WEEK. See CALENDAR and SABBATH.

WEEVER. The weevers (Trachimis) are small marine

fishes which are common on the coasts of Europe, and

which have attained notoriety from the painful and some
times dangerous wounds they are able to inflict upon those

who incautiously handle them. They belong to a family of

spiny-rayed fishes (Trachinidse), and are distinguished by
a long low body with two dorsal fins, the anterior of which

is composed of six or seven spines only, the posterior

being long and many-rayed ;
their anal resembles in form

and composition the second dorsal fin. The ventral fins

arc placed in advance of the pectorals, and consist of a

spine and five rays. The caudal fin has the hind margin
not excised. The body is covered with very small scales,

sunk in and firmly adherent to the skin, but the upper
surface of the head is bony, without integument. The head,
like the body, is compressed, with the eyes of moderate

size and placed on the side of the head; the mouth is wide,

oblique, and armed with bands of very small teeth.

Several species of weevers are known, but two only occur on the

British coasts, viz., the Greater Weaver (TracJiinus draco] and the
Lesser Weever (T. viiJcra) ;

the former is frequently found of a

length of 12 inches, and possesses some thirty rays in the second
dorsal fin, whilst the latter grows only to about half that length,
and has about ten rays less in the dorsal. The coloration of both
is plain, bnt the short first dorsal fin is always of a deep black
colour. The weevers are bottom fish, burying and hiding them
selves in the sand or between shingle, the lesser species living
close inshore and the greater preferring deeper water, and being
found sometimes floating on the surface at a distance of several

miles from the shore. Although weevers, especially the lesser, are

in the habit of burying themselves in the sand, and are abundant
in some localities much resorted to by bathers, accidents from step

ping upon them are much more rare than from incautiously handling
them after capture. They probably make their escape on perceiving
the approach of a person. The wounds are inflicted by the dorsal

and opercular spines, are very painful, and sometimes cause violent

local inflammation. In the absence of any special poison organ it

is most probable that the mucous secretion in the vicinity of tho

spines has poisonous properties. The spines are deeply grooved,
the poisonous fluid which is lodged in the grooves being thus intro

duced into the punctured wound.

WEEVIL, a very old Anglo-Saxon term, now commonly
applied to the members of a group of Coleoptera termed
the Rhyncophora (see vol. vi. p. 133). This group is

characterized by the prolongation of the head into a

rostrum or proboscis, at the end of which the mouth, with
its appendages, is placed. The antennae are short, usually

elbowed, and often end in a club-shaped swelling. The
basal portion of the antennae frequently lies in a depression
at the side of the rostrum, and this gives the antennae the

appearance of emerging half-way along the rostrum. The
mouth appendages are small

;
the mandibles, however, are

stout. The palps are very short and conical as a rule.

The body is usually small
;

in shape it varies very much.
The elytra are very hard, and in some cases fused with one

another, rendering flight impossible. The larvse are white,

fleshy, apodal grubs, with a series of tubercles along each
side of the body ;

the head is round, and bears strong
jaws, and sometimes rudimentary ocelli. They are ex

clusively phytophagous. The Rhyncophora embrace three

families, (1) the Curculionidae, or true weevils, (2) the

Brcnthidse,, and (3) the Briichid&.

The Curculionidss form one of the largest families amongst the

Coleoptera, the number of species described exceeding 10,000,

arranged in 1150 genera. The antennae are elbowed, and clavate,
with the basal portion inserted in a groove. The third tarsal joint
is generally bilobed. Over 400 species exist in Great Britain, few
of which exceed half an inch in length. The genera Phyllobius
and Polydrosus include some of the most beautiful insects found in

Britain, their brilliancy, like that of the Lcpidoptcra, being due to

the presence of microscopic scales. The diamond beetle of South

America, Entimus imperialis, is another singularly beautiful
weevil

;
its colour is black, studded with spangles of golden green.

The immense family of the Curculionidae includes members which
differ greatly from one another in size, colour, and appearance ;

even the rostrum, the most striking common characteristic, varies

greatly. The form of the body is very various : some are rounded
or oval, others elongated, almost linear

;
some are covered with

warty protuberances, whilst others are smooth and shining, often

with a metallic lustre.

One of the commonest members of this family in Great Britain

is the Nut Weevil, Balaninus nucum. It is of a brownish colour,
varied with yellow, the legs reddish. Its rostrum is unusually long,

being five-sixths of the body length in the female, and slightly shorter

in the male. The antenna; are 7-jointed. The first three joints
are much longer than thick

;
the four following are shorter, and the

seventh not longer than thick. The larva is very common in

hazel nuts and filberts. When the nuts are about half-grown,
the female bores, with its rostrum, a minute hole in the still com

paratively soft nut shell, and deposits an egg within the nut. The

egg is said to be pushed in by means of the long rostrum. As
the nut grows the slight puncture becomes almost obliterated,
so that it is unnoticed by all but the most observant eye. The
larva is a thick white

grub with a brownish

head, bearing fleshy tu

bercles along its side.

It feeds upon the sub
stance of the nut. The
nuts which are infested

by this insect are usually
the first to fall to the

ground ;
the larva then

bores a round hole

through the nut shell,

by means of its jaws,
and creeps out. It hides

itself in the ground
during the winter, and
in the spring it passes
into the pupa stage, from
which it emerges about

August as the full-grown
insect. A nearly allied

form, Balaninus glan-

dium, attacks both hazel

nuts and acorns.

In an unobtrusive way
weevilsdoimmense harm
to vegetation. This is

effected not so much by
their numbers and their powers of consumption, as amongst cater

pillars, but by their habits of attacking the essential parts of a

plant, and causing by their injuries the death of the plant affected.

They destroy the young buds, shoots, and fruits, and attack the

young plants in their most delicate organs. Many of them devour

seed, as the Corn Weevils, Calandra granaria (see WHEAT) and C.

oryzse, and in this way vegetation is severely injured, and its spread

seriously checked. Others cause much damnge in forests, by boring
under the bark and through the wood of trees, whilst some even

burrow in the tissue of the leaves.

The BrenthidM are by some authorities included in the family
Curculiomdse. They include some 275 species, and are almost

exclusively tropical. Their antennae are 11-jointed, not elbowed.

The rostrum is straight and very long. The shape of the body is

very long and narrow, the first and second abdominal segment

being very long. Allied to these is the sub-family Attclalides.

The BruchidsB, form a somewhat larger family than the fore

going, containing over 400 species. The antennas arc straight, and

inserted upon the head just in front of the eyes; they are 11-jointed,

and serrated or toothed in the inside. The rostrum is short.

Bruchus pisi causes considerable damage to pease ; during the spring
the beetle lays its eggs in the young pea, which is devoured by the

larva which hatches out in it. (A. E. S. )

WEIGHING MACHINES. See BALANCE; also

MECHANICS (vol. xv. p. 771) and MINT (vol. xvi. p. 490).

1. Balaninus gJandium, magnified.
2. The same, natural size.

3. Tho larva, magnified.
4. The same, natural size.

5. Head amt snout of the female, magnified.
6. The same parts of the male, magnified, to show

arrangement of antenna?.
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WEIGHTS AND MEASUKES
THIS

subject may be best divided for convenience of

reference into three parts : I. SCIENTIFIC, including
the facts and data usually needed for scientific reference

;

II. HISTORICAL, including the principles of research and

results in ancient metrology ;
and III. COMMERCIAL, in

cluding the weights and measures of modern countries as

used in commerce.

I. SCIENTIFIC.

A unit of length is the distance between two points
defined by some natural or artificial standard, or a multiple
of that. For instance, in Britain the unit of the yard is

defined by the distance between two parallel lines on gold
studs sunk in a bar of bronze, when at 62 F., which bar is

preserved in the Standards Office. There are other units,

such as the inch, foot, mile, &c.; but, as these are aliquot

parts or multiples of the yard, there is no separate standard

provided for them. A unit is an abstract quantity, repre
sented by a certain standard, and more or less perfectly

by copies of the standard.

A unit of mass is the matter of a standard of mass, or

a multiple of that. For instance, in Britain the unit of

the pound is defined by a piece of platinum preserved in

the Standards Office.

A unit of weight is the attractive force exerted between

a unit of mass and some given body at a fixed distance,

this force being the weight of the unit in relation to the

given body, or any other body of equal mass. 1
Usually

the given body is the earth, and the distance a radius of

the earth. For instance, the unit of weight in Britain is

the attraction between the earth and the standard pound
when that is placed at sea-level at London, in a vacuum.

For astronomical comparisons the unit of mass is the sun,

and a unit of weight is not needed.

Standards of length are all defined on metal bars at

present in civilized countries. Various natural standards

have been proposed, such as the length of the polar
diameter of the earth (inch), the circumference of. the

earth (metre) in a given longitude, a pendulum vibrating
in one second at a fixed distance from the earth, a wave
of light emitted by an incandescent gas, &c. But the

difficulty of ascertaining the exact value of these lengths

prevents any material standard being based upon them
with the amount of accuracy that actual measurements,
to be taken from the standard, require. A natural

standard is therefore only a matter of sentiment.

Standards of length are of two types, the defining

points being either at a certain part of two parallel lines

engraven in one plane (a line-standard), or else points on

two parallel surfaces, which can only be observed by contact

(an end-standard). The first type is always used for

accurate purposes. Units of surface are always directly
related to standards of length, without any separate
standards. Volume is either determined by the lineal

dimensions of a space or a solid, or, for accurate pur

poses, by the mass of water contained in a volume at

a given temperature, which again is measured either by
liquid measure, or, more accurately, by weight. The
standard of volume in Britain is a hollow cylinder of

bronze, with a plate glass cover, when at 62 (gallon),

legally defined as 277-274 cubic inches, or containing 10

pounds of water at 62 F.

Comparisons. Lengths nearly equal are compared
1 The word weight has in common use two meanings, (1) the force

exerted between the earth and a body, and (2) a mass which is

weighed against other bodies. In scientific use, however, weight
means only a property of matter by which it is most convenient to

compare the relative amounts of masses.

accurately by fixing two micrometer microscopes with

their axes parallel, and at the required distance apart, on

a massive support which will not quickly vary with

temperature ;
then the two lengths to be compared, e.g.,

the standard yard and another, are alternately placed
beneath the microscopes, and their lengths observed several

times. The error of a single observation in the Standards

Department is stated to be a 100,000th of an inch. For

fractional lengths a divided bar is required, the accuracy
of which is ascertained by a shorter measure, which can be

compared with successive sections of the whole length by
micrometers. For ordinary purposes, where not less than

001 inch is to be observed, measures may be placed in

contact if one is divided on the edge, and the comparison
made with a magnifier. In large field-work the ends of

a measure are transferred vertically to the ground by
a small transit instrument or theodolite. End-measures

between surfaces are read by means of a pair of contact

pieces bearing line marks, the value of which is ascertained

separately, or by a second end-measure; if both measures

bear a line for observation, reversals then give the value of

each measure.

Volumes are always most accurately defined by their

weight of water, as weighing can be more accurately done

than measuring. If the volume is hollow, it may be filled

with water and closed with a sheet of plate glass, or if

solid the body may be weighed in water and out, the

difference giving the weight of its volume of water. Un
fortunately the relation between water-weight and absolute

volume is not yet accurately known. Volumes of liquid
are similarly ascertained by their weight. Volumes of gas
are measured in a graduated glass vessel inverted over a

liquid, or for commercial purposes by some form of

registering ilow-meter.

Masses are compared by the BALANCE (q.v.), which may
be made to indicate a 100,000,000th of the mass. They
may also be estimated, not by their attractive force being
balanced by an equal mass, but by the elasticity of a

spring ; this, which is the only true weighing-machine

showing weight and not mass, is useful for rough

purposes, owing to its quick indication
;
the most accurate

form probably is that with angular readings.
2

Temperature and the Atmosphere. All the serious diffi

culties of weighing and measuring result from these causes,

the effects of which and their corrections we will briefly

notice. In measurement, since all bodies expand by heat,

the temperature at which any measure or standard bar

represents the abstract unit requires to be accurately
stated and observed, the accuracy of optical observation

being about equal to y^g- of a degree F. of expansion in a

standard. Great accuracy is therefore needed in the

manufacture and reading of thermometers, and care that

the standard and the thermometer shall be at the same

temperature. Another method is to attach a parallel bar

of very expansible metal to one end of the standard, and

read its length on the standard at the other end; this

ensures a more thorough uniformity of mean temperature
between the standard and the heat-measurer. The most

accurate method is by immersing the measures in a liquid,

of which the temperature is read by several thermometers;
but this is scarcely needful unless high or low temperatures
are required to ascertain the rate of expansion. A room
with thick walls, double windows, and the temperature

regulated by a gas stove is practically sufficiently equable
for comparisons.

The temperature adopted for the standards is not the
- See Nature, xxx. 2U5.



same in different countries. In Britain 62 F. has been

adopted since the revision of the standards in 1822, as

being a convenient average temperature for work; but, as

it is purely a temperature of convenience, the rather higher

point of G8 F. would be better. In any case an aliquot

part of the thermal unit from freezing to boiling of water

should be adopted ;
G2 is and 68 is

-J-
of this interval.

Whether a much higher temperature would not be more

conducive to accuracy is a question; 92, or ^ of the

thermal unit, would be so near the temperature of the

observer s skin and breath that measures and balances

could be approached with less production of error
;
and

such a heat does not at all hinder accurate observing. The

French temperature of 32 F. for standards has abandoned

all other considerations in favour of readily fixing the

temperature in practice by melting ice. This is a ready
means of regulation, but a point so far from ordinary

working temperatures has two great disadvantages : the

observer s warmth produces more error, and the corrections

for all observations not iced are so large that the rates of

expansion require to be known very accurately for every
substance employed. For water their standard tempera
ture is 39 -

2 F., when it is at its maximum density ;
this

has the advantage that the density varies less with

temperature than at any other point, but it is very doubt

ful if this is much used for actual work.

No substance expands uniformly with temperature,
most materials expanding more rapidly at higher tempera
tures. The expansion of rods of the following metals, of

100 inches long, is given in decimals of an inch for the

90 from 32 to 122 F. (0 to 50 C.), and from 122 to

212 F. (50 to 100 C.):
1
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plates let into the granite step along the back of Trafalgar

Square. As this is a practically invariable earth-fast

standard, and most convenient for reference, it is important
to know the minute errors of it, as determined by the

Standards Department.
1

Starting from the errors are in

inches

atO 10 20 T0 40 50 00 70 SO 90 100 foot,

error -007 -019 -022 -015 -008 -007 +-011 +-021 +0-17 -008 inches.

The mean uncertainty in these values is 003, and the

greatest uncertainty 01. The total length of the chain

standard is - 019 inch from the truth. There is also a

public balance provided at Greenwich observatory, which

shows the accuracy of any pound weight placed upon it,

For important scientific standards comparisons are made

gratuitously, as a matter of courtesy, by the officials of the

Standards Office, 7 Old Palace Yard, Westminster. The
most delicate weighings are all performed in a vacuum
case with glass sides, which is so constructed that the

weights can be exchanged from one arm to the other

without opening the case, so as to obtain double

weighings.
The toleration of error in copies for scientific purposes,

by the Standards Department, is 0005 inch on the yard
or lesser lengths, about equal to 15 divisions of the

micrometer
;
on the pound 0025 grain, about J a division

of the official balances
;
on the ounce 001 grain ;

on the

gallon 1 grain ;
and on the cubic foot 4 grains. The

toleration for commercial copies is 005 on the yard, 001

on the foot and under, and 1 grain on weights of 1 ounce

to 1 pound.
2 The Standards Commission of 1851 recom

mended a limit of 1 in 20,000.
For practical work of moderate accuracy the most

convenient forms of measures are for lengths under a

foot, feather-edge metal scales divided to -^ inch (finer

divisions are only confusing, and 10
1
00 of an inch can be

safely read by estimation) ;
for lengths of 1 to 10 feet,

metal tubes or deep bars bearing line-divisions, and with

permanent feet attached at 21 per cent, from either end,

so that the deformation by flexure is always the same
;
for

long distances a steel tape with fine divisions scratched

across it and numbered by etching. The most accurate way
of using such a tape is not to prepare a flat bed for it, but

to support it at points not more than 50 feet apart ;
then

by observing the distances and levels of these points, and

knowing the weight of the tape, the correction for the

sloping distance between the points and the difference of

the catenary length of the tape from the straight distance

can be precisely calculated
;
the corrections for stretching

of the tape (best done by a lever arm with fixed weight),
and for temperature, are all that are needful besides.

The first French standard metre (of 1799) is a platinum
bar end-standard of about 1 inch wide and

-f
inch thick

;

the new standard of the International Metric Commission
is a line-standard of platino-iridium, 40 inches long and
8 inches square, grooved out on all four sides so that

its section is between x and H form
;

this provides the

greatest rigidity, and also a surface in the axis of the bar

to bear the lines of the standard. The new standard

kilogramme, like the old one, is a cylinder of platinum of

equal diameter and height. These new standards are pre
served in the International Metric Bureau at Paris, to

which seventeen nations contribute in support and direc

tion, and in which the most refined methods of comparison
are adopted. For lineal comparisons the alternate sub

stitution of the measures on a sliding bed beneath fixed

micrometer microscopes is provided as in the British office,

and a bath for the heating of one measure in a liquid to

ascertain its expansion. For weighing four balances are

1
Report of Warden of the Standards, 1875.

2
Report of Warden, 1868, see also 1872.

provided, each with mechanism for the transposition of the

weights, and the lowering of the balance into play on its

bearings, so that weighings can be performed at 13

feet distance from the balance, thus avoiding the disturb

ance caused by the warmth of the observer. The readings
of the balance scale are made by a fixed telescope, the

motion being observed by the reflexion of a fixed scale

from a mirror attached to the beam of the balance. In

this bureau are also an equally fine hydrostatic balance for

taking specific gravities by Avater weighing, a standard

barometer, and an air thermometer, with all subsidiary

apparatus. The special work of the bureau is the con

struction and comparison of metric standards for all the

countries supporting it, and for scientific work of all kinds.

The legal theory of the British system of weights and
measures is (A) the standard yard, with all lineal measures

and their squares and cubes based upon that
; (B) the

standard pound of 7000 grains, with all weights based

upon that, with the troy pound of 5760 grains for trade

purposes ; (C) the standard gallon (and multiples and
fractions of

it),
declared to contain 10 Ib of water at

62 F., being in volume 277 274 cubic inches, which con

tain each 252 724 grains of water in a vacuum at 62,
or 2 52 458 grains of water weighed with brass weights in

air of 62 with the barometer at 30 inches.

The legal theory of the metric system of weights and
measures is (A) the standard metre, with decimal fractions

and multiples thereof
; (B) the standard kilogramme,

with decimal fractions and multiples thereof
; (C) the

litre (with decimal fractions and multiples), declared to be

a cube of $ metre, and to contain a kilogramme of water

at 4 C. in a vacuum. No standard litre exists, all liquid
measures being legally fixed by weight. The metre was

supposed, when established in 1799, to be a ten-millionth

of the quadrant of the earth through Paris
;

it differs from

this theoretical amount by about 1 in 4000.

The legal equivalents between the British and French

systems are metre = 39 37079 inches; kilogramme =
15432 -34874 grains. By the more exact comparisons of

Captain Clarke (1866) the metre (at C., 32 F.) is

equal to 39 -370431 96 inches of the yard at 62 F.
;
but

Rogers in 1882 compared the metre as 39 37027. It

must always be remembered that a French metre of per
fect legal exactitude will, by expanding from 32 to 62

F., become equal to a greater number of inches when the

two measures are placed together ;
thus a brass metre is

equal to 39 382 inches when compared with British

measures at the same temperature, and this is its true

commercial equivalent. The kilogramme determination

above is that of Professor Miller (1844), against the kilo

gramme des Archives, but in 1884 the international kilo

gramme yielded 15432-35639.
For further details, seeH. &quot;W. Chisholm, Weighing^

and Measuring
(Nature series), 1877, and Reports of the Warden of the Standards,

subsequently of the Standards Department (all in British Museum

Newspaper Room), for all practical details, especially reports on
metre (1868-9), errors of grain weights (1872), principles of measur

ing (long paper of German Standards Commission, translated 1872),

Trafalgar Square standards (1876), density of water (1883), tolera

tion of error, British and international (1883), standard wire and

plate gauges in inches (1883), besides numerous practical tables,

mainly in the earlier numbers before the wardenship was merged
in the Board of Trade.

II. HISTORICAL.

Though no line can be drawn between ancient and

modern metrology, yet, owing to neglect, and partly to the

scarcity of materials, there is a gap of more than a

thousand years over which the connexion of units 3 of

3 In the absence of the actual standards of ancient times the units

of measure and of weight have to be inferred from the other remains
;

hence unit in this division is used for any more or less closely denned

amount of length or weight in terms of which matter was measured.



W E I G H T 8 AND MEASURES 481

measure is mostly guess-work. Hence, except in a few

cases, we shall not here consider any units of the Middle

Ages. A constant difficulty in studying works on metro

logy is the need of distinguishing the absolute facts of the

case from the web of theory into which each writer has

woven them, often the names used, and sometimes the

very existence of the units in question, being entirely an

assumption of the writer. Therefore we shall here take

the more pains to show what the actual authority is for

each conclusion. Again, each writer has his own leaning :

BiJckh, to the study of water-volumes and weights, even

deriving linear measures therefrom
; Queipo, to the con

nexion with Arabic and Spanish measures
; Brandis, to the

basis of Assyrian standards
; Mommsen, to coin weights ;

and Bortolotti to Egyptian units
;
but Hultsch is more

general, and appears to give a more equal representation
of all sides than do other authors. In this article the

tendency will be to trust far more to actual measures and

weights than to the statements of ancient writers
;
and

this position seems to be justified by the great increase in

materials, and the more accurate means of study of late.

The usual arrangement by countries has been mainly
abandoned in favour of following out each unit as a whole,
without recurring to it separately for every locality.

The materials for study are of three kinds. (1) Literary,
both in direct statements in works on measures (e.g., Elias

of Nisibis), medicine (Galen), and cosmetics (Cleopatra), in

ready-reckoners (Didymus), clerk s (katib s) guides, and
like handbooks, and in indirect explanations of the equiva
lents of measures mentioned by authors

(e.g., Josephus).
But all such sources are liable to the most confounding
errors, and some passages relied on have in any case to

submit to conjectural emendation. These authors are of

great value for connecting the monumental information,
but must yield more and more to the increasing evidence

of actual weights and measures. Besides this, all their

evidence is but approximate, often only stating quantities
to a half or quarter of the amount, and seldom nearer than

5 or 10 per cent.; hence they are entirely worthless for all

the closer questions of the approximation or original

identity of standards in different countries
;
and it is just

in this line that the imagination of writers has led them
into the greatest speculations, unchecked by accurate evi

dence of the original standards. (2) Weights and measures

actually remaining. These are the prime sources, and, as

they increase and are more fully studied, so the subject
will be cleared and obtain a fixed basis. A difficulty has

been in the paucity of examples, more due to the neglect
of collectors than the rarity of specimens. The number
of published weights did not exceed 600 of all standards

a short time ago ;
but the collections in the last three

years from Naucratis (aS),
1 Defenneh (29), and Memphis

(44) have supplied over six times this quantity, and of an
earlier age than most other examples, while existing
collections have been more thoroughly examined

;
hence

there is need for a general revision of the whole subject.
It is above all desirable to make allowances for the changes
which weights have undergone ; and, as this has only been
done for the above Egyptian collections and that of the

British Museum, conclusions as to the accurate values of

different standards will here be drawn from these rather

than Continental sources. (3) Objects which have been

made by measure or iveiyht, and from which the unit of

construction can be deduced. Buildings will generally
yield up their builder s foot or cubit when examined
(Inductive Metrology, p. 9). Vases may also be found

bearing such relations to one another as to show their unit
of volume. And coins have long been recognized as one

1 These figures refer to the list of publications at the end of the

present section, p. 489.

of the great sources of metrology, valuable for their wide

and detailed range of information, though most unsatis

factory on account of the constant temptation to diminish

their weight, a weakness which seldom allows us to reckon

them as of the full standard. Another defect in the evi

dence of coins is that, when one variety of the unit of

weight was once fixed on for the coinage, there was (bar

ring the depreciation) no departure from it, because of the

need of a fixed value, and hence coins do not show the

range and character of the real variations of units as do

buildings, or vases, or the actual commercial weights.
PRINCIPLES OF STUDY. (1) Limits of Variation in

Different Copies, Places, and Times. Unfortunately, so

very little is known of the ages of weights and measures

that this datum most essential in considering their his

tory has been scarcely considered. In measure, Egyptians
of Dynasty IV. at Gizeh on an average varied 1 in 350
between different buildings (27). Buildings at Persepolis,
all of nearly the same age, vary in unit 1 in 450 (25). In

cluding a greater range of time and place, the Roman foot

in Italy varied during two or three centuries on an average

y^-5- from the mean. Covering a longer time, we find an

average variation of
0-5-5-

*n tne Attic foot (25), y-i^ in the

English foot (25), y-}-^ in the English itinerary foot (25).
So we may say that an average variation of j^- by tolera

tion, extending to double that by change of place and

time, is usual in ancient measures. In weights of the

same place and age there is a far wider range ;
at Defenneh

(29), within a century probably, the average variation of

different units is $, $, and ^-, the range being just the

same as in all times and places taken together. Even in

a set of weights all found together, the average variation

is only reduced to ^ in place of $ (29). Taking a

wider range of place and time, the Roman libra has an

average variation of -^ in the examples of better period

(43), and in those of Byzantine age -gV (44). Altogether,
we see that weights have descended from original varieties

with so little intercomparison that no rectification of their

values has been made, and hence there is as much variety
in any one place and time as in all together. Average
variation may be said to range from ^ to ^ in different

units, doubtless greatly due to defective balances.

2. Hate of Variation. Though large differences may
exist, the rate of general variation is but slow, excluding,
of course, all monetary standards. In Egypt the cubit

lengthened yi-jj-
in some thousands of years (25, 44). The

Italian mile has lengthened y^ since Roman times (2) ;

the English mile lengthened about -^^ in four centuries

(31). The English foot has not appreciably varied in

several centuries (25). Of weights there are scarce any
dated, excepting coins, which nearly all decrease

;
the

Attic tetradrachm, however, increased -^ in three centuries

(28), owing probably to its being below the average
trade weight to begin with. Roughly dividing the Roman

weights, there appears a decrease of ^ from imperial to

Byzantine times (43).
3. Tendency of Variation. This is, in the above cases

of lengths, to an increase in course of time. The Roman
foot is also probably ^i larger than the earlier form of it,

and the later form in Britain and Africa perhaps another

-jjiy- larger (25). Probably measures tend to increase and

weights to decrease in transmission from time to time or

place to place ;
but far more data are needed to study

this.

4. Details of Variation. Having noticed variation in

the gross, we must next observe its details. The only way
of examining these is by drawing curves (28, 29), repre

senting the frequency of occurrence of all the variations

of a unit
;
for instance, in the Egyptian unit the kat

counting in a large number how many occur between 140
XXIV. 6 r
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and 141 grains, 141 and 142, and so on; such numbers

represented by curves show at once where any particular

varieties of the unit lie (see Jfaukratis, i. p. 83). This

method is only applicable where there is a large number
of examples ;

but there is no other way of studying the

details. The results from such a study of the Egyptian

kat, for example show that there are several distinct

families or types of a unit, which originated in early times,

have been perpetuated by copying, and reappear alike in

each locality (see Tanis, ii. pi. 1.). Hence Ave see that if

one unit is derived from another it may be possible, by the

similarity or difference of the forms of the curves, to dis

cern whether it was derived by general consent and recog
nition from a standard in the same condition of distribu

tion as that in which we know it, or whether it was derived

from it in earlier times before it became so varied, or by
some one action forming it from an individual example of

the other standard without any variation being trans

mitted. As our knowledge of the age and locality of

weights increases these criteria in curves will prove of

greater value
;
but even now no consideration of the con

nexion of different units should be made without a graphic

representation to compare their relative extent and nature

of variation.

5. Transfer of Units. The transfer of units from one

people to another takes place almost always by trade.

Hence the value of sucli evidence in pointing out the

ancient course of trade, and commercial connexions (17).
The great spread of the Phoenician weight on the Mediter

ranean, of the Persian in Asia Minor, and of the Assyrian
in Egypt are evident cases

;
and that the decimal weights

of the laws of Manu (43) are decidedly riot Assyrian or

Persian, but on exactly the Phoenician standard, is a

curious evidence of trade by water and not overland. If,

as seems probable, units of length may be traced in pre
historic remains, they are of great value

;
at Stonehenge,

for instance, the earlier parts are laid out by the Phoenician

foot, and the later by the Pelasgo-Ptoman foot (26). The
earlier foot is continually to be traced in other megalithic

remains, whereas the later very seldom occurs (25). This

bears strongly on the Phoenician origin of our prehistoric
civilization. Again, the Belgic foot of the Tungri is the

basis of the present English land measures, which we thus

see are neither Ptoman nor British in origin, but Belgic.

Generally a unit is transferred from a higher to a less

civilized people ;
but the near resemblance of measures

in different countries should always be corroborated by
historical considerations of a probable connexion by com
merce or origin (Head, Historia Numorum, xxxvii.). It

should be borne in mind that in early times the larger

values, such as minse, would be transmitted by commerce,
while after the introduction of coinage the lesser values of

shekels and drachmae would be the units
;
and this needs

notice, because usually a borrowed unit was multiplied or

divided according to the ideas of the borrowers, and

strange modifications thus arose.

6. Connexions of Lengths, Volumes, and Weights. This

is the most difficult branch of metrology, owing to the

variety of connexions which can be suggested, to the

vague information we have, especially on volumes, and to

the liability of writers to rationalize connexions which

were never intended. To illustrate how easy it is to go

astray in this line, observe the continual reference in

modern handbooks to the cubic foot as 1000 ounces of

.water ;
also the cubic inch is very nearly 250 grains, while

the gallon has actually been fixed at 10 K) of water
;
the

first two are certainly mere coincidences, as may very prob

ably be the last also, and yet they offer quite as tempting
a base for theorizing as any connexions in ancient metro

logy. ISTo such theories can be counted as more than

coincidences which have been adopted, unless we find a

very exact connexion, or some positive statement of

origination. The idea of connecting volume and weight
has received an immense impetus through the metric

system, but it is not very prominent in ancient times.

The Egyptians report the weight of a measure of various

articles, amongst others water (6), but lay no special
stress on it

;
and the fact that there is no measure of

water equal to a direct decimal multiple of the weight-unit,

except very high in the scale, does not seem as if the

volume was directly based upon weight. Again, there are

many theories of the equivalence of different cubic cubits

of water with various multiples of talents (2, 3, 18, 24,

33); but .connexion by lesser units would be far more

probable, as the primary use of weights is not to weigh
large cubical vessels of liquid, but rather small portions of

precious metals. The Roman amphora being equal to the

cubic foot, and containing 80 librae of water, is one of the

strongest cases of such relations, being often mentioned by
ancient writers. Yet it appears to be only an approximate
relation, and therefore probably accidental, as the volume

by the examples is too large to agree to the cube of the

length or to the weight, differing J&amp;lt;j-,

or sometimes even

TV. All that can be said therefore to the many theories

connecting weight and measure is that they are possible,
but our knowledge at present does not admit of proving
or disproving their exactitude. Certainly vastly more
evidence is needed before we would, with Bockh (2),

derive fundamental measures through the intermediary of

the cube roots of volumes. Soutzo wisely remarks on the

intrinsic improbability of refined relations of this kind

(lEtalons Ponderaux Primitifs, note, p. 4).

Another idea which has haunted the older metrologists,
but is still less likely, is the connexion of various measures
with degrees on the earth s surface. The lameness of the

Greeks in angular measurement would alone show that

they could not derive itinerary measures from long and

accurately determined distances on the earth.

7. Connexions ivith Coinage. From the 7th century
B.C. onward, the relations of units of weight have been

complicated by the need of the interrelations of gold,

silver, and copper coinage ;
and various standards have

been derived theoretically from others through the weight
of one metal equal in value to a unit of another. That
this mode of originating standards was greatly promoted,
if not started, by the use of coinage we may see by the

rarity of the Persian silver weight (derived from the

Assyrian standard), soon after the introduction of coinage,
as shown in the weights of Defenneh (29). The relative

value of gold and silver (17, 21) in Asia is agreed gene

rally to have been 13 J to 1 in the early ages of coinage ;

at Athens in 434 B.C. it was 14:1; in Macedon, 350 B.C.,

12|
. i

.
in Sidi^ 400 B.C., 15 : 1, and 300 B.C., 12:1;

in Italy, in 1st century, it was 12:1, in the later empire
13 9 : 1, under Justinian 14 4 : 1, and in modern times

15 5 : 1, but at present 23 : 1, the fluctuations depend
ing mainly On the opening of large mines. Silver stood to

copper in Egypt as 80 : 1 (Brugsch), or 120 : 1 (Revil-

lout) ;
in early Italy and Sicily as. 250 : 1 (Mommsen),

or 120 : 1 (Soutzo), under the empire 120 : 1, under

Justinian 100 : 1
;
at present it is 150 : 1. The distinc

tion of the use of standards for trade in general, or for

silver or gold in particular, should be noted. The early
observance of the relative values may be inferred from

Num. vii. 13, 14, where silver offerings are 13 and 7

times the weight of the gold, or of equal value and one-

half value.

8. Legal Regulation of Measures. Most states have

preserved official standards, usually in temples under

priestly custody. The Hebrew &quot; shekel of the sanctuary
&quot;
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is familiar
;
the standard volume of tlie apet was secured

in the dromus of Anubis at Memphis (35); in Athens,
besides the standard weight, twelve copies for public com

parison were kept in the city ;
also standard volume

measures in several places (2) ;
at Pompeii the block with

standard volumes cut in it was found in the portico of the

forum (33) ;
other such standards are known in Greek

cities (Gythium, Panidum, and Trajanopolis) (n, 33) ;
at

Iiome the standards were kept in the Capitol, and weights
also in the temple of Hercules (2) ;

the standard cubit of

the Xilometer was before Constantino in the Serapseum,
but was removed by him to the church (2). In England
the Saxon standards were kept at Winchester before 950

A.D., and copies were legally compared and stamped ; the

Normans removed them to Westminster to the custody of

the king s chamberlains at the exchequer ;
and they were

preserved in the crypt of Edward the Confessor, while re

maining royal property (9). The oldest English standards

remaining are those of Henry VII. Many weights have
been found in the temenos of Demeter at Cnidus, the

temple of Artemis at Ephesus, and in a temple of Aphro
dite at Byblus (44) ;

and the making or sale of weights

may have been a business of the custodians of the temple
standards.

9. Names of Units. It is needful to observe that most
names of measures are generic and not specific, and cover

a great variety of units. Thus foot, digit, palm, cubit,

stadium, mile, talent, mina, stater, drachm, obol, pound,
ounce, grain, metretes, medimnus, modius, hin, and many
others mean nothing exact unless qualified by the name
of their country or city. Also, it should be noted that

some ethnic qualifications have been applied to different

systems, and such names as Babylonian and Euboic are

ambiguous ;
the normal value of a standard will therefore

be used here rather than its name, in order to avoid con

fusion, unless specific names exist, such as hit and uten.

All quantities stated in this article without distinguish

ing names are in British units of inch, cubic inch, or

grain.

STANDARDS OF LENGTH. Most ancient measures have been
derived from one of two great systems, that of the cubit of 20 63

inches, or the digit of 729 inch; and both these systems are found
in the earliest remains.
20-63 ins. First known in Dynasty IV. in Egypt, most

accurately 20 620 in the Great Pyramid, varying 20 51 to 2071 in

Dyn. IV. to VI. (27). Divided decimally in lOOths
;
but usually

marked in Egypt into 7 palms or 28 digits, approximately ;
a

mere juxtaposition (for convenience) of two incommensurate
systems (25, 27). The average of several cubit rods remaining is

20-65, ago in general about 1000 B.C. (33). At Phil.-e, &c., in
Roman times 2076 on the Kilometers (44). This unit is also re
corded by cubit lengths scratched on a tomb at Beni Hasan (44),
and by dimensions of the tomb of Ramessu IV. and of Edfu
temple (5) in papyri. From this cubit, mold, was formed the xylon
of 3 cubits, the usual length of a walking-staff; fathom, ncnt, of
4 cubits, and the lehct of 40 cubits (18) ;

also the schcenus of 12,000
cubits, actually found marked on the Memphis-Faium road (44).

Babylonia had this unit nearly as early as Egypt. The divided

plotting scales lying on the drawing boards of the statues of Gudea
(Nature, xxviii. 341) are of 20 89, or a span of 10 44, which is

divided in 16 digits of 653, a fraction of the cubit also found in

Egypt. Buildings in Assyria and Babylonia show 20 5 to 20 6.

The Babylonian system was sexagesimal, thus (18)

uhan, 5 = qat, 6= ammat, C = q,inn,
69 inch U-44 20-6 124

= sos,
7430

= parasane, 2 = kaspji

223,000 440,000,

Asia Minor had this unit in early times, in the temples of

Ephesus 20-55, Samos 20 62 ; Hultsch also claims Priene 20 90, and
the stadia of Aphrodisias 20 67, and Laodicea 20 94. Ten build
ings in all give 20-63 mean (18, 25); but in Armenia it rose to 20 76
in late Roman times, like the late rise in Egypt (25). It was speci
ally divided into |th, the foot of fths being as important as the
cubit.

12-45 ins.
^k was csrec ially the Greek derivative of the 20 63

$ of 20 75.
cubit- It originated in Babylonia as the foot of that

system (24), in accordance with the sexary system
applied to the early decimal division of the cubit. In Greece it is
the most usual unit, occurring in the Propykea at Athens 12*44,

temple at JEgina 12 40, Miletus 12 -51, the Olympic course 12 62,
&c. (18) ; thirteen buildings giving an average of 12 45, mean
variation 06 (25), =f of 2075, m. var. 10. The digit

=
| pala;ste,= 1 foot of 12 4; then the system is

= orguia .......................... ,..100 i

10. .......... . ............ .. ...... =noana 10= plethron ,
6=}

stuaion -

1245 747012-4 inch

/
\ .. ...... =noana,

74 7 124 5

Iii Etruria it probably appears in tombs as 12 45 (25) ; perhaps
in Roman Britain

;
and in mcditcval England as 12 47 (25).

13-8 ins
^&quot;s ^* *s scarcely known monumentally. On three

2 Of 20-7 Egyptian cubits there is a prominent mark at the 19th

digit or 14 inches, which shows the existence of such
a measure (33). It became prominent when adopted by Philctserus
about 280 B.C. as the standard of Pergamum (42), and probably it

had been shortly before adopted by the Ptolemies for Egypt. From
that time it is one of the principal units in the literature (Didymus,
&c.), and is said to occur in the temple of Augustus at Pergamum as
13 8 (18). Fixed by the Romans at 16 digits (13^ = Roman foot),
or its cubit at If Roman feet, it was legally

= 13 94 at 123 B.C.

(42); and 7-| Philetrerean stadia werc = Roman mile (18). The
multiples of the 20 63 cubit are in late times generally reckoned in
these feet of cubit. The name &quot;Babylonian foot&quot; used by
Buckh (2) is only a theory of his, from which to derive volumes
and weights ;

and no evidence for this name, or connexion with

Babylon, is to be found. Much has been written (2, 3, 33) on sup
posed cubits of about 17-18 inches derived from 20 63, mainly, in

endeavouring to get a basis for the Greek and Roman feet, but
these are really connected with the digit system ;

and the monu
mental or literary evidence for such a division of 20 -C3 will not

17-30 hear examination. There is, however, fair evidence for

B r 2076 U11^s f 17 30 and 1 730 or ^ of 2076 in Persian build

ings (25) ;
and the same is found in Asia Minor as 17 25

or | of 20 70. On the Egyptian cubits a small cubit is marked as
about 17 inches, which may well be this unit, as -f of 20 6 is 17 2

;

and, as these marks are placed before the 23rd digit or 17 0, they
cannot refer to 6 palms, or 17 7, which is the 24th digit, though
they are usually attributed to that (33).
We now turn to the second great family based on the digit.

This has been so usually confounded with the 20 63 family, owing
to the juxtaposition of 28 digits with that cubit in Egypt, that it

should be observed how the difficulty of their incommensurability
has been felt. For instance, Lepsius (3) supposed two primitive
cubits of 13-2 and 20 63, to account for 28 digits being only 20 4
when free from the cubit of 20 63, the first 24 digits being in some
cases made shorter on the cubits to agree with the true digit standard,
while the remaining 4 are lengthened to fill up to 20 -

6. In the

727 ins ^ynasties IV. and V. in Egypt the digit is found in tomb
sculptures as 727 (27); while from a dozen examples

in the later remains we find the mean 728 (25). A length of 10

digits is marked on all the inscribed Egyptian cubits as the &quot;lesser

span
&quot;

(33). In Assyria the same digit appears as 730, particularly
at Nimriul (25) ;

and in Persia buildings show the 10-digit length
of 7 34 (25). In Syria it was about 728, but variable

;
in eastern

Asia Minor more like the Persian, being 732 (25). In these cases
the digit itself, or decimal multiples, seem to have been used.

18-23 ^1C Prc Greek examples of this cubit in Egypt, men-

25 x 7 0f
)

Boiled by Bockh (2), give IS 23 as a mean, which is

25 digits of 729, and has no relation to the 20 63
cubit. This cubit, or one nearly equal, was used in Judaea in the
times of the kings, as the Siloam inscription names a distance of
1758 feet as roundly 1200 cubits, showing a cubit of about 17 6
inches. This is also evidently the Olympic cubit

; and, in pursuance
of the decimal multiple of the digit found in Egypt and Persia,
the cubit of 25 digits was | of the orguia of 100 digits, the series

being

digit, |
2

j|

&quot; CUblt

ijorguia,
10 = amma, 10=stadion.

729 inch is-Y
&quot;

72-9 ; 729 7296

Then, taking | of the cubit, or of the orguia, as a foot, the Greeks
arrived at their foot of 12 14

; this, though very well known in

literature, is but rarely found, and then generally in the form of

the cubit, in monumental measures. The Parthenon step, cele

brated as 100 feet wide, and apparently 225 feet long, gives by
Stuart 12-137, by Penrose 12 165, by Paccard 12 148, differences

due to scale and not to slips in measuring. Probably 12 &quot;16 is the
nearest value. There are but few buildings wrought on this foot
in Asia Minor, Greece, or Roman remains. The Greek system,
however, adopted this foot as a basis for decimal multiplication,
formin&quot;

old

foot,
12 IU inches

= ac;cna,
121 G

= plethron,
1210

which stand as Jth of the other decimal series based on the

digit. This is the agrarian system, in contrast to the orguia
iystem, which was the itinerary series (33).
Then a further modification took place, to avoid the inconven

ience of dividing the foot in 16 j digits, and a new digit was formed

longer than any value of the old digit of -jV of the foot, or 7GO,
so that the series ran
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,. ., /10 = ]iohas
tug 1

,

^&amp;lt;)
t; = orRuia, 10 = amma, 10 = staclion.

7G inch 7 (&amp;gt; 72 9 729 72%

This formation of the Greek system (25) is only an inference from

the facts yet known, for we have not suliicient information to prove

it, though it seems much the simplest and most likely history.

1 1 -R2 Seeing the good reasons for this digit having been ex-

i &quot;9r ported to the West from Egypt from the presence ofthc
x 7^0.

lg
.

2g Cul3ifc in Egypt, and from the 729 digit being the

decimal base of the Greek long measures it is not surprising to find

it in use in Italy as a digit, and multiplied by 16 as a foot. The more

so, as the half of this foot, or 8 digits, is marked off as a measure on

the Egyptian cubit rods (33). Though Queipo has opposed this con

nexion (not noticing the Greek link of the digit), he agrees that it

is supported by the Egyptian square measure of the plethron, being

equal to the Roman actus (33). The foot of 11 6 appears probably
first in the prehistoric and early Greek remains, and is certainly
found in Etrurian tomb dimensions as 11 59 (25). Dbrpfeld con

siders this as the Attic foot, and states the foot of the Greek

metrological relief at Oxford as 11-65 (or 11 -61, Hultsch). Hence
we see that it probably passed from the East through Greece to

Etruria, and thence became the standard foot of Rome ; there,

though divided by the Italian duodecimal system into 12 uncia%
it always maintained its original 16 digits, which are found marked
on some of the foot-measures. The well-known ratio of 25 : 24

between the 12 16 foot and this we see to have arisen through one

being of 100 and the other 16 digits, 16f : 16 being as 25 :

24, the legal ratio. The mean of a dozen foot-measures (i) gives
11 -616d= 008, and of long lengths and buildings 11 607 01. In
Britain and Africa, however, the Romans used a rather longer form

(25) of about H 68, or a digit of 730. Their series of measures was

digitus, 4= palmus, 4 = pes, 5 = passus, 125 = stadium, 8 = milliare;
726 inch 2 90 11-62 58 1 7262 68,100

also
uncia 968 =^ pes, palmipes 14-52= 5 palmi, cubitus 17 43 = 6 palmi.

Either from its Pelasgic or Etrurian use or from Romans, this foot

appears to have come into prehistoric remains, as the circle of

Stonehenge (26) is 100 feet of 11 &quot;68 across, and the same is found
in one or two other cases. 11 -60 also appears as the foot of some
mediseval English buildings (25).
We now pass to units between which we cannot state any con

nexion.

25 1. The earliest sign of this cubit is in a chamber at Abydos
(44) about 1400 B.C.

; there, below the sculptures, the plain wall is

marked out by red designing lines in spaces of 25 13 &quot;03 inches,
which have no relation to the size of the chamber or to the sculpture.

They must therefore have been marked by a workman using a cubit

of 25 13. Apart from mediaeval and other very uncertain data,
such as the Sabbath day s journey being 2000 middling paces for

2000 cubits, it appears that Josephus, using the Greek or Roman
cubit, gives half as many more to each dimension of the temple
than does the Talmud

;
this shows the cubit used in the Talmud

for temple measures to be certainly not under 25 inches. Evidence
of the early period is given, moreover, by the statement in 1 Kings
(vii. 26) that the brazen sea held 2000 baths ; the bath being
about 2300 cubic inches, this would show a cubit of 25 inches.

The corrupt text in Chronicles of 3000 baths would need a still

longer cubit; and, if a lesser cubit of 21 6 or 18 inches be taken,
the result for the size of the bath would be impossibly small. For
other Jewish cubits see 18 2 and 21 6. Oppert (24) concludes from

inscriptions that there was in Assyria a royal cubit of the U cubit,
or 25 &quot;20

;
and four monuments show (25) a cubit averaging 25 28.

For Persia Queipo (33) relies on, and develops, an Arab statement
that the Arab hashama cubit was the royal Persian, thus fixing it

at about 25 inches
;
and the Persian guerze at present is 25, the

royal guerze being l| times this, or 37^ inches. As a unit of 1 013,

decimally multiplied, is most commonly to be deduced from the

ancient Persian buildings, we may take 25 34 as the nearest ap
proach to the ancient Persian unit.

21-6. The circuit of the city wall of Khorsabad (24) is minutely
stated on a tablet as 24,740 feet (U), and from the actual size

the U is therefore 10 806 inches. Hence the recorded series of

measures on the Senkereh tablet are valued (Oppert) as

/20 = (palm), 3 = U, C = qanu, 2 = sa, 5=(n), 12 = us, 30 = kasbu.
US1&amp;gt;

\60 =U, 60 =(rc).
18 inch 3-6 10-80 64 8 129 6 648 7,776 223,280

Other units are the suklum or ^TJ = 5 4, and cubit of 2U = 21&quot;6,

which are not named in this tablet. In Persia (24) the series on
the same base was

vitasti, 2 = arasni
10-7 inches 21-4

= asparasa,
7704

= parnthanha, 2 = Rav;

231,120 402,240

= angusta, 10 = vitasti; and gama={ arasnl; also bazu = 2 arasni.

1-07 107 12 8 21 4 42 8 21 4

probably
yava,
18 inch

The values here given are from some Persian buildings (25), which
indicate 21 4, or slightly less

; Oppert s value, on less certain data,
is 21 52. The Egyptian cubits have an arm at 15 digits or about
10 9 marked on them, which seems like this same unit (33).

This cubit was also much used by the Jews (33), and is so often

referred to that it has eclipsed the 25 1 cubit in most writers. The
Gemara names 3 Jewish cubits (2) of 5, 6, and 7 palms ; and, as

Oppert (24) shows that 25 2 was reckoned 7 palms, 21 6 being 6

palms, we may reasonably apply this scale to the Gemara list, and
read it as 18, 21 6, and 25 2 inches. There is also a great amount
of mediseval and other data showing this cubit of 21 6 to have been
familiar to the Jews after their captivity ;

but there is no evidence

for its earlier date, as there is for the 25-inch cubit (from the brazen

sea) and for the 18-inch cubit from the Siloam inscription.
From Assyria also it passed into Asia Minor, being found on the

city standard of Ushak in Phrygia (33), engraved as 21 -

8, divided

into the Assyrian foot of 10 8, and half and quarter, 5 4 and 27.

Apparently the same unit is found (18) at Heraclea in Lucania,
21 86; and, as the general foot of the South Italians, or Oscan foot

(18), best defined by the 100 feet square being -fa of the jugerum,
and therefore= 10 80 or half of 21 60. A cubit of 21&quot;5 seems

certainly to be indicated in prehistoric remains in Britain, and also

in early Christian buildings in Ireland (25).

22*2. Another unit not far different, but yet distinct, is found

apparently in Punic remains at Carthage (25), about 11 16 (22 32),

and probably also in Sardinia as 11 07 (22 14), where it would

naturally be of Punic origin. In the Hauran 22 16 is shown by a

basalt door (British Museum), and perhaps elsewhere in Syria (25).

It is of some value to trace this measure, since it is indicated by
some prehistoric English remains as 22 4.

20-O. This unit may be that of the pre-Semitic Mesopotamians,
as it is found at the early temple of Mukayyir ( Ur) ; and, with a few
other cases (25), it averages 19 97. It is described by Oppert (24),

from literary sources, as the great U of 222 susi or 39 96, double of

19 98
;
from which was formed a reed of 4 great U or 159 8. The

same measure decimally divided is also indicated by buildings in

Asia Minor and Syria (25).
19 2. In Persia some buildings at Persepolis and other places

(25) are constructed on a foot of 9 6, or cubit of 19 2; while the

modern Persian arish is 38 27 or 2x19 13. The same is found

very clearly in Asia Minor (25), averaging 19 -

3; and it is known in

literature as the Pythic foot (18, 33) of 975, or J of 19 5, if

Censorinus is rightly understood. It may be shown by a mark

(33) on the 26th digit of Sharpe s Egyptian cubit = 19 2 inches.

13 3. This measure does not seem to belong to very early times,
and it may probably have originated in Asia Minor. It is found
there as 13 35 in buildings. Hultsch gives it rather less, at 13 1,

as the &quot;small Asiatic foot.&quot; Thence it passed to Greece, where it

is found (25) as 13 36. In Romano-African remains it is often

found, rather higher, or 13 45 average (25). It lasted in Asia

apparently till the building of the palace at Mashita (620 A.D. ),

where it is 13 22, according to the rough measures we have (25).

And it may well be the origin of the dira Stambuli of 26 6, twice

13 3. Found in Asia Minor and northern Greece, it does not appear
unreasonable to connect it, as Hultsch does, with the Belgic foot

of the Tungri, which was legalized (or perhaps introduced) by
Drusus when governor, as ^ longer than the Roman foot, or 13 07 ;

this statement was evidently an approximation by an increase of 2

digits, so that the small difference from 13 3 is not worth notice.

Further the pertica was 12 feet of 18 digits, i.e., Drusian feet.

Turning now to England, we find (25) the commonest building
foot up to the 15th century averaged 13 22. Here we see the

Belgic foot passed over to England, and we can fill the gap to a

considerable extent from the itinerary measures. It has been
shown (31) that the old English mile, at least as far back as the

13th century, was of 10 and not 8 furlongs. It was therefore equal
to 79,200 inches, and divided decimally into 10 furlongs, 100

chains, or 1000 fathoms. For the existence of this fathom (half

the Belgic pertica) we have the proof of its half, or yard, needing
to be suppressed by statute (9) in 1439, as &quot;the yard and full

hand,&quot; or about 40 inches, evidently the yard of the most visual

old English foot of 13 22, which would be 39 66. We can restore

then the old English system of long measure from the buildings,
the statute-prohibition, the surviving chain and furlong, and the

old English mile shown by maps and itineraries, thus :

foot, 3 = yard, 2 = fathom, 10 = chain, 10 = furlong, 10 = mile.

13-22 39-66 79-32 793 7932 79,320

Such a regular and extensive system could not have been put into

use throughout the whole country suddenly in 1250, especially as

it must have had to resist the legal foot now in use, which was
enforced (9) as early as 950. We cannot suppose that such a system
would be invented and become general in face of the laws enforcing
the 12-inch foot. Therefore it must be dated some time before the

10th century, and this brings it as near as we can now hope to the

Belgic foot, which lasted certainly to the 3d or 4th century, and
is exactly in the line of migration of the Belgic tribes into Britain.

It is remarkable how near this early decimal system of Germany and
Britain is the double of the modern decimal metric system. Had it

not been unhappily driven out by the 12-inch foot, and repressed

by statutes both against its yard and mile, we should need but a

small change to place our measures in accord with the metre.
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The Gallic leuga, or league, is a different unit, being 1 59

British miles by the very concordant itinerary of the Bordeaux

pilgrim. This appears to be the great Celtic measure, as opposed
to the old English, or Germanic, mile. In the north-west of

England and in Wales this mile lasted as 1 56 British miles till

1500
;
and the perch of those party was correspondingly longer

till this century (31). The &quot;old London mile&quot; was 5000 feet, and

probably this was the mile which was modified to 5280 feet, or 8

furlongs, and so became the British statute mile.

STANDARDS OF AREA. We cannot here describe these in detail.

Usually they were formed in each country on the squares of the

long measures. The Greek system was

foot, 3G = hexapodes
100 = acEenn,

1-027 sq.ft. 36-96 102-G8

The Roman system was

pos, 100 = decempeda, 3G = clima,
94 sq. ft. 94 3384

jugerum, 2 = heredium,
0205 acre 1-241

25=aroura,
2567

= actus,

13,536
100 = centum,

124-1

= plctliron.

10,268

2 = jugerum,
27,072

= saltus.

496-4

STANDARDS OF VOLUME. There is great uncertainty as to the

exact values of all ancient standards of volume, the only precise
data being those resulting from the theories of volumes derived

from the cubes of feet and cubits. Such theories, as we have

noticed, are extremely likely to be only approximations in ancient

times, even if recognized then
;
and our data are quite inadequate

for clearing the subject. If certain equivalences between volumes
in different countries are stated here, it must be plainly understood

that they are only known to be approximate results, and not to

give a certain basis for any theories of derivation. All the actual

monumental data that we have are alluded to here, with their

amounts. The impossibility of safe correlation of units necessitates

a division by countries.

Eijypt. The hon was the usual small standard; by 8 vases

which have contents stated in lions (8, 12, 20, 22, 33, 40) the

mean is 29 2 cubic inches 6
; by 9 unmarked pottery measures

(30) 29 1 16, and divided by 20
; by 18 vases, supposed multiples

of hon (i), 32 1 2. These last are probably only rough, and we

may take 29 &quot;2 cubic inches 5. This was reckoned (6) to hold 5

utens of water (uteu . . 1470 grains), which agrees well to the weight ;

but this was probably an approximation, and not derivative, as

there is (14) a weight called shet of 4 70 or 4 95 uten, and this

was perhaps the actual weight of a hon. The variations of hon and

uten, however, cover one another completely. From ratios stated

before Greek times (35) the series of multiples was

ro, 8 = hon, 4 = honnu, 10 = apctf 10 = (Theban), 10 = sa.

or besha\4 = tama
3-65 cub. in. 29-2 116-8 1168 4672 11,CSO 116,800

(Theban) is the
&quot;great

Theban measure.&quot;

In Ptolemaic times the artaba (2336 ), modified from the Persian,
was general in Egypt, a working equivalent to the Attic metretes,
value 2 apet or \ tama ;

medinmus = tama or 2 artabas, and fractions

down to ^l^ artaba (35). In Roman times the artaba remained

(Didymus), but was the usual unit (name unknown), and this

was divided down to ^ or T ^5 artaba (35), thus producing, by^
artaba a working equivalent to the xestes and sextarius (35).

Also a new Roman artaba (Didymus) of 1540 was brought in.

Beside the equivalence of the lion to 5 utens weight of water, the

mathematical papyrus (35) gives 5 besha=f cubic cubit (Revillout s

interpretation of this as 1 cubit3 is impossible geometrically, see

llcv. Eg., 1881, for data) ;
this is very concordant, but it is very

unlikely for 3 to be introduced in an Egyptian derivation, and

probably therefore only a working equivalent. The other ratio of

Kevillotit and Hultsch, 320 lions = cubit3 is certainly approximate.
Syria, Palestine, and Babylonia. Here there are no monumental

data known
;
and the literary information does not distinguish the

closely connected, perhaps identical, units of these lands. More

over, none of the writers are before the Roman period, and many
relied on are mediaeval rabbis. A large number of their statements
are rough (2, 18, 33), being based on the working equivalence of

the bath or epha with the Attic metretes, from which are some
times drawn fractional statements which seem more accurate than

they are. This, however, shows the bath to be about 2500 cubic
inches. There are two better data (2) of Epiphanius and Theo-

doret, Attic medinmus = li baths, and saton (^ bath) = If modii
;

these give about 2240 and 2260 cubic inches. The best datum is in

Josephus (Ant., iii. 15, 3), where 10 baths= 41 Attic or 31 Sicilian

medimni, for which it is agreed we must read modii (33) ; hence
the bath = 2300 cubic inches. Thus these three different reckonings
agree closely, but all equally depend on the Greek and Roman
standards, which are not well fixed. The Sicilian modius here is

IT; r slightly under ^, of the bath, and so probably a Punic variant
of the J bath or saton of Phoenicia. One close datum, if trust

worthy, would be log of water= Assyrian mina . . bath about 2200
cubic inches. The rabbinical statement of cubic cubit of 21 5

holding 320 logs puts the bath at about 2250 cubic inches
; their

log-measure, holding six hen s eggs, shows it to be over rather than
under this amount

;
but their reckoning of bath = ^ cubit cubed is

but approximate; by 21 5 it is 1240, by 25 1 it is 1990 cubic

inches. The earliest Hebrew system was

(log, 4 = kab) 3 = hin, 6\_/bath, or\ ,_ /homer wet.

issaron 10/~(_ epha / \orkor-dry.
32 cub. in. 128 230 283 2300 23,000

Issaron
(&quot;

tenth-deal
&quot;)

is also called gomer. The log and kab are

not found till the later writings ;
but the ratio of hin to issaron is

practically fixed in early times by the proportions in Num. xv.

4-9. Epiphanius stating great hin =18 xestes, and holy hiii = 9,

must refer to Syrian xestes, equal to 24 and 12 Roman ; this makes

holy hin as above, and great hin a double hin, i.e., seah or saton.

His other statements of saton = 56 or 50 sextaria remain unex

plained, unless this be an error for bath = 56 or 50 Syr. sext. and
. .

= 2290 or 2560 cubic inches. The wholesale theory of Revillout

(35) that all Hebrew and Syrian measures were doubled by the
Ptolemaic revision, while retaining the same names, rests entirely
on the resemblance of the names apet and epha, and of log to the

Coptic and late measure lok. But there are other reasons against

accepting this, besides the improbability of such a change.
The Phoenician and old Carthaginian system was (18)

log, 4 = kab, 6 = saton, 30 = covus,
31 cub. in. 123 740 22,200

valuing them by 31 Sicilian = 41 Attic modii (Josephus, above).
The old Syrian system was (18)

cotyle, 2 = Syr.xestes, 18 = sabitha or saton, l = collntlion, 2= bath-artaba ;

21 cub. in. 41 740 1110 2220

also

Syr. xestes, 45 = mavis, 2 = metretes or artaba.

41 1850 3700

The later or Seleucidan system was (18)

cotyle, 2 = Syr. xestes, 90 = Syr. metretes,
22 44 4000

the Syrian being 1 ^ Roman sextarii.

The Babylonian system was very similar (18)

= homer, G=achane.
23,800 142,800

(i), 5 4=capitha, 8=
n

.

a

!!.

S

..epha,
33 cub. in. 132 1980 2380

The approximate value from capitha = 2 Attic chcenices (Xenophon)
warrants us in taking the achane as fixed in the following system,
which places it closely in accord with the preceding.

In Persia Hultsch states

=acl,ane,

74-4 cub. in. 1983 357o 142,800

the absolute values being fixed by artaba =51 Attic chcenices

(Herod., i. 192). The maris of the Pontic system is J of the above,
and the Macedonian and Naxian maris ^ of the Pontic (18). By
the theory of maris= of 20 63

it is 1755 ; by maris = Assyrian
talent, 1850, in place of 1850 or 1980 stated above

;
hence the more

likely theory of weight, rather than cubit, connexion is nearer to

the facts.

AZgindan System.
T
F]ns is so called from according with the

/Eginetan weight. The absolute data arc all dependent on the Attic

and Roman systems, as there are no monumental data. The series

of names is the same as in the Attic system (18). The values are

1 x the Attic (Athenasus, Theophrastus, &c.
) (2, 18), or more closely

11 to 12 times of Attic. Hence, the Attic cotyle being 17 5

cubic inches, the /Eginetun is about 257. The Boeotian system
(
1 8) included the achane; if this = Persian, then cotyle

= 24 7.

Or, separately through the Roman system, the mnasis of Cyprus
(i8)

= !70 sextarii; then the cotyle
= 24 8. By the theory of the

metretes being l talents ^Eginetan, the cotyle would be 23 3 to

24 7 cubic inches by the actual weights, which have tended to

decrease. Probably then 25 is the best approximation. By the

theory (18) of 2 metretes= cube of the 18 67 cubit from the 12 45

foot, the cotyle would be about 25 4, within 4
;
but then such a

cubit is unknown among measures, and not likely to be formed,
as 12 4 is 4 of 20 6. The ./Egiuetan system then was

cotyle, 4 = chcCnix, {3l^;i;- ----; J = medimnus.

25 cub. in. 100 300 800 3200 4800

This was the system of Sparta, of Bctotia (where the aporryma
= 4 chrenices, the cophinus = 6 chcenices, and saites or saton or

hecteus = 2 aporryma. , while 30 medimni = achane, evidently
Asiatic connexions throughout), and of Cyprus (where 2 choes=
Cyprian nicdimnus, of which 5=medimnus of Salamis, of which 2
= mnasis) (18).

Attic or Usual Greek System. The absolute value of this system
is far from certain. The best data are three stone slabs, each with
several standard volumes cut in them (n, 18), and two named
vases. The value of the cotyle from the Naxian slab is 15 4 (best,

others 14 6-19 6); from a vase about 16 6; from the Panidum slab

17-1 (var. 16-2-18-2) ;
from a Capuan vase 17 8

;
from the Ganus

slab 17 8 (var. 17 -18 ). From these we may take 17 5 as a fair

approximation. It is supposed that the Panathenaic vases were

intended as metretes
;
this would show a cotyle of 14 4-17 1. The

theories of connexion give, for the value of the cotylc, metretes=

vEginetan talent, . . 15 4-16 6
;
metretes of 12 16 cubed, . . 16 6;
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metretes= f of 12 16 cubed, . . 16 8; medimnus= 2 Attic talents,

hecteus=20 mhire, chceuix = 2^ minse, . . 1675; metretes = 3

cubic spitliami (i cubit = 9 12), . . 175; 6 metretes = 2 feet of

12 45 cubed, . . 17 8 cubic inches for cotyle. But probably as

good theories could be found for any other amount
;
and certainly

the facts should not be set aside, as almost every author has done,

in favour of some one of half a dozen theories. The system of

multiples was for liquids
= mrtretes,

2520
cyathus, li= oxybaphon, 4 = cotylc, 12 = chous,

2-9 cub. in. 4-4 17 5 210

with the tetarton (8 8), 2 = cotyle, 2 = xestes (35
-

), introduced from

the Roman system. For dry-measure
cyathus, G = cotyle, 4=cliQBnix, 8 = hectcus, 6 = medimnus,

2-9 cub. in. 17 -5 70 500 3360

with the xestes, and amphoreus (1680) = ^ medimnus, from the

Roman system. The various late provincial systems of division

are beyond our present scope (18).

System of Gytliium. A system differing widely both in units and
names from the preceding is found on the standard slab of Gytliium
in the southern Peloponnesus (Rev. Arch., 1872). Writers have
unified it with the Attic, but it is decidedly larger in its unit,

giving 19 4 (var. 19 1-19 -

8) for the supposed cotyle. Its system
is

cotyle, 4 = hemihecton, 4 = chotis, 3 = (n).

58 cub. in. 232 932 2790

And with this agrees a pottery cylindrical vessel, with official

stamp on it (AHMO2ION, &c.), and having a fine black line traced

round the inside, near the top, to show its limit
;
this seems to be

probably very accurate, and contains 58 5 cubic inches, closely

agreeing with the cotyle of Gytliium. It has been described (Rev.

Arch., 1872) as an Attic chcenix. Gytliium being the southern

port of Greece, it seems not too far to connect this 58 cubic inches

with the double of the Egyptian lion= 58 -

4, as it is different from

every other Greek system.
Roman System. The celebrated Farnesian standard congius of

bronze of Vespasian, &quot;mensurae exactae in Capitolio P.
X.,&quot;

con
tains 206 7 cubic inches (2), and hence the amphora 1654. By the

sextarius of Dresden (2) the amphora is 1695
; by the congius of

Ste Genevieve (2) 1700 cubic inches
;
and by the ponderarium

measures at Pompeii (33) 1540 to 1840, or about 1620 for a mean.
So the Farnesian congius, or about 1650, may best be adopted. The

system for liquid was

quartarius, 4 = sextarius,
8-6 cub. ins. 34 4

= congius, 4 = uraa, 2 = amphora;
206 825 1650

for dry measure 16 sextarii= modius, 550 cubic inches; and to

both systems were added from the Attic the cyathus (2 87), aceta-

bulum (4 &quot;3),
and hemina (17 &quot;2 cubic inches). The Roman theory

of the amphora being the cubic foot makes it 1569 cubic inches, or

decidedly less than the actual measures
;
the other theory of its

containing 80 librpe of water would make it 1575 by the com
mercial or 1605 by the monetary libra, again too low for the

measures. Both of these theories therefore are rather working
equivalents than original derivations

;
or at least the interrelation

was allowed to become far from exact.

Indian and Chinese Si/stems. On the ancient Indian system see

Numismata, Oricntalia, new ed.
,

i. 24
;
on the ancient Chinese,

Nature, xxx. 565, and xxxv. 318.

STANDARDS OF WEIGHT. For these we have far more complete
data than for volumes or even lengths, and can ascertain in

many cases the nature of the variations, and their type in each

place. The main series on which we shall rely here are those

(1) from Assyria (38) about 800 B.C. ; (2) from the eastern Delta of

Egypt (29) (Defenneh) ; (3) from western Delta (28) (Nancratis) ;

(4) from Memphis (44), all these about the 6th century B.C., and
therefore before much interference from the decreasing coin

standards ; (5) from Cnidus
; (6) from Athens

; (7) from Corfu
;

and (8) from Italy (British Museum) (44). As other collections are

but a fraction of the whole of these, and are much less completely
examined, little if any good would be done by including them in

the combined results, though for special types or inscriptions they
will be mentioned.
146 grains. The Egyptian unit was the kat, which varied

between 138 and 155 grains (28, 29). There were several families

or varieties within this range, at least in the Delta, probably five or

six in all (29). The original places and dates of these cannot yet be

fixed, except for the lowest type of 138-140 grains; this belonged
to Heliopolis (7), as two weights (35) inscribed of &quot;the treasury of

An&quot; show 139 9 and 140 -

4, while a plain one from there gives
138 8; the variety 147-149 may belong to Hermopolis (35), accord

ing to an inscribed weight. The names of the kat and tcina are

fixed by being found on weights, the uteu by inscriptions ;
the

series was
00, 10 = kat, 10 = uten, 10 = tcma.

14 -G gi-s. 140 1460 14,000

The tema is the same name as the large wheat measure (35), which
was worth 30,000 to 19,000 grains of copper, according to Ptolemaic

receipts and accounts (Rev. Eg., 1881, 150), and therefore very

likely worth 10 utens of copper in earlier times when metals were
scarcer. The kat was regularly divided into 10; but another divi

sion, for the sake of interrelation with another system, was in ^ and

, scarcely found except in the eastern Delta, where it is common
(29) ;

and it is known from a papyrus (38) to bo a Syrian weight.
The uten is found-f-6 = 245, in Upper Egypt (rare) (44). Another
division (in a papyrus) (38) is a silver weight of

j-%-
kat= about 88,

perhaps the Babylonian siglus of 86. The uten was also binarily
divided into 128 peks of gold in Ethiopia; this may refer to

another standard (see 129) (33). The Ptolemaic copper coinage is

on two bases, the uten, binarily divided, and the Ptolemaic
five shekels (1050), also binarily divided. (This result is from a

larger number than other students have used, and study by
diagrams.) The theory (3) of the derivation of the uten from TsVff
cubic cubit of water would fix it at 1472, which is accordant; but
there seems no authority either in volumes or weights for taking
1500 utens. .Another theory (3) derives the uten from T^-J- of the

cubic cubit of 24 digits, or better f of 20 63; that, however, will

only fit the very lowest variety of the uten, while there is no
evidence of the existence of such a cubit. The kat is not unusual
in Syria (44), and among the haematite weights of Troy (44) are nine

examples, average 144, but not of extreme varieties.

12Q cr- 258 f ^no Sreat standard of Babylonia became the

y^Vk . -i r r nk. parent of several other systems; and itself

AC F i\nn and its derivatives became more widely
46o,000. n ,1 ,T i i TX

spread than any other standard. It was
known in two forms, one system (24) of

urn, C0=sikhir, 6 = shekel, 10 = stone, G=maneh, 60=talent,;
30 grs. 21-5 129 1290 7750 465,000

and the other system double of this in each stage except the talent.

These two systems are distinctly named on the weights, and are

known now as the light and,heavy Assyrian systems (19, 24). (It
is better to avoid the name Babylonian, as it has other meanings
also.) There are no weights dated before the Assyrian bronze lion

weights (9, 17, 19, 38) of the llth to 8th centuries B.C. Thirteen

of this class average 127 2 for the shekel
; 9 haematite barrel-shaped

weights (38) give 128 2
;
16 stone duck-weights (38), 126 5. A

heavier value is shown by the precious metals, the gold plates
from Khorsabad (18) giving 129, and the gold daric coinage

(21, 35) of Persia 129 2. Nine weights from Syria (44) average
128 8. This is the system of the

&quot;

Babylonian
&quot;

talent, by Herodotus
= 70 minse Euboic, by Pollux =70 mina; Attic, by .(Elian = 72 miiife

Attic, and therefore about 470,000 grains. In Egypt this is found

largely at Naucratis (28, 29), and less commonly at Defenneh (29).

In both places the distribution, a high type of 129 and a lower of

127, is like the monetary and trade varieties above noticed
;
while

a smaller number of examples are found, fewer and fewer, down to

118 grains. At Memphis (44) the shekel is scarcely known, and a

J mina weight was there converted into another standard (of 200).
A few barrel weights are found at Karnak, and several egg-shaped
shekel weights at Gebelen (44) ;

also two cuboid weights from there

(44) of 1 and 10 utens are marked as 6 and 60, which can hardly
refer to any unit but the heavy shekel, giving 245. Hultsch refers

to Egyptian gold rings of Dynasty XVIII. of 125 grains. That
this unit penetrated far to the south in early times is shown by
the tribute of Kush (34) in Dynasty XVIII.; this is of 801,

1443, and 23,741 kats, or 15 and 27 manehs and 7J talents when
reduced to this system. And the later Ethiopia gold unit of the

pek (7), or y-^- of the uten, was 10 -

8 or more, and may therefore be

the sikhir or obolos of 21 &quot;5. But the fraction T ^, or a continued

binary division repeated seven times, is such a likely mode of rude

subdivision that little stress can be laid on this. In later times in

Egypt a class of large glass scarabs for funerary purposes seem to be

adjusted to the shekel (30). Whether this system or the Phoenician

on 224 grains was that of the Hebrews is uncertain. There is no
doubt but that in the Maccabcan times and onward 218 was the

shekel ;
but the use of the word darkemon by Ezra and Nehemiah,

and the probabilities of their case, point to the darag-maneh, ^
manch, or shekel of Assyria ;

and the mention of 3 shekel by
Nehemiah as poll tax nearly proves that the 129 and not 218 grains
is intended, as 218 was never--- 3. But the Maccabean use of 218

may have been a reversion to the older shekel
;
and this is strongly

shown by the fraction \ shekel (1 Sam. ix. 8), the continual

mention of large decimal numbers of shekels in the earlier books,
and the certain fact of 100 shekels being= mina. This would all be

against the 129 or 258 shekel, and for the 218 or 224. There is,

however, one good datum if it can be trusted : 300 talents of silver

(2 Kings xviii. 14) are 800 talents on Sennacherib s cylinder (34),

while the 30 talents of gold is the same in both accounts. Eight
hundred talents on the Assyrian silver standard would be 267

or roundly 300 talents on the heavy trade or gold system,
which is therefore probably the Hebrew. Probably the 129 and
224 systems coexisted in the country ;

but on the whole it

seems more likely that 129 or rather 258 grains was the Hebrew
shekel before the Ptolemaic times, especially as the 100 shekels

to the mina is parallelled by the following Persian system
(Hultsch)
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120 gl\s. Cl.X) 7750

the Hebrew system being
cerah 20 = shekel, 100 = maneh, 30= talent,

l-.&quot;9 Krs. 25S? 25,800 774,000

and, considering that the two Hebrew cubits are the Babylonian and

Persian units, and the volumes are also Babylonian, it is the more

likely that the weights should have come with these. From the

cast this unit passed to Asia Minor ;
and six multiples of 2 to 20

shekels (av. 127) are found among the haematite weights of Troy

(44), including the oldest of them. On the ^Egean coast it often

occurs in early coinage (17), at Lampsacus 131-129, Phocrea 256-4,

Cyzicus 252-247, Methymna 124
&quot;6,

&c. In later times it was a

main unit of North Syria, and also on the Euxine, leaden weights

of Antioch (3), Callatia, and Tomis being known (38). The mean

of these eastern weights is 7700 for the mina, or 128. But the

leaden weights of the west (44) from Corfu, &c., average 7580, or

126 3
;
this standard was kept up at Cyzicus in trade long after

it was lost in coinage. At Corinth the unit was evidently the

Assyrian and not the Attic, being 129 6 at the earliest (17) (though
modified to double Attic, or 133, later) and being-f 3, and not into

2 drachms. And this agrees with the mina being repeatedly found

at Corcyra, and with the same standard passing to the Italian

coinage (17) similar in weight, and in division into ^, the heaviest

coinages (17) down to 400 B.C. (Terina, Velia, Sybaris, Posidonia,

Metapontum, Tarentum, &c. ) being none over 126, while later

on many were adjusted to the Attic, and rose to 134. Six disk

weights from Carthage (44) show 126. It is usually the case that

a unit lasts later in trade than in coinage; and the prominence of

this standard in Italy may show how it is that this mina (18 uncife

= 7400) was known as the &quot;Italic&quot; in the days of Galen and

Dioscorides (2).

-i no A variation on the main system was made by forming a

r^nrf
8 m ina f 50 shekels. This is one of the Persian series (gold),

and the \ of the Hebrew series noted above. But it is

most striking when it is found in the mina form which distinguishes
it. Eleven weights from Syria and Cnidus (44) (of the curious

type with two breasts on a rectangular block) show a mina of 6250

(125 &quot;0);
audit is singular that this class is exactly like weights

of the 224 system found with it, but yet quite distinct in standard.

The same passed into Italy and Corfu (44), averaging 6000, divided

in Italy into uncife (^), and scripulfe (^-j), and called litra (in

Corfu ?).
It is known in the coinage of Hatria (18) as 6320. And

a strange division of the shekel in 10 (probably therefore connected

with this decimal mina) is shown by a series of bronze weights (44)

with four curved sides and marked with circles (British Museum,

place unknown), which may be Romano-Gallic, averaging 125-4-10.

This whole class seems to cling to sites of Phoenician trade, and

to keep clear of Greece and the north, perhaps a Phoenician form

of the 129 system, avoiding the sexagesimal multiples.
If this unit have any connexion with the kat, it is that a kat of

gold is worth 15 shekels or \ mina of silver
;
this agrees well with

the range of both units, only it must be remembered that 129 was
used as gold unit, and another silver unit deduced from it. More

likely then the 147 and 129 units originated independently in

Egypt and Babylonia.
o fi

From 129 grains of gold was adopted an equal value

^ s^vcr= 1720, on the proportion of 1 : 13j, and this

was Divided n 10 = 172, which was used either in

Such a proportion is indicated in Num. vii., where the gold spoon of

10 shekels is equal in value to the bowl of 130 shekels, or double that

of 70, i.e., the silver vessels were 200 and 100 sigli. The silver

plates at Khorsabad (18) we find to be 80 sigli of 84 6. The Persian

silver coinage shows about 86
;
the danak was g of this, or 287.

Xcnophon and others state it at about 84. As a monetary weight
it seems to have spread, perhaps entirely, in consequence of the

Persian dominion; it varies from 174 downwards, usually 167, in

Aradus, Cilicia, and on to the ^Egean coast, in Lydia and in

Macedonia (17). The silver bars found at Troy averaging 2744, 01

,

j
mina of 8232, have been attributed to this unit (17) ;

but no
division of the mina in ^ is to be expected, and the average i

rather low. Two hfematite weights from Troy (44) show 86 and

87 2. The mean from leaden weights of Chios, Tenedos (44), &c.,
is 8430. A duck-weight of Camirus, probably early, gives 8480
the same passed on to Greece and Italy (17), averaging 8610

;
bui

in Italy it was divided, like all other units, into uncife and scripuLc
(44). It is perhaps found in Etrurian coinage as 175-172 (17).

By the Romans it was used on the Danube (18), two weights of the

first legion there showing 8610
;
and this is the mina of 20 uncia?

(8400) named by Roman writers. The system was

obol, 6 = siglus, 100 = mina, C0 = talent.

14-3 grs. 80 8COO 516,000

A derivation from this was the
,^
of 172, or 57 3, the so-callei

Phocfean drachma, equal in silver value to the fa of the gold 258

grains. It was used at Phocaea as 58 5, and passed to the colonie

of Posidonia and Velia as 59 or 118. The colony of Massilia

Drouht it into Gaul as 58 2-54 9.

That tnis unit (commonly called Phoenician) is derived
S24-

doubted, both being11I ono^ from tllc 129 systeni can nartlly

Vo nnii so intimately associated in Syria and Asia Minor.
/-,uuu. The reiat ion j3 258 : 229 : : 9 : 8

;
but the exact form

in which the descent took place is not settled : ^V of 129 of gold is

worth 57 of silver or a drachm, \ of 230 (or by trade weights 127

and 226) ; otherwise, deriving it from the silver weight of 86 already

formed, the drachm is of the stater, 172, or double of the Persian

danak of 287, and the sacred unit of Didyma in Ionia was this

half drachm, 27 ;
or thirdly, what is indicated by the Lydian

coinage (17), 86 of gold was equal to 1150 of silver, 5 shekels, or

y
1
^ mina. Other proposed derivations from the kat or pek are not

satisfactory. In actual use this unit varied greatly: at Naucratis

(29) there are groups of it at 231, 223, and others down to 208 ;

this is the earliest form in which we can study it, and the corre

sponding values to these are 130 and 126, or the gold and trade

varieties of the Babylonian, while the lower tail down to 208 cor

responds to the shekel down to 118, which is just what is found.

Hence the 224 unit seems to have been formed from the 129, after

the main families or types of that had arisen. It is scarcer at

Defenneh (29) and rare at Memphis (44). Under the Ptolemies,

however, it became the great unit of Egypt, and is very prominent
in the later literature in consequence (18, 35). The average of

coins (21) of Ptolemy; I. gives 219 6, and thence they gradually
diminish to 210, the average (33) of the whole series of Ptolemies

being 218. The &quot;argenteus&quot; (as Revillout transcribes a sign in

the papyri) (35) was of 5 shekels, or 1090
;

it arose about 440 B.C.,

and became after 160 B.C. a weight unit for copper. In Syria, as

early as the 15th century B.C., the tribute of the Rutennu, of

Naliaraina, Megiddo, Anaukasa, &c. (34), is on a basis of 454-484

kats, or 300 shekels (TV talent) of 226 grains. The commonest

weight at Troy (44) is the shekel, averaging 224. In coinage it is

one of the commonest units in early times ;
from Phoenicia, round

the coast to Macedonia, it is predominant (17) ;
at a maximum of

230 (lalysus), it is in Macedonia 224, but seldom exceeds 220 else

where, the earliest Lydian of the 7th century being 219, and the

general average of coins 218. The system was

(1) 8= drachm, 4= shekel, 25=mina, 120=talent.

7 gvs. 56 224 5COO 672,000

From the Phoenician coinage it was adopted for the Maccabean.

It is needless to give the continual evidences of this being the later

Jewish shekel, both from coins (max. 223) and writers (2, 18, 33) ;

the question of the early shekel we have noticed already under 129.

In Phoenicia and Asia Minor the mina was specially made in the

form with two breasts (44), 19 such weights averaging 5600 (
= 224) ;

and thence it passed into Greece, more in a double value of 11,200

(
= 224). From Phoenicia this naturally became the main Punic

unit ;
a bronze weight from lol (18), marked 100, gives a drachma

of 56 or 57 (224-228) ;
and a Punic inscription (18) names 28

drachma; = 25 Attic, and . . 57 to 59 grains (228-236); while a prob

ably later series of 8 marble disks from Carthage (44) show 208,

but vary from 197 to 234. In Spain it was 236 to 216 in different

series (17), and it is a question whether the Massiliote drachmae

of 58-55 are not Phoenician rather than Phocaic. In Italy this

mina became naturalized, and formed the &quot;Italic mina&quot; of Hero,

Priscian, &c.
;
also its double, the mina of 26 uncife or 10,800, =50

shekels of 216; the average of 42 weights gives 5390 (
= 215 6),

and it was divided both into 100 drachma;, and also in the Italic

mode of 12 uncife and 288 scripulse (44). The talent was of 120

minre of 5400, or 3000 shekels, shown by the talent from Hercu-

laneum, TA, 660,000 and by the weight inscribed PONDO cxxv. (i.e.,

125 librne) TALKNTUM SICLOUVM. iii., i.e., talent of 3000 shekels

(2) (the M being omitted
; just as Epiphanius describes this talent

as 125 libra;, or 6
(
=

9) nomismata, for 9000). This gives the same

approximate ratio 96 : 100 to the libra as the usual drachma reckon

ing. The Alexandrian talent of Festus, 12,000 denarii, is the

same talent again. It is. believed that this mina-f-12 uncife by the

Romans is the origin of the Arabic ratl of 12 iikiyas, or 5500

grains (33), which is said to have been sent by Harun al-Rashid to

Charlemagne, and so to have originated the French monetary pound
of 5666 grains. But, as this is probably the same as the English

monetary pound, or tower pound of 5400, which was in use earlier

(see Saxon coins), it seems more likely that this pqund (which is

common in Roman weights) was directly inherited from the Roman
civilization.

f.f)
Another unit, which has scarcely been recognized in

aTon&quot;-

8
metrology hitherto, is prominent in the weights from

400 000
^&quot;vr)t &amp;gt;

some ^ we Snts from Naucratis and 15 from

Defenneh plainly agreeing on this and on no other basis.

Its value varies between 76 5 and 81 5, mean 79 at Naucratis (29)

or 81 at Defenneh (29). It has been connected theoretically with a

binary division of the 10 shekels or &quot;stone
&quot;

of the Assyrian systems

(28), 1290 -f 16 being 80 6
;
this is suggested by the most usual mul

tiples being 40 and 80 = 25 and 50 shekels of 129; it is thus akin to

the mina of 50 shekels previously noticed. The tribute of the Asi,
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Rutennu, Khita, Assam, &e., to Thotlnnes III. (34), though in un

even numbers of kats, comes out in round thousands of units when
reduced to this standard. That this unit is quite distinct from the

Persian 86 grains is clear in the Egyptian weights, which maintain a

wide gap between the two systems. Next, in Syria three inscribed

weights of Antioch and Berytus (18) show a mina of about 16,400,

or 200 x 82. Then at Abydus, or more probably from Babylonia,
there is the large bronze lion-weight, stated to have been origin

ally 400,500 grains; this has been continually 60 by different

writers, regardless of the fact (Rev. Arch., 1862, 30) that it bears

the numeral 100 ;
this therefore is certainly a talent of 100 minse

of 4005
;
and as the mina is generally 50 shekels in Greek systems

it points to a weight of 80 -

1. Farther west the same unit occurs

in several Greek weights (44) which show a mina of 7800 to 8310,
mean 8050-rlOO = 80 5. Turning to coinage, we find this often,

but usually overlooked as a degraded form of the Persian 86 grains

siglos. But the earliest coinage in Cilicia, before the general
Persian coinage (17) about380 B.C., is Tarsus, 164 grains ; Soli, 169,

163,158; Nagidus, 158, 161-153 later; Issus,166; Mallus, 163-154,
all of which can only by straining be classed as Persian

;
but they

agree to this standard, which, as we have seen, was used in Syria, in

earlier times by the Khita, &c. The Milesian or
&quot;

native
&quot;

system
of Asia Minor (18) is fixed by Hultsch at 163 and 81 &quot;6 grains, the

coins of Miletus (17) showing 160, 80, and 39. Coming down to

literary evidence, this is abundant. Bbckh decides that the

&quot;Alexandrian drachma&quot; was of the Solonic 67, or= 80 5, and
shows that it was not Ptolemaic, or Rhodian, or JEginetan, being

distinguished from these in inscriptions (2). Then the &quot;Alex

andrian mina &quot;

of Dioscorides and Galen (2) is 20 uncia; = 8250 ;
in

the &quot;

Analecta&quot; (2) it is 150 or 158 drachms-8100. Then Attic :

Euboic or jEginetan : : 18 : 25 in the metrologists (2), and the

Euboic talent = 7000 &quot;Alexandrian&quot; drachma;; the drachma there

fore is 80 0. The &quot;Alexandrian&quot; wood talent : Attic talent::

6 : 5 (Hero, Didymus), and . . 480,000, which is 60 minre of 8000.

Pliny states the Egyptian talent at 80 libra = 396, 000 ; evidently =
the Abydus lion talent, which is-=-100, and the mina is . . 3960,
or 50x79 &quot;2. The largest weight is the &quot;wood&quot; talent of Syria

(i8) = 6 Roman talents, or 1,860,000, evidently 120 Antioch minse

of 15,500 or 2 x 7750. This evidence is too distinct to be set aside;

and, exactly confirming as it does the Egyptian weights and coin

weights, and agreeing with the early Asiatic tribute, it cannot be

overlooked in future. The system was

drachm, 2 = stater, 50= mina,

1GO

= talcnt.

80 grs. 1GO 8000 400,000 480,000

on 1? t ion This system, the ^Eginetan, one of the most ini-

S
QKrn. portant to the Greek world, has been thought to

Jjn ftnft
be a degradation of the Phoenician (17, 21), sup-

o/y,uu .

posing 220 grains to have been reduced in primitive
Greek usage to 194. But we are now able to prove that it was an

independent system (1) by its not ranging usually over 200 grains
in Egypt before it passed to Greece

; (2) by its earliest example,

perhaps before the 224 unit existed, not being over 208; and (3) by
there being no intermediate linking on of this to the Phoenician

unit in the large number of Egyptian weights, nor in the Ptolemaic

coinage, in which both standards are used. The first example (30)
is one with the name of Amenhotep I. (17th century B.C.) marked as
&quot;

gold 5,&quot;
which is 5 x 207 6. Two other marked weights are from

Memphis (44), showing 201 8 and 196 -

4, and anotherEgyptian 191 4.

The range of the (34) Naucratis weights is 186 to 199, divided in two

groups averaging 190 and 196, equal to the Greek monetary and
trade varieties. Ptolemy I. and II. also struck a series of coins (32)

averaging 199. In Syria hrematite weights are found (30) averaging
198 5, divided into 99 2, 49 6, and 24 8

;
and the same division

is shown by gold rings from Egypt (38) of 24 9. In the medical

papyrus (38) a weight of kat is used, which is thought to be

Syrian; now f kat = 92 to 101 grains, or just this weight which we
have found in Syria ;

and the weights of f and |- kat are very rare

in Egypt except at Defenneh (29), on the Syrian road, where they
abound. So we have thus a weight of 207-191 in Egypt on marked

weights, joining therefore completely with the .ffiginetan unit in

Egypt of 199 to 186, and coinage of 199, and strongly connected

with Syria, where a double mina of Sidon (18) is 10,460 or 50 x

209 2. Probably before any Greek coinage we find this among the

haematite weights of Troy (44), ranging from 208 to 193 2 (or 104-
96 6), i.e., just covering the range from the earliest Egyptian down
to the early jEginetan coinage. Turning now to the early coinage,
we see the fuller weight kept up (17) at Samos (202), Miletus

(201), Calymna (100, 50), Methymna and Scepsis (99, 49),
1 Ionia

(197); while the coinage of .ffigina (17, 12), which by its wide
diffusion made this unit best known, though a few of its earliest

staters go up even to 207, yet is characteristically on the lower of

the two groups which we recognize in Egypt, and thus started

1 That this unit was used for gold in Egypt, one thousand years before becom

ing a silver coin weight in Asia Minor, need not be dwelt on, when we see in the

coinage of Lydia (17) gold pieces and silver on the same standard, which was

expressly formed for silver alone, i.e., 84 grains. The Attic and Assyrian stand

ards were used indifferently for either gold or silver.

what has been considered the standard value of 194, or usually
190, decreasing afterwards to 184. In later times, in Asia, however,
the fuller weight, or higher Egyptian group, which we have just
noticed in the coinage, was kept up (17) into the scries of cistophori

(196-191), as in the Ptolemaic series of 199. At Athens the old

mina was fixed by Solon at 150 of his drachmae (18) or 9800 grains,

according to the earliest drachma?, showing a stater of 196
;
and

this continued to be the trade mina in Athens, at least until 160

B.C., but in a reduced form, in which it equalled only 138 Attic

drachmae, or 9200. The Greek mina weights show (44), on an

average of 37, 9650 (
= stater of 193), varying from 186 to 199. In

the Hellenic coinage it varies (18) from a maximum of 200 at Pharae

to 192, usual full weight; this unit occupied (17) all central Greece,

Peloponnesus, and most of the islands. The system was

obol, C = drachm, 2 = stater, 50 = mina, C0=talent.
16 grs. 96 192 9600 576,000

It also passed into Italy, but in a smaller multiple of 25 drachmae,
or | of the Greek mina ; 12 Italian weights (44) bearing value

marks (which cannot therefore be differently attributed) show a

libra of 2400 or 4 of 9600, which was divided in uncire and sextulae,

and the full-sized mina is known as the 24 uncia mina, or talent of

120 libra; of Vitruvius and Isidore (i8)
= 9900. Hultsch states this

to be the old Etruscan pound.
.

1
With the trade mina of 9650 in Greece, and recognized

AQKO in Italy, we can hardly doubt that the Roman libra is
*OU grs. the ]m]f of thig mina At Athens it was 2 x 4900; an(|

on the average of all the Greek weights it is 2 x 4825, so that 4950
the libra is as close as we need expect. The division by 12 does

not affect the question, as every standard that came into Italy was

similarly divided. In the libra, as in most other standards, the
value which happened to be first at hand for the coinage was not
the mean of the whole of the weights in the country ; the Phoenician

coin weight is below the trade average, the Assyrian is above, the

.ZEginetan is below, but the Roman coinage is above the average of

trade weights, or the mean standard. Rejecting all weights of the

lower empire, the average (44) of about 100 is 4956; while 42 later-

Greek weights (nomisma, &c. ) average 4857, and 16 later Latin
ones (solidus, &c.

)
show 4819. The coinage standard, however, was

always higher (
1 8) ;

the oldest gold shows 5056, the Campanian
Roman 5054, the consular gold 5037, the aurei 5037, the Constantine
solidi 5053, and the Justinian gold 4996. Thus, though it fell in

the later empire, like the trade weight, yet it was always above that.

Though it has no exact relation to the congius or amphora, yet it

is closely
= 4977 grains, the ^ of the cubic foot of water. If,

however, the weight in a degraded form, and the foot in an unde-

graded form, come from the East, it is needless to look for an exact

relation between them, but rather for a mere working equivalent,
like the 1000 ounces to the cubic foot in England. Bbckh has re

marked the great diversity between weights of the same age, those

marked &quot;Ad August! Temp&quot; ranging 4971 to 5535, those tested by
the fussy prefect Q. Junius Rusticus vary 4362 to 5625, and a set

in the British Museum (44) belonging together vary 4700 to 5168.

The series was

siliqua,
2-87 grs.

the greater weight being the centumpondium of 495,000. Other

weights were added to these from the Greek system
obolus, 6 = dniehnia, 2 = sicilicus, 4 = uncia;
8 6 grs. 51-5 103 412

and the sextula after Constantine had the name of solidus as a
coin weight, or nomisma in Greek, marked N on the weights. A
beautiful set of multiples of the scripulum was found near Lyons
(38). from 1 to 10x17 28 grains, showing a libra of 4976. In

Byzantine times in Egypt glass was used for coin-weights (30),

averaging 68 for the solidus = 4896 for the libra. The Saxon and
Norman ounce is said to average 416 5 (Num. Chron., 1871, 42),

apparently the Roman uncia inherited.

ry? The system which is perhaps the best known, through

R7no-
S

**s ^option by Solon in Athens, and is thence called

409 000 Attic or Solonic, is nevertheless far older than its intro-
.

(lotion in t Greece, being found in full vigour in Egypt
in the 6th century B.C. It has been usually reckoned as a rather

heavier form of the 129 shekel, increased to 134 on its adoption

by Solon. But the Egyptian weights render this view impossible.

Among them (29) the two contiguous groups can be discriminated

by the 129 being multiplied by 30 and 60, while the 67 or 134 is

differently x 25, 40, 50, and 100. Hence, although the two groups

overlap owing to their nearness, it is impossible to regard them as

all one unit. The 129 range is up to 131 8, while the Attic range
is 130 to 138 (65-69). Hultsch reckons on a ratio of 24 : 25 between

them, and this is very near the true values; the full Attic being
67 3, the Assyrian should be 129 2, and this is just the full gold

coinage weight. We may perhaps see the sense of this ratio through
another system. The 80 grain system, as we have seen, was prob

ably formed by binarily dividing the 10 shekels, or &quot;stone&quot;; and
it had a talent (Abydus lion) of 5000 drachmae; this is practically
identical with the talent of 6000 Attic drachmae. So the talent of

= scripulum, 4 = suxtula, C = uncia, 12 = libra,
17 2 C8 7 412 4950
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the 80 grain system was sexagcsimally divided for the mina which
was afterwards adopted by Solon. Such seems the most likely

history of it, and this is in exact accord with the full original

weight of each system. In Egypt the mean value at Naucratis

(29) was 667, while at Defenneh (29) and Memphis (44) probably
rather earlier it was G7 0. The type of the grouping is not alike

iu dilfurent places, showing that no distinct families had arisen

before the diil usion of this &quot;unit in Egypt; but the usual range is

65 5 to 69 0. Next it is found at Troy (44) in three cases, all high

examples of 68 2 to 687 ;
and these are very important, since they

cannot be dissociated from the Greek Attic unit, and yet they are

of a variety as far removed as may be from the half of the Assyrian,
which ranges there from 123 5 to 131 ;

thus the difference of unit

between Assyrian and Attic in these earliest of all Greek weights
is very strongly marked. At Athens a low variety of the unit was

adopted for the coinage, true to the object of Solon in depreciating

debts; and the first coinage is of only 65 2, or scarcely within the

range of the trade weights (28) ;
this seems to have been felt, as,

contrary to all other states, Athens slowly increased its coin weight

up to 66 6, or but little under the trade average. It gradually

supplanted the ^Eginetan standard in Greece and Italy as the

power of Athens rose
;
and it was adopted by Philip and Alexander

(17) for their great gold coinage of 133 and 66 5. This system is

often known as the &quot;Euboic,&quot; owing to its early use in Eubcea,
and its diffusion by trade from thence. The series was

clialcous, 8 = obolus, 6 = drachtna, 100 = mina, G0 = talanton.

1-4 grs. 11-17 67 6700 402,000

Turning now to its usual trade values in Greece (44), the mean of

113 gives 67 15
;
but they vary more than the Egyptian examples,

having a sub-variety both above and below the main body, which
itself exactly coincides with the Egyptian weights. The greater

part of those weights which bear names indicate a mina of double

the usual reckoning, so that there was a light and a heavy system,
a mina of the drachma and a mina of the stater, as in the Phoenician

and Assyrian weights. In trade both the mime were divided in i,

J, g, $, and
, regardless of the drachmae. This unit passed also

into Italy, the libra of Picenum and the double of the Etrurian

and Sicilian libra (17); it was there divided in uncire and scripula
1

.

(44), the mean of 6 from Italy and Sicily being 6600
;
one weight

(bought in Smyrna) has the name &quot;Leitra&quot; on it. In literature

it is constantly referred to
;
hut we may notice the

&quot;

general niina
&quot;

(Cleopatra), in Egypt, 16 uncise = 6600
;
the Ptolemaic talent, equal

to the Attic in weight and divisions (Hero, Didymus) ;
the

Antiochian talent, equal to the Attic (Hero) ;
the treaty of the

Romans with Antiochus, naming talents of 80 librae, i.e., mina of

16 uncife
;
the Roman mina in Egypt, of 15 uncire, probably the

same diminished; and the Italic mina of 16 uncise. It seems even

to have lasted in Egypt till the Middle Ages, as Jabarti and the
&quot; katib s

guide&quot;
both name the ratl misri (of Cairo) as 144 dirhems

= 6760.

We have now ended our outline of ancient metrology, omitting
all details that were not really necessary to a fair judgment on the

subject, but trying to make as plain as possible the actual bases of

information, to trust to no opinions apart from facts, and to leave

what is stated as free as possible from the influence of theories.

Theoretical values have nowhere been adopted here as the standards,

contrary to the general practice of metrologists ;
but in each case

the standard value is stated solely from the evidence in hand, quite

regardless of how it will agree with the theoretical deduction from

other weights or measures. Great refinement in statements of

values is needless, looking to the uncertainties which beset us.

There are innumerable theories unnoticed here
; only those are

explained which seem to have a reasonable likelihood, and others

are only mentioned where it is needful to show that they have not
been overlooked. In many cases fuller detail is given of less im

portant points, when they have not been published before, and no
other information can be referred to elsewhere

;
when any point

is abundantly proved and known, it has been passed with a mere
mention. Finally, to indicate where further information on different

matters may be found reference is frequently made by a number to

the list of works given below, some early and other works being
omitted, of which all the data will be found in later books.

For historical reference we may state the following units legally
abolished.

English Weights and Measures Abolished. The yard and hand
ful, or 40 inch ell, abolished in 1439. The yard and inch, or

37 inch ell (cloth measure), abolished after 1553; known later

as the Scotch ell= 37 06. Cloth ell of 45 inches, used till 1600.

The yard of Henry VII. =35 963 inches. Saxon moneyers pound,
or Tower pound, 5400 grains, abolished in 1527. Mark, f pound =
3600 grains. Troy pound in use in 1415, established as monetary
pound 1527, now restricted to gold, silver, and jewels, excepting
diamonds and pearls. Merchant s pound, in 1270 established for

all except gold, silver, and medicines= 6750 grains, generally
superseded by avoirdupois in 1303. Merchant s pound of 7200

grains, from France and Germany, also superseded. ( Avoirdcpois
&quot;

occurs in 1336, and has been thence continued
;
the Elizabethan

standard was probably 7002 grains.) Ale gallon of 1601 = 282 cubic

inches, and wine gallon of 1707 = 231 cubic inches, both abolished

in 1824. Winchester corn bushel of 8x268 8 cubic inches and

gallon of 274| are the oldest examples known (Henry VII.), gradu
ally modified until fixed in 1826 at 277 274, or 10 pounds of water.

French Weights and Measures Abolislied. Often needed in read

ing older works.

ligne, 12 = pouce, 12 = pied, G = toise, 2000 = lieue de poste.
08S83 in. 1-0658 12-7892 76 735 2-42219 miles.

grain, 72 = gros, 8 = oncc, 8 = marc, 2 = poids cte marc.
8197 gr. 59-021 472 17 3777 33 1 0792 tt&amp;gt;.

Rhineland foot, much used in Germany, =12 357 inches = the foot

of the Scotch or English cloth ell of 37 06 inches, or 3 x 12 353.

(i) A. Aures, Metrologie Egyptienne, 1880; (2) A. Bockh, Metrologische Unter-

suc/tunyen, 1838 (general); (3) P. Bortolotti, Del Primitivo Cubito Egizio, 1883;

(4) J. Brandis, Mum-, Mass-, und Gewicht-Wesen, 18GG (specially Assyrian); 1(5)

II. Brugsch, in Zeils. Aeg. Sp., 1870 (Edfu); (6) M. F. Chabas, Determination

Metrique, 1867 (Egyptian volumes); (7) Id., Recherches sur les Poids, Mesures, et

Monnaies des anciens Egyptiens ; (8) Id., Ztsc/ir. f. Aegypt. Sprache, 1867, p. 57, 1870,

p. 122 (Egyptian volumes); (9) II. W. Chisholm, Weighing and Measuring, 1877

(history of English measures) ; (10) Id., Ninth Rep. of Warden of Standards, 1875

(Assyrian); (n) A. Dumont, Mission en Thrace (Greek volumes); (12) Eisenlohr,
Ztschr. Aeg. Sp., 1875 (Egyptian lion); (13) W. Gole&quot;nischeff, in Rev. Egypt.,

1881, 177 (Egyptian weights) ; (14) C. W. Goodwin, in Ztschr. Aeg. Sp., 1873,

p. 16 (shet); (15) B. V. Head, in Num. Chron., 1875; (16) Id., Jour. Inst. of

Hankers, 1879 (systems of weight) ; (17) Id., Historia Numorum, 1887 (essential for

coin weights and history of systems); (18) F. Hultsch, Griechische und Romische

Metrologie, 1882 (essential for literary and monumental facts); (19) Ledrain, in

Rev. Egypt., 1881, p. 173 (Assyrian) ; (20) Leemans, Monumens Egyptiens, 1838

(Egyptian hon); (21) T. Mommsen, Histoire de la Moimaie Romaine; (22) Id.,

Monuments Divers (Egyptian weights); (23) Sir Isaac Newton, Dissertation upon
the Sacred Cubit, 1737 ; (24) J. Oppert, Etalondes Mesures Assyriennes, 1875; (25)

\V. M. F. Petrie, Inductive Metrology, 1877 (principles and tentative results); (26)

Id., Stonehenge, 1880
; (27) Id., Pyramids and Temples ofGizeh, 1883 ; (28) Id., Nau-

kratis, i., 1886 (principles, lists, and curves of weights); (29) Id., Tanis, ii., 1887

(lists and curves); (30) Id., Arch. Jour., 1883,419 (weights, Egyptian, &c.) ; (31)

Id., Proc. Roy. Soc. Edin., 1883-84, 2o4 (mile); (32) R. S. Poole, Brit. Mus. Cat. of
Coins, Egypt ; (33) Vazquez Queipo, Essai sur les Si/stemes Metriques, 1859 (general,

and specially Arab and coins); (34) Records of the Past, vols. i., ii., vi. (Egyptian

tributes, fcc.); (35) E. Revillout, in Rev. Eg., 1881 (many papers on Egyptian
weights, measures, and coins); (36) E. T. Rogers, Num. Chron., 1873 (Arab

glass weights) ; (37) M. H. Sauvaire, in Jour. As. Soc., 1877, translation[of Elias

of Nisibis, with notes (remarkable for history of balance) ; Schillbach (lists of

weights, nil in next): (38) M. C.Soutzo, .Katox.s Ponderaux Primitifs, 1884 (lists

of all weights published to date) ; (39) Id., Systemes Monetaires Primitifs, 1884

(derivation of units) ; (40) G. Smith, in Zeits. Aeg. Sp., 1875; (41) L. Stern, in Rev.

Eg., 1881,171 (Egyptian weights); (42) P. Tannery, Rev. Arch., xli., 152; (43)

E. Thomas, Numismata Orientalia, pt. i. (Indian weights). Many isolated papers
in Revue ArcJteologique, Hellenic Journal, &amp;lt;fcc., are not specified above; and (44)

a great amount of material is yet unpublished of weighings of weights of Troy

(supplied through Dr Schliemann s kindness), Memphis, at the British Museum,
Turin, &c., which may probably appear before long, and which has been utilized

in this article.

III. COMMERCIAL.

In this section we shall only refer to such measures as

are in actual use at the present time
;
the various systems

of the Continental towns have been superseded by the

metric system now in force, and are therefore not needed

now except for historical purposes.

iiuh, 12 = foot, 3 = yard,
1 in. 12 3G

J = pole,
198

4 = chain, 10 = furlong, 8 = mile.

792 7920 G33GO

English

weights
and
measures.

Hand, 4 inches
; fathom, 2 yards ;

knot or geographical mile = 1 =
1 1507 miles. The chain is divided in 100 links for land measure ;

link = 7 92 inches.

Terms of square measure are squares of the long measures.

Volume : dry :

pint, 2 = quart, 4 = gallon, 2= pcck, 4 = bushel, 8 = quarter.

cub. in. 34-659 69 318 277-274 554-548 2218-19 17745 6

Gill= | pint; pottle
= 2 quarts; 5 quarters

= wey or load; 2weys =
last.

Volume : wet :

Pint and quart \ n_fi.i-- /4 = barrcl or\ 2 = pipe, butt, or

as above |
a &quot;on

&amp;gt;

&quot;

nilvin,
-^ hogshead,/ puncheon.

cub. ins. 277-274 2495 5 9981 9 19963 S

Avoirdupois weight, for everything not exceptcd below :

drachm 16 = ounce, 16 = pound, 14 = stone, 2 = quarter, 4 = hundred, 20 = ton.

27-3 grains. 437 5 7000 98,000 196,000 grs. 112 Ib 224011).

Troy weight (gold, silver, platinum, and jewels, except diamonds

and pearls) :

grain, 24 = pcnnyweight, 20 = ounce, 12 = pound.
1 grain 24 480 5760

Diamond and pearl weight:
grain, 4= carat, 150= ounce Troy.
8 grain 3 2 480

Apothecaries dispensing weight, for prescriptions only:

grain, 20 = scruple, 3 = drachm, 8 = ounce, 12 = pound.
1 grain 20 CO 480 5760

Apothecaries fluid measure:

minim, 60= draclim, 8 = ouncc, 20 = pint, 8 = gallon.

91 gr.. water 54 7 4:57-5 8,750 70,000

036 cub. in. - 16 1733 34-659 277 274

XXIV. 62
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Metric Metric System. The report to the French National Assembly
system, proposing this system was presented 17th March 1791, the meridian

measurements finished and adopted 22d June 1799, an intermediate

system of division and names tolerated 28th May 1812, abolished

and pure decimal system enforced 1st January 1840. Since then

Netherlands, Spain (1850), Italy, Greece, Austria (legalized 1876),

Germany, Norway and Sweden (1S78), Switzerland, Portugal,

Mexico, Venezuela, Argentine Republic, Hayti, New Grenada,

Mauritius, Congo Free State, and other states have adopted this

system. The use of it is permissive in Great Britain, India,

Canada, Chili, &c. The theory of the system is that the metre
is a 10,000,000th of a quadrant of the earth through Paris; the

litre is a cube of^ metre
;
the gramme is ^Vs f the litre filled

with water at 4 C.
;
the franc weighs 5 grammes. The multiples

are as follows :

British.



W E I W E L 491

of rice = 10 okas). Dram (49 5 grains), 100 = chequi, 4 = oka

(2-8286 lt&amp;gt;);
dram (49 5 grains), 180 = rotl, 100 -kintal or kantar

(127 &quot;29
tt&amp;gt;).

United States. Inch = 1 000049 British inch, and other measures

in proportion. Gallon = 83292 British gallon. Bushel = 96946

British bushel. Weight, as Great Britain.

See Kelly s I niversal Cambist ; Doursther s DMionnaire UniverseUe (Its Poids

ct Mcsurc!&amp;gt; ; Woolhonsc, Weights and Measures ;
recent Reports of Board of

Trade and Standards Department.

As weights of grain are often needed we add pounds weight ii

cubic feet.
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in defence of Pitt s foreign policy, he was now gaining the

acquaintance with Oriental affairs which made his rule over

India so wonderfully effective from the moment when, in

1797, he accepted the office of governor-general. Wellesley
seems in a peculiar manner to have caught Pitt s own large

political spirit during the years of his intercourse with

him from 1793 to 1797. With equally profound con

viction of the antagonism between the French republic

and the interests of Great Britain all over the world, he

had gained the same habit of dealing with political affairs

in vast combinations and on the broadest survey. That

Pitt and Wellesley had consciously formed the design of

acquiring a great empire in India to compensate for the

loss of the American colonies has not been proved ;
but

the rivalry with France, which in Europe placed England
at the head of coalition after coalition against the French

republic and empire, made Wellesley s rule in India an

epoch of enormous and rapid extension of English power.
On the journey outwards he formed, after a discussion at

the Cape with officials and soldiers returning home, the

design of annihilating French influence in the Deccan.

Soon after his landing, in April 1798, he learnt that an

alliance had actually been formed between Tippoo Saib

and the French republic. Wellesley resolved to anticipate
the action of the enemy, and ordered preparations for war.

The invasion of Mysore followed in February 1799, and

the campaign was brought to a rapid close by the capture
of Seringapatam (see INDIA and WELLINGTON). In 1803

the restoration of the peshwa was taken in hand, which

proved the prelude to the great Mahratta war against
Sindhia and the raja of Berar. The result of these wars

and of the treaties which followed them was that French

influence in India was extinguished, that forty millions of

population and ten millions of revenue were added to the

British dominions, and that the powers of the Mahratta

and all other princes were so reduced that England became
the really dominant authority over all India. Nor was

Wellesley s rule distinguished only by conquest. He was
an excellent administrator, and sought to provide, by the

foundation of the college of Fort William, for the training
of a class of men adequate to the great work of governing
India. In connexion with this college he established the

governor-general s office, to which civilians who had shown

great talent at the college were transferred, in order that

they might learn something of the highest statesmanship
in the immediate service of their chief. A free-trader, like

Pitt, he endeavoured to remove some of the restrictions on
the trade between England and India. Both the commer
cial policy of Wellesley and his educational projects brought
him into hostility with the court of directors, and he more
than once tendered his resignation, which, however, public
necessities led him to postpone ti)l the autumn of 1805.

He reached England just in time to see Pitt before his

death. On the fall of the coalition ministry in 1807

Wellesley (an English peer from 1797 and marquis in the

peerage of Ireland from 1799) was invited by George III.

to join the duke of Portland s cabinet, but he declined,

pending the discussion in parliament of certain charges

brought against him in respect of his Indian administra

tion. Resolutions condemning him for the abuse of power
were moved both in the Lords and Commons, but defeated

by large majorities. In 1809 Wellesley was appointed
ambassador to Spain. He landed at Cadiz just after the

battle of Talavera, and endeavoured, but without success,

to bring the Spanish Government into effective co-operation
with his brother, who, through the failure of his allies,

was compelled to retreat into Portugal. A few months

later, after the duel between Canning and Castlereagh and
the resignation of both, Wellesley accepted the post of

foreign secretary in Perceval s cabinet. He held this

office until February 1812, when he retired, partly from

dissatisfaction at the inadequate support given to Welling
ton by the ministry, but also because he had become con

vinced that the question of Catholic emancipation could

no longer be kept in the background. From early life

Wellesley had, unlike his brother, been an advocate of

Catholic emancipation, and with the claim of the Irish

Catholics to justice he henceforward identified himself.

On Perceval s assassination he refused to join Lord Liver

pool s administration, and he remained out of office till

1821, criticizing with severity the proceedings of the

congress of Vienna and the European settlement of 1814,

which, while it reduced France to its ancient limits, left to

the other great powers the territory that they had acquired

by the partition of Poland and the destruction of Venice.

He was one of the peers who signed the protest against
the enactment of the Corn Laws in 1815. In 1821 he

was appointed to the lord-lieutenancy of Ireland. Catholic

emancipation had now become an open question in the

cabinet, and Wellesley s acceptance of the viceroyalty was
believed in Ireland to herald the immediate settlement of

the Catholic claims. The Orange faction were incensed

by the firmness with which their excesses were now

repressed, and Wellesley was on one occasion mobbed and

insulted. But the hopes of the Catholics still remained

unfulfilled. Lord Liverpool died without having grappled
with the problem. Canning in turn passed away ;

and on

the assumption of office by Wellington, who was opposed
to Catholic emancipation, his brother resigned the lord-

lieutenancy. He had, however, the satisfaction of seeing
the Catholic claims settled in the next year by the very
statesmen who had declared against them. In 1833 he

resumed the office of lord-lieutenant under Earl Grey, but

the ministry fell a few months later, and, with one short

exception, Wellesley did not further take part in official

life. His old age, which was vigorous and animated to

the last, was occupied with literary and classical pursuits.
He died on September 26, 1842. He had no successor in

the marquisate, but the earldom of Mornington and minor

honours devolved on his brother William, Lord Mary
borough, on the failure of whose issue in 1863 they fell to

the second duke of Wellington.

WELLINGBOROUGH, a market-town of Northampton
shire, England, is situated on the declivity of a hill near

the junction of the Ise with the Nen, and on the London
and North-Western and Midland railway lines, 63| miles

north-north-west of London, and 10J east-north-east of

Northampton. The church of St Luke contains some
Norman and Early English portions, with later work of

various periods, and a Decorated western tower and spire.

The grammar-schools, founded in 1594 and endowed with

the revenues of a suppressed guijd, include a school of the

second and a school of the third grade, the former a build

ing of red brick in the Renaissance style erected in 1880
at a cost of 6000, and the latter an old Elizabethan

structure. Another educational endowment is Freeman s

school, founded by John Freeman in 1711. There are also

several charities. The market-place, situated in the centre

of the town, was founded in 1874. The principal public

buildings include the corn exchange (erected in 1861 at a

cost of 4000), and the &quot;

Priory,&quot;
an old residence now

used for Sunday school and other parochial purposes.

Formerly the town was famed for the chalybeate springs
to which it owes its name. It is now of some importance
as a centre of agricultural trade; but the staple industry is

leather. A great impulse to the prosperity of the town
was given by the introduction of the boot and shoe trade,

especially the manufacture of uppers. Smelting, brewing,
and iron-founding are also carried on, as well as the manu
facture of portable steam-engines. A coal depot of the
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Midland Railway is also situated in the town. The popu
lation of the township and urban sanitary district (area

3992 acres) in 1871 was 9385 and in 1881 it was 13,794.
In 948 EJred gave the church at Wellingborough to Croyland

abbey, and the grant was confirmed by King Edgar in 966. In

the reign of Edward II. the abbot was lord in full. It received the

grant of a market in the 2d year of King John. In 1621 it was
visited by Charles I. and his queen, who resided in tents during a

whole season that they might drink the waters. It was after its

almost total destruction by fire in 1738 that the town was built on

its present site on the hill.

WELLINGTON&quot;, a town of Shropshire, England, on

the Great Western and London and North-Western rail

way lines, and on the Shropshire Union Canal, 151| miles

north-west of London, 11 east of Shrewsbury, and 31

north-west of Birmingham. The neighbourhood is pictur

esque, the Wrekin, about 1^ miles from the town, rising
to a height of 1320 feet. The church of All Saints, built

in 1790, was restored in 1876, and again in 1883. There

are a number of charities. The manufacture of agricultural

implements, iron and brass founding, and malting are

carried on. The population of the urban sanitary district

(area 352 acres) in 1871 was 5926, and in 1881 it was
6217.

Wellington, which is situated near the old Roman Watling
Street, is referred to in Domesday as held by Earl Roger. It was

granted by King John to Thomas de Erdinton for services rendered
at Rome at the time of the interdict. It was held by Earl Edwin, but

by the rebellion of Robert de Belesme was forfeited to the king.
The church of Wellington was given by Earl Roger to Shrewsbury
abbey. Wellington was the first rendezvous of Charles I., who on
19th September 1642 mustered his forces near the town.

WELLINGTON, a market-town of Somerset, England,
is situated on a gentle elevation at the foot of the Black-

downs near the river Tone, and on the Great Western

Railway, 170 miles south-south-west of London, and 7

south-west of Taunton. The church of St John, a hand
some structure, with one of the characteristic Somersetshire

towers, is of the Perpendicular style of architecture, except
the nave, which is Early English. The church contains a

monument to Sir J. Popham, lord justice of England in

the time of Elizabeth and James I. Among other public

buildings are the market-house or town-hall (1833), the

West Somerset county school (1880), and the Popham
hospital for aged men and women, founded by Sir John

Popham in 1606 and rebuilt in 1833. On the highest
summit of the Blackdowns, 2| miles south of the town, is

a triangular stone tower erected in honour of the duke of

Wellington, who took his title from the town. The staple

industry is the woollen manufacture
; iron-founding and

brick and tile making are also carried on. The population
of the township and urban sanitary district (area 5195

acres) in 1871 was 6286, and in 1881 it was 6360.

King Alfred gave Wellington, with other two neighbouring
manors, to Asser, who was afterwards raised to the see ofSherborne,
and died in 883. Subsequently it was conferred on Aldhelm,
the first bishop of Wells. In Domesday it occurs as Wallintone, and
is valued at 25. In the 2d of Edward VI. the manor was granted
by Bishop Barlow, together with the borough of Wellington, to

Edward, duke of Somerset. On the duke s attainder it came to the

crown, with whom it remained till the 22d of James I.

WELLINGTON, the chief town of Hutt county, New
Zealand, and the seat of the colonial Government, is

situated in the south-west of North Island, on the shores

of Port Nicholson, in 41 16 25&quot; S. lat. and 174 47 25&quot;

E. long., 80 miles east of Nelson, 160 south of New
Plymouth, and 1200 south-east of Sydney. The imme
diate surroundings of Wellington were originally very
uninviting, as it is walled in by high ranges unsuitable for

tillage, but great enterprise has been shown in the con
struction of roads to the more fertile regions. Railways
are being gradually extended towards both the north and
the north-east. Owing to the prevalence of earthquakes
the city is built chiefly of wood, but within recent years

there has been an increasing tendency to make use of
concrete and brick. Among the principal public buildings
are the Government house, the houses of legislature, the
Government buildings, the new postal and telegraph office,

Wellington college, St Patrick s Catholic college, the odd
fellows hall, the freemasons hall, the hospital, and the
lunatic asylum. The city also possesses a colonial museum,
an athenaeum and mechanics institute, a lyceum, and
three theatres. The botanical gardens have an area of 100
acres. There is also a public park called the Town Belt.

To supplement the water supply from two large reservoirs
at Polhill s Gully, an aqueduct has lately been constructed
from the Wainuiomata river, 16 miles distant, at an

expense of 130,000.

Wellington was the first settlement of the New Zealand
colonists. It owes its commercial prosperity and its selec

tion as the capital to its convenient and central position.
It is the seat of both a Protestant and a Catholic see.

The harbour, which has lately been extended and improved,
is one of the best and safest in New Zealand. There
is a lighthouse at the eastern entrance, on Pincarrow

Head, opposite which is the pilot station. There are two

large wharves, and in Evans Bay there is a patent slip

capable of receiving vessels of 2000 tons. As a shipping
port Wellington ranks next to Auckland and Lyttelton.
It possesses foundries, shipbuilding yards, boot factories,

soap and candle works, tanneries, woollen, coffee, flour,
and saw mills, breweries, aerated water works, coach

factories, brick and tile works, and a very extensive meat-

preserving establishment, which exports large supplies to

Europe. The area of the municipal borough is 1100 acres,
and from 4176 in 1861 the population increased to 13,488
in 1871 and 20,563 in 1881, while in 1886 the city and
suburbs had 27,833 inhabitants.

WELLINGTON, ARTHUR WELLESLEY, DUKE OF (1769-
1852), was the fourth son of Garrett, earl of Mornington,
now remembered only as a musician. He was descended
from the family of Colley or Cowley, which had been
settled in Ireland for some centuries. The duke s grand
father assumed the name of Wesley on succeeding to the

estates of Mr Garrett Wesley, a kinsman of the famous

divine; the affinity between the families of Colley and

Wesley rests, however, on nothing nearer than a common
ancestor in the 15th century. In the duke s early letters

the family name is spelt Wesley ;
the change to Wellesley

seems to have been made about 1790. Arthur (born in

Ireland in the spring of 1769 l

) was sent to Eton, and

subsequently to the military college at Angers. He
entered the army as ensign of the 73d regiment in 1787,

passed rapidly through the subaltern grades, became major
of the 33d, and purchased the lieutenant-colonelcy of

that regiment in 1793 with money advanced to him

by his eldest brother. Before reaching full age he was
returned to the Irish parliament by the family borough
of Trim. Little is known of his history during these

years ; but neither in boyhood nor early youth does he

appear to have made any mark among his contemporaries.
His first experience of active service was in the disastrous

campaign of 1794-95, when the British force under the

duke of York was driven out of Holland by Pichegru.
In 1796 he was sent with his regiment to India. Three Indian

years more passed before Wellesley became known to service.

the world, but we have his own testimony that it was

during these years of obscurity that he qualified himself

in one direction for the great military career before him.
As colonel commanding a regiment he gained the most
minute and accurate acquaintance with every detail of

the soldier s life, learned the precise amount of food

1 In Merrion Street, Dublin, or at Dungan Castle, Meath, towards
the end of April or on 1st May; but both place and date are uncertain.
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required for every mouth, the exact weight that could be

carried, the distances that could be traversed without

exhaustion, the whole body of conditions in short which

govern the activity both in peace and war of man and

beast. It was to this absolutely complete knowledge of

practical details that Wellington ascribed in great part his

own success in the highest commands. It is probable,

moreover, that he at this time made a serious study of the

science and history of warfare. His training at the college

of Angers is not sufficient to account for his great technical

knowledge; no record, however, exists of the stages by
which this was acquired. In 1798 Colonel Wellesley s

eldest brother, Lord Mornington, afterwards marquis
of Wellesley, arrived in India as governor-general. The
war with Tippoo Saib followed. The 33d regiment was

attached to the subsidiary force furnished by the nizam,
and Colonel Wellesley was entrusted with the command of

this division, under the orders of General Harris. In a

preliminary attack upon the works of Seringapatam

Wellesley met with a repulse ;
in the successful assault

upon the town he commanded the reserve. Though his

military services in this short campaign were not of a

striking character, he was appointed by his brother to the

supreme military and political command in Mysore. His

great faculties now for the first time found opportunity for

their exercise. In the settlement and administration of

the conquered territory Wellesley rapidly acquired the

habits and experience of a statesman. Nor, in the midst

of his work of peaceful reorganization, was it possible for

him to abandon the life of the soldier. The frontiers

of Mysore were harassed by independent chieftains or

marauders, especially by one Doondiah, an energetic leader,

who had assumed the title of &quot; the king of two worlds.&quot;

Wellesley s operations against Doondiah were conducted

with extraordinary energy ;
his marches in pursuit were

prodigious, and his final success complete. More im

portant, however, than the military side of these operations
was their political character. AVhen pressed in Mysore,
Doondiah moved into Mahratta territory, and into this

territory it was necessary for Wellesley to follow him.

Here, negotiating and bargaining with the Mahratta chiefs,

Wellesley acquired a knowledge of their affairs and an in

fluence over them such as no other Englishman possessed.

Simple and honourable himself, he was shrewd and pene
trating in his judgment of Orientals

; and, unlike his great

predecessor Clive, he rigidly adhered to the rule of good
faith in his own actions, however depraved and however

exasperating the conduct of those with whom he had to

deal. The result of Wellesley s singular personal ascend

ency among the Mahrattas came into full view when the

Mahratta war broke out. In the meantime, however, his

Indian career seemed likely to be sacrificed to the calls of

warfare in another quarter. Wellesley was ordered by the

governor-general, in December 1800, to take command of

a body of troops collected for foreign service at Trincoma-

lee, in Ceylon. It was at first intended that these troops
should act against Java or Mauritius

;
their destination

was, however, altered to Egypt, and a notification was
made to Wellesley that in consequence of this change
General Baird would be placed in command above him.

Though deeply offended at the loss of the command,
Wellesley so completely sank all personal grievance in his

devotion to the public cause that, in opposition to his

instructions, and at the risk of incurring severe censure,
he moved the troops on his own responsibility from
Trincomalee to Bombay, from the conviction that, if they
were to be of any use in Egypt, it was absolutely necessary
that they should provision at Bombay without delay.
The documents in which Wellesley justified this step prove
his singularly clear and profound acquaintance with the

conditions of a successful invasion of Egypt from India.

At Bombay Wellesley was attacked by fever, and prevented
from going on to Egypt. He returned with great satis

faction to his government in Mysore, where he remained
until the Mahratta war broke out. The power of the Mahratfe

peshwa, nominally supreme in the Mahratta territory, had war-

been overthrown by his rivals Holkar and others, and
he had himself fled from Poona to Bassein on the coast.

By the treaty of Bassein, made in December 1802, the

Indian Government entered into an alliance with this

potentate, and pledged itself to restore his authority.

Wellesley was placed in command of the army charged
with this task. Starting from Seringapatam, he crossed

the frontier on March 12, 1803, and moved through the

southern Mahratta territory on Poona. The march was
one unbroken success. Wellesley s own arrangements,
which displayed the utmost forethought and sagacity in

dealing with the physical conditions to be encountered on
the march, would no doubt have secured his victory had
resistance been encountered; but his personal and diplo
matic ascendency among the chieftains of the district

worked even more powerfully than the fear of his arms.

No hand was raised against him, and a march of six

hundred miles was conducted without even a skirmish.
&quot; The confidence and respect of every class in the provinces
south of the Kistna,&quot; wrote Major Malcolm, the political

agent who accompanied the march, &quot;is in a very great

degree personal to Major-General Wellesley. To the

admiration which the Mahratta chiefs entertain for that

officer s military character, and the firm reliance which the

inhabitants place on his justice and protection, the extra

ordinary success which has hitherto attended the progress
of the march must be principally attributed.&quot; Wellesley
had intended to reach Poona on the 23d of April. On the

night of the 18th, when 60 miles distant from Poona, he re

ceived intelligence that Amrut Rao, a rival of the peshwa s,

intended to burn the city at the approach of the English.

Counting no moment to be lost, Wellesley pressed on with

the cavalry, accomplished the march of 60 miles in thirty-
two hours, and entered Poona on the afternoon of the

20th, in time to save the city from destruction. The

peshwa was now restored to power, and entered into various

military obligations with Wellesley, which he very imper

fectly fulfilled.

In the meantime Sindhia and Holkar, with the raja
of Berar, maintained a doubtful but threatening aspect
farther north. It was uncertain whether or not a con

federacy of the northern Mahrattas had been formed

against the British Government. In these critical circum

stances, while peace and war hung in the balance, Wellesley
was charged with &quot; the general direction and control of all

the military and political affairs of the British Government
in the territories of the nizam, of the peshwa, and of the

Mahratta states and chiefs.&quot; Acting in execution of these

powers, he required Sindhia, as a proof of good faith, to

withdraw to the north of the Nerbudda. Sindhia not

doing so, war was declared on August 6, 1803. Wellesley
marched northwards, captured Ahmadnagar on August 11,

crossed the Godavery ten days later, and moved against
the combined forces of Sindhia and the rajah of Berar.

Colonel Stevenson was meanwhile approaching with a

second division from the east, and it was intended that

the two corps should unite in an attack on the enemy.
On the 23d of September Wellesley supposed himself to

be still some miles from the Mahratta headquarters ;
he

suddenly found that the entire forces of Sindhia and the

rajah of Berar were close in front of him at Assaye.

Weighing the dangers of delay, of retreat, and of an attack

with his own unsupported division, Wellesley convinced

himself that an immediate attack, though against greatly



WELLINGTON 495

superior forces in a strong position, was the wisest course.

He threw himself upon the Mahratta host, and ultimately

gained a complete victory, though with the loss of 2500
men out of a total probably not much exceeding 7000.

In comparison with the battle of Assaye, all fighting that

had hitherto taken place in India was child s play. The

enemy s artillery was of the most formidable character, and

worked with deadly effect. A hundred cannon were taken

by the conqueror, who now, uniting with Stevenson s

division, followed up the pursuit, and brought the war to

a close by a second victory at Argaum on November 29.

The treaties with Sindhia and the raja of Bcrar which

followed the overthrow of their arms, and which marked

the downfall of the Mahratta power, were negotiated and

signed by Wellesley in the course of the following month.

Not yet thirty-five years old, Wellesley had proved himself

as thorough a master in the sphere of Indian statesmanship
and diplomacy as on the field of battle. Had his career

ended at this time, his despatches on the negotiations with

the Mahrattas and on the general conduct of Indian policy
would have proved him to have been one of the wisest and

strongest heads that have ever served England in the East.

In the spring of 1805 Wellesley, now Sir Arthur, quitted
India and returned home. He was immediately sent on

the expedition to Hanover which was rendered abortive by
the battle of Austerlitz. In 1806 he was elected member
of parliament for the borough of Rye, and in the following

year was appointed Irish secretary. After serving in this

office for a few months he was employed in the expedition

against Copenhagen, where little glory was to be gained,
lervice In the summer of 1808 he took command of a body of
ri the

troops destined to operate against the French in Spain or

&quot;j

11111

Portugal. Finding that the junta of Corunna wished for

no foreign soldiery, he proceeded to fulfil his instructions

by acting against Juuot at Lisbon. He landed at Mondego
Bay in the first week of August, and moved southwards,

driving in the enemy s posts at lioliga on August 17. On
the 21st the battle of Vimiero was fought and won. In

the midst of this engagement, however, Sir Harry Burrard

landed, and superseded AVellesley in the command.

Wellesley in vain called upon this general to follow up the

pursuit when the victory was gained. The consequence
was that Junot s army, which would have been captured
or annihilated if Wellesley

:

s advice had been executed,

escaped into a position which secured it the means of

retreat if favourable terms of capitulation were refused.

The convention of Cintra provided for the evacuation of

Portugal by the French, but it gave Junot and all his

troops a free return to France. So great was the public

displeasure in England at the escape of the enemy that

a court of inquiry was held into all the circumstances

attending the convention of Cintra. At this inquiry the

rejection of Wellesley s counsels by his superior officer at

the close of the battle of Vimiero was fully proved.
After the failure of Sir John Moore s campaign in the

winter of 1808-9, Wellesley, who had in the meantime
resumed his duties as Irish secretary, returned to the

Peninsula as chief in command. His first move was

against Soult, who had captured Oporto. He drove the

French out of this city by a singularly bold and fortunate

attack, and then prepared to march against Madrid by
the valley of the Tagus. Some appearance of additional

strength was given him by the support of a Spanish army
under General Cuesta

;
but his movements were delayed

by the neglect and bad faith of the Spanish Government,
and time was given to Soult to collect a large force

at Salamanca, with which he intended to fall upon the

English line of communications. Wellesley, unconscious
of Soult s presence in force on his flank, advanced against
Madrid, and finally drew up at Talavera to meet the

attack of Victor, who had defeated Cuesta and driven him
back on the English. The battle was begun on the 27th Battle of

and continued on the 28th of July. Wellesley gained a

complete victory, and decisively proved the superiority of

English troops under his command over those of the enemy.
But within the next few days Soult s approach on the line

of communication was discovered. It was impossible for

Wellesley to follow up his advantages. The victory of

Talavera had brought prestige but nothing else. Superi
ority of numbers had made the French the real winners of

the campaign, and Wellesley, disgusted with his Spanish

allies, had no choice but to withdraw into Portugal and
there stand upon the defensive. A peerage, with the title

of Viscount Wellington, was conferred upon him for his

victory at Talavera.

Up to this time Napoleon, with the bulk of his armies,
had been occupied with the war against Austria. The

peace of Vienna, concluded in October 1809, made him
free to throw an almost unlimited force into the Spanish
Peninsula. Wellington, foreseeing that Portugal would
now be invaded by a very powerful army, began the

fortification of the celebrated lines of Torres Vedras, which Lines of

followed the mountain-bastion on the north of Lisbon, and Torres

left no single point open between the Tagus and the sea.
edras-

The English army in the meantime wintered in the neigh
bourhood of Almeida. As summer approached Welling
ton s anticipations were realized. Massena, who had distin

guished himself above every other general in the Austrian

war of 1809, arrived in Spain, and moved against Portugal
with an army of 70,000 men. Wellington was unable to

prevent Ciudad Rodrigo from falling into the hands of the

French. He retreated down the valley of the Mondego,
devastating the country, and at length halted at Busaco,
and gave battle. The French attack was repelled, but

other roads were open to the invader, and Wellington
continued his retreat. Massena followed, and heard for

the first time of the fortifications of Torres Vedras when
he was within five days march of them. On approaching
the mountain-barrier the French general sought in vain for

an unprotected point. It was with the utmost difficulty,

while waiting for reinforcements, that he could keep his

army from starving. At length, when the country was

utterly exhausted, he commenced his retreat. Wellington
descended from the heights, but his marching-force was
too weak to risk a pitched battle. Massena was in con

sequence able to maintain himself at Santarem for the

winter. But in the spring of 1811 Wellington received

reinforcements from England. He now moved against the

enemy. Massena retreated northwards, devastating the

country with unsparing severity in order to check the

pursuit. Such were the sufferings of his army, both in the

invasion and in the retreat, that, although only one battle

was fought during the campaign, the French, when they
re-entered Spain, had lost 30,000 men.

In the meantime Soult, who was besieging Cadiz, had

received orders from Napoleon to move to the support of

Massena. Leaving part of his force in front of Cadiz, he

marched northwards and captured Badajoz. Here, how

ever, he learnt that Massena was in full retreat, and also

that his own army besieging Cadiz had been attacked and

beaten. He in consequence returned and resumed the

blockade. Wellington, freed from pressure on the south,

and believing Massena to be thoroughly disabled, con

sidered that the time had come for an advance into Spain.
The fortresses of Almeida, Ciudad Bodrigo, and Badajoz
had to be recaptured from the French. Leaving a small

force to besiege Almeida, Wellington went southwards to

arrange with Beresford for the siege of Badajoz. During
his absence Massena again took the field, and marched to

the relief of Almeida. Wellington returned in time to
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defeat him at Fuentes d Onoro, and Almeida passed into

the hands of the British. In the south Soult advanced

to the relief of Badajoz. He was overthrown by Beresford

at Albuera ;
but the junction of the two French armies

compelled the English to raise the siege, and Wellington
had to retire within the Portuguese frontier. Moving
northwards with the view of laying siege to Ciudad

Rodrigo, he was again outnumbered by the French, and
forced to withdraw to cantonments on the Coa.

Wellington had from the first seen that, whatever
number of men Napoleon might send against Portugal, it

was impossible, owing to the poverty of the country, that

any great mass of troops could long be held together. The
French generals, by combining their armies, might for a

while be superior to him, but the want of provisions would

inevitably lead to their separation after a longer or shorter

interval. This was verified at the end of 1811. Soult s

division had to move southwards for support, and the

English were again more than a match for the enemy in

front of them. Wellington resumed the offensive, and on

the 19th of January 1812 Ciudad Rodrigo was taken by
storm. The road into Spain was now open ;

it only
remained to secure Portugal itself and the line of com-

Badajoz munication by the capture of Badajoz. Wellington crossed

captured, the Tagus and completed the investment of this fortress

by the middle of March. It was necessary at whatever
cost to anticipate the arrival of Soult with a relieving

army, and on the 6th of April Wellington ordered the

assault. The fearful slaughter which took place before

the British were masters of the defences caused Wellington
to be charged with indifference to the loss of human life

;

but, whatever faults may have been made in the actual

operations, a postponement of the attack would merely
have resulted in more battles against Soult, in which a

greater number of men would have perished. Of all

generals Wellington was the last to throw away a single
life needlessly.

Advance The advance into Spain against the French line of com-
into munication between Madrid and the Pyrenees was now

begun. Marmont, who had succeeded Massena in the

command, fell back and allowed Wellington to occupy
Salamanca

;
but on reaching the Douro he turned upon

his assailant, and, by superior swiftness in marching,
threatened to cut the English off from Portugal.

Battle Wellington now retreated as far as Salamanca, and there
of S.ila- extricated himself from his peril by one of the most

lua&quot;

brilliant victories which he ever gained (July 22). The
French fell back on Burgos. Instead of immediately
following them, which from a military point of view would
have been the better course, Wellington thought it wise to

advance upon the Spanish capital. King Joseph retired

southwards and the English entered Madrid in triumph.
The political effect of this act was very great, but the delay

gave the French northern army time to rally. On march

ing against them Wellington was checked by the obstinate

defence of Burgos. Moreover, in consequence of the loss

of the capital, Soult was now ordered to raise the siege of

Cadiz, and to move to the support of King Joseph.

Gathering his forces, and uniting them with the French

army of the centre, he pressed on towards Madrid. It was

impossible for Wellington to maintain his position, and he
was compelled once more to retire into Portugal, while

Madrid passed back into the hands of the French. During
this his last retreat the demoralization and misconduct of

the British army surpassed anything that their chief had
ever witnessed. The effect of the campaign was, however,
that Cadiz was free, and that the southern provinces were

finally cleared of the invader.

Wellington was now invested by the cortes with the

supreme command of the Spanish armies. He visited

Spain.

Cadiz in December 1812, and offered counsels of modera
tion to the democratic assembly, which were not followed.

During the succeeding months he was occupied with plans
and preparations for a great combined attack, and at

length, in May 1813, the hour for his final and victorious

advance arrived. The disasters of the Russian campaign
had compelled Napoleon to withdraw some of his best

regiments from the Peninsula. Against a weakened and

discouraged adversary Wellington took the field with

greatly increased numbers, and with the utmost confidence

of victory. His design was to throw himself directly upon
the French line of communication, keeping his left pushed
forward in advance of his centre, so as to threaten the

envelopment of the fortified posts held by the enemy.

Napoleon had foreseen that this would be the strategy of

the English commander, and had ordered King Joseph to

neglect every point to the centre and east, and to concen

trate at Valladolid. This order had been but imperfectly

obeyed. The advance of the allied army was irresistible.

Position after position was evacuated by the French, until

Wellington, driving everything before him, came up with

the retreating enemy at Vitoria, now encumbered with an Battle oi

enormous train of fugitives, and with the spoils of five Vitoria.

years occupation of Spain. His victory, won on the

21st of June, was overwhelming. All the artillery and
almost all the treasure and stores of the French army fell

into the hands of the conquerors. It only remained for

Napoleon to commit to Marshal Soult, as his lieutenant,

the task of defending the Pyrenees, and of delivering, if

possible, the fortresses of St Sebastian and Pamplona,
which Wellington now besieged. Soult s combats in the

Pyrenees, and the desperate resistance of St Sebastian,

prolonged the struggle through the autumn of 1813, and
cost the English torrents of blood. But at length the

frontier was passed, and after a succession of encounters

on French soil Soult was forced back into his entrenched

camp at Bayonne. Both armies now rested for some

weeks, during which interval Wellington gained the con

fidence of the inhabitants of the district by his unsparing

repression of marauding, his business-like payment for

supplies, and the excellent discipline which he maintained

among his soldiers. In February 1814 the advance was
renewed. The Adour was crossed, and Soult, leaving a

garrison in Bayonne, fell back on Orthes. At Orthes

he was attacked and defeated. Bordeaux now declared

in favour of the Bourbons and admitted the English.
Soult s last move was upon Toulouse. Here, after the

allies had entered Paris, but before the abdication of

Napoleon had become known, the last battle of the war
was fought. Peace being proclaimed, Wellington took Return 1

leave of his army at Bordeaux, and returned to England,
Eng]and

where he was received with extraordinary honours.

After the treaty of Paris (May 30) Wellington was Ambas-

appointed British ambassador at the French capital.
sad r at

During the autumn and winter of 1814 he witnessed and Pans&amp;lt;

reported the mistakes of the restored Bourbon dynasty,
and warned his Government of the growing danger from

conspiracies and from the army, which was visibly hostile

to the Bourbons. &quot; The truth
is,&quot;

he wrote,
&quot; that the

king of France without the army is no king.&quot;
His

insight, however, did not extend beyond the circumstances

immediately before and around him, and he entirely
failed to apprehend the fact that the great mass of the

French nation was still with Napoleon at heart. He
remained in France until February 1815, when, in con

sequence of the return of Lord Castlereagh to England
to meet the House of Commons, he took that minister s

place at the congress of Vienna. All the great questions
of the congress had already been settled, and Wellington s

diplomatic work here was not of importance. His im-
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perfect acquaintance with French feeling was strikingly

proved in the despatch which he sent home on learning
of Napoleon s escape from Elba. &quot;He has acted,&quot; he

wrote,
&quot;

upon false or no information, and the king

(Louis XVIII.) will destroy him without difficulty and

in a short time.&quot; Almost before Wellington s unfor

tunate prediction could reach London, Louis had fled

beyond the frontier, and France was at Napoleon s feet.

The ban of the congress, however, went out against the

common enemy of mankind, and the presence of Wellington
at Vienna enabled the allies at once to decide upon their

plans for the campaign. To Wellington and Bliicher was

committed the invasion of France from the north, while

the Russians and Austrians entered it from the east. Pre

parations were pushed forward, and it was supposed that

the war would be opened by an attack upon Alsace about

the middle of June. Wellington, with 35,000 English

troops and about 60,000 Dutch, Germans, and Belgians,
took his post in the Netherlands, guarding the country
west of the Charleroi road. Bliicher, with 120,000
Prussians, lay between Charleroi, Namur, and Liege. In

the meantime Napoleon had outstripped the preparations
of his adversaries, and by the 13th of June had con

centrated 130,000 men on the northern frontier about

Philippeville. It now became known to the allied leaders

that large French forces were near at hand, but Wellington
believed that Napoleon himself was still in Paris, and still

expected that the war would be opened by a forward

movement of Schwarzenberg into Alsace. He was, more

over, strongly of opinion that, if Napoleon did take up the

offensive on the north, he would throw himself upon the

west of the English line and endeavour to cut the English
off from the sea. Persuaded that the danger lay rather

towards the coast than at the centre of the Anglo-Prussian

line, he kept his forces farther westward than he would
have done if he had known Napoleon s real intentions.

Although the French advance on the centre became
evident at the front on the morning of the 14th, it was
unknown to Wellington till the afternoon of the 15th

(after the Prussians had been driven out of Charleroi) that

the French had made any movement whatever. How it

was that the advance remained unknown to Wellington
for twenty-four hours has not been explained ;

had he

learnt of it at once, he would probably have been able to

reach Ligny with sufficient force to turn the Prussian

defeat into a victory and to end the war at one blow.

Commencing his concentration eastwards twenty-four hours

too late, he was unable to fulfil his design of assisting
Bliicher. Ney, getting a start on the Brussels road, kept
the English occupied at Quatre Bras daring the 16th,
while Napoleon was dealing with the Prussians at Ligny,

though the ultimate defeat of the French at Quatre Bras,
and Napoleon s own failure to follow up his victory at Ligny
by a rapid pursuit, rendered it possible for the allies to

effect two days later the combination which they had failed

to effect at Ligny. On the morning of Sunday, June

18, Wellington, assured of Blucher s assistance, awaited

Napoleon s attack on the memorable plain of Waterloo.

How, at the head of 30,000 English and 40,000 mixed

troops, he withstood the onslaught of the French army,
and ultimately, in union with Bliicher, swept them from
the field, needs not to be recounted here.

Ending his military career with one of the greatest
achievements in history, Wellington suddenly became,
from the peculiar circumstances of the moment, the most
influential politician in Europe. The czar and the emperor
of Austria were still at Nancy when Paris surrendered.

Wellington had reason to believe that Alexander bore so

hostile a feeling towards Louis XVIII. that, if matters
were not settled before the arrival of the czar at Paris, the

Bourbon dynasty might not be restored at all. He there

fore took affairs into his own hands, and concluded an

arrangement whereby the regicide Fouche, at that moment
the most powerful man in Paris, was accepted as the

minister of Louis XVIII. The difficulties which might
otherwise have been thrown in the way of this monarch s

return to the Tuileries by the troops or by the populace
of Paris were thus removed; and when Alexander arrived

he found Louis XVIII. already in possession. The

negotiation with Fouche was not a dignified episode in

Wellington s life
;
he stooped, however, to a somewhat

humiliating expedient in order to avert substantial

mischief. The next manifestation of his personal ascend

ency was of a finer kind. The conditions of peace with Condi-

France had to be determined by the allies; and, while the tions of

czar urged that France should be left with undiminished Peace-

territory, Prussia demanded, as a guarantee against re

newed aggression, the annexation of Alsace and Lorraine.

The British cabinet at first inclined to the Prussian view.

Wellington, however, argued strongly for the opposite

policy. He urged that the Bourbon dynasty would be

hopelessly discredited if its second restoration were ac

companied by the loss of the border provinces ;
that the

allies had in their proclamations distinguished between the

cause of Napoleon and the cause of the French people;
and that the French people, by refraining from offering

any general resistance, had shown their practical accept
ance of this distinction and so entitled themselves to

the advantages held out in it. Wellington s arguments

brought the English Government round to his own view,
and so turned the balance in favour of the czar s policy of

forbearance and against the annexations demanded by
Prussia. The policy which he thus successfully advocated

has naturally been condemned by most German statesmen

and historians
;
but its justification is to be found in the

long continuance of the peace of 1815, a continuance

which would hardly have been possible if the recovery of

Alsace and Lorraine had been added to the other motives

which, during the next thirty years, repeatedly brought
France to the verge of war.

Peace being concluded, Wellington was appointed
commander-in-chief of the joint army of occupation, by
which it was stipulated that France should be watched for

the next five years. The administrative duties attaching
to this post, and the reconstruction of the military frontier

of the Netherlands, were, however, but a small part of the

work now imposed upon him. In conjunction, and some
times in rivalry, with the representatives of the other

powers, he observed the course of French politics, coun

selling King Louis XVIII., checking to the best of his

ability the extravagances of the count of Artois and the

ultra-royalist party, and advancing the financial negotia
tions with Messrs Baring which enabled the French

Government to pay the indemnities due from it, and thus

rendered it possible for the powers to reduce the period
of occupation from five to three years. When this re

duction was first proposed, Wellington had not been con

fident of its wisdom; he subsequently became convinced

that it might be granted with safety, and at the congress
of Aix-la-Chapelle in 1818 he supported the proposal for

the immediate evacuation of France, though this cut

short by two years his own tenure of an office of almost

unparalleled influence and emolument. Returning to

England, he sank into the comparative insignificance of

master-general of the ordnance, with a seat in the cabinet.

For the next three years he was little before the world ;

but in 1822, on the death of Castlereagh, he was sent in

the place of this minister to represent Great Britain at

the congress of Verona. The main question before the Congn ss

congress was the policy to be adopted with regard to ofVerona.

XXIV. 63
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the Spanish, movement, whether called revolutionary or

constitutional, by which the absolute monarchy of King
Ferdinand had been overthrown. It was the settled

policy of the British Government to oppose any joint

intervention of the powers in Spain ;
it was not, however,

known at London before Wellington set out that the pro

ject of intervention yet existed anywhere in a definite

form. In passing through Paris the duke discovered the

danger to be more imminent than had been supposed ;

he also learnt that, whatever might be the intentions of

the French Government with regard to intervention in

Spain by its own army, it was determined under no

circumstances to give Russian troops a passage through
France. No sooner had Wellington arrived at Verona
than he found that the czar was bent upon obtaining a

joint declaration of all the powers condemning the Spanish
constitution, and committing to the Russian army, as the

mandatory of Europe, the task of overthrowing it. In

pursuance of his instructions, Wellington now stated that

Great Britain would rather sever itself from the European
alliance cemented at Aix-la-Chapelle than consent to any
such joint declaration

;
and the information which he had

privately acquired at Paris enabled him to inform the czar

that his project of employing Russian troops in Spain
would certainly be thwarted by France. Armed with

these two powerful arguments the one public and official,

the other personal and private Wellington had no great

difficulty in preventing the summary framing of a decree

against Spain like that which had been issued two years
before by the congress of Troppau against the constitution

of Naples. In this respect the British Government had

gained its point ;
but its success was apparent rather

than real. Although the congress of Verona published no

declaration of joint European action against the Spanish
constitution, it was not in Wellington s power to prevent
the negotiations which followed between the French

representative and the three Eastern courts. Out of these

negotiations arose the French attack upon Spain in 1823,

accompanied by diplomatic action on the part of the

Eastern powers which rendered the restoration of Spanish
absolutism more complete and more unqualified, than it

would have been if France had entered upon the work

entirely alone.

In the cabinet of Lord Liverpool the influence of

Canning had, since Castlereagh s death, been predominant
on all matters of foreign policy. Though Wellington
disliked the tone of defiance frequently used by Canning
towards the autocratic courts, he was sincerely at one with

Canning s Spanish policy ;
he did not oppose his recog

nition of the independence of the South-American re

publics ; and, when Canning, abandoning his position of

passive neutrality between the Turkish Government and

insurgent Greece, proposed to attempt joint diplomatic
action with Russia in hope of terminating the struggle, the

duke was willing to co-operate in this policy within certain

limits. Canning, while really anxious to assist the Greeks,
based his new policy officially on the need of preventing
Russia from acting alone. With the duke, the design of

putting a check upon Russia was the sole active motive.

He cared nothing whatever for the Greeks, but he did feel

anxious to prevent Russia from making their cause a pre-

Negotia- text of war with the Porte. He therefore consented, on
tions at the coronation of the czar Nicholas in 1826, to carry pro-
St Peters-

p0sa ]s to St Petersburg for the diplomatic co-operation of

Russia and England in bringing about a settlement of the

Greek question. On the 4th of April 1827 the protocol
of St Petersburg was signed, by which the two powers
agreed that the mediation of England should be offered

to the Porte, on terms that Greece should be granted local

autonomy, but remain part of the Ottoman empire and

tributary to the sultan. No provision was made for further

action in case the Porte should not accept England s

mediation on these terms, nor was employment of force

even alluded to. Scarcely had this protocol been signed
when the accession of Canning to the premiership caused

Wellington to withdraw from the Government. He was

willing to serve with Canning under a common leader, but

would not serve under him. The effect of his withdrawal

was momentous in its bearing upon Eastern affairs.

Canning, freed from Wellington s restraint, carried his

intervention on behalf of Greece a step further, and con

cluded, on the 27th of July, the treaty of London, whereby
France, England, and Russia bound themselves to put an

end to the conflict in the East and to enforce the condi

tions of the St Petersburg protocol upon the belligerents.

Against this treaty Wellington protested, on the ground
that it &quot;specified means of compulsion which were neither

more nor less than measures of war.&quot; His apprehensions
were fulfilled by the battle of Navarino.

Canning died in August 1827, and on the fall of Lord Prime

Goderich s cabinet five months later Wellington became inist

prime minister. He had declared some time before that

it would be an act of madness for him to take this

post ;
but the sense of public duty led him to accept it

when it was pressed upon him by the king. His cabinet

included at the first Huskisson, Palmerston, and other

followers of Canning. The repeal of the Test and Corpor
ation Acts having been carried in the House of Commons
in the session of 1828, Wellington, to the great disap

pointment of Tories like Lord Eldon, recommended the

House of Lords not to offer further resistance, and the

measure was accordingly carried through. Soon after

wards a quarrel between the duke and Huskisson led to the

retirement from the ministry of all its more liberal

members. It was now hoped by the so-called Protestant

party that Wellington, at the head of a more united

cabinet, would offer a steady resistance to Catholic eman

cipation. Never were men more bitterly disappointed.
The Clare election and the progress of the Catholic Cathol

Association convinced both &quot;Wellington and Peel that the emanc:

time had come when Catholic emancipation must be Patloa

granted ; and, submitting when further resistance would
have led to civil war, the ministry itself brought in at the

beginning of the session of 1829 a bill for the relief of

the Catholics. Wellington, who had hitherto always op

posed Catholic emancipation, explained and justified his

change of front in simple and impressive language. His

undoubted seriousness and his immense personal reputation
did not, however, save him from the excesses of calumny
and misinterpretation; and in order to impose some modera
tion upon his aspersers the duke thought it necessary
to send a challenge to one of the most violent of these,

the earl of Winchelsea. No mischief resulted from the

encounter.

Catholic emancipation was the great act of Wellington s

ministry ;
in other respects his tenure of office was not

marked by much success. The imagination and the

breadth of view necessary to a statesman of the highest
order were not part of his endowment, nor had he the

power of working harmoniously with his subordinates.

His Eastern policy was singularly short-sighted. There Easter

might have been good reason, from Wellington s point policy

of view, for condemning Canning s treaty of London
;

but when, in consequence of this treaty, the battle of

Navarino had been fought, the Turkish fleet sunk, and

the independence of Greece practically established, it was

the weakest of all possible courses to withdraw England
from its active intervention, and to leave to Russia the

gains of a private and isolated war. This, however, was

Wellington s policy; and, having permitted Russia to go
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to war alone in 1828, nothing remained for him but to

treat Greece as a pawn in Russia s hands, and to cut down
the territory of the Greek kingdom to the narrowest

possible limits, as if the restoration to the sultan of an

inaccessible mountain-tract, inhabited by the bitterest of his

enemies, could permanently add to the strength of the

Ottoman empire. The result was the renunciation of the

Greek crown by Prince Leopold ; and, although, after the

fall of Wellington s ministry, a somewhat better frontier

was given to Greece, it was then too late to establish this

kingdom in adequate strength, and to make it, as it might
have been made, a counterpoise to Russia s influence in the

Levant. Nor was the indulgence shown by the cabinet

towards Dom Miguel and the absolutists of Portugal

quite worthy of England. That Wellington actively
assisted despotic Governments against the constitutional

movements of the time is not true. He had indeed none
of the sympathy with national causes which began to

influence British policy under Canning, and which became
so powerful under Palmerston

;
but the rule which he

followed in foreign affairs, so far as he considered it

possible, was that of non-intervention.

As soon as Catholic emancipation was carried, the

demand for a reform of parliament agitated Great Britain

from end to end. The duke was ill-informed as to the

real spirit of the nation. He conceived the agitation
for reform to be a purely fictitious one, worked up by
partisans and men of disorder in their own interest, and

expressing no real want on the part of the public at

large. Met with a firm resistance, it would, he believed,
vanish away, with no worse result than the possible

plunder of a few houses by the city mobs. Thus wholly
unaware of the strength of the forces which he was pro

voking, the duke, at the opening of the parliament which
met after the death of George IV., declared against any
parliamentary reform whatever. This declaration led to

the immediate fall of his Government. Lord Grey, the

chief of the new ministry, brought in the Reform Bill,

which was resisted by Wellington as long as anything was
to be gained by resistance. When the creation of new

peers was known to be imminent, Wellington was among
those who counselled the abandonment of a hopeless

struggle. His opposition to reform made him for a while

unpopular. He was hooted by the mob on the anniversary
of Waterloo, and considered it necessary to protect the

windows of Apsley House with iron shutters.

For the next two years the duke was in opposition. On
the removal of Lord Althorp to the House of Lords in

1834, King William IV. unexpectedly dismissed the Whig
ministry and requested Wellington to form a cabinet. The
duke, however, recommended that Peel should be at the

head of the Government, and served under him, during the

few months that his ministry lasted, as foreign secretary.
On Peel s later return to power in 1841 Wellington was

again in the cabinet, but without departmental office beyond
that of commander-in-chief. He supported Peel in his Corn-
Law legislation, and throughout all this later period of

his life, whether in office or in opposition, gained the
admiration of discerning men, and excited the wonder of

zealots, by his habitual subordination of party spirit and

party connexion to whatever appeared to him the real

interest of the nation. On Peel s defeat in 1846, the duke
retired from active public life. He was now nearly eighty.
His organization of the military force in London against
the Chartists in April 1848, and his letter to Sir John

Burgoyne on the defences of the country, proved that the
old man had still something of his youth about him. But
the general character of Wellington s last years was rather
that of the old age of a great man idealized. To the

unbroken splendours of his military career, to his honour

able and conscientious labours as a parliamentary states

man, life unusually prolonged added an evening of

impressive beauty and calm. The passions excited during
the stormy epoch of the Reform Bill had long passed away.
Venerated and beloved by the greatest and the lowliest,

the old hero entered, as it were, into the immortality of

his fame while still among his countrymen. Death came
to him at last in its gentlest form. He passed away on
the 14th of September 1852, and was buried under the

dome of St Paul s, in a manner worthy both of the nation

and of the man. His monument, a mere fraction of the

work originally designed, stands in the chapel at the

south-western end of the cathedral.

Authorities. The Wellington Despatches, edited by Gurwood
;

Supplementary Despatches ;
and Wellington Despatches, Nciv Scries,

edited by the second dnko of Wellington. Unlike Napoleon s

despatches and correspondence, everything from Wellington s pen
is absolutely trustworthy: not a word is written for effect, and no
fact is misrepresented. Almost all the political memoirs of the

period 1830-1850 contain more or less about Wellington in his

later life. Those of Greville and Croker have perhaps most of

interest. (C. A. F. )

WELLS, a municipal borough in the county of Somerset,

England, at the foot of the Mendip Hills, 135 miles west

of London. At present it is a place of little importance,

except for its cathedral, markets, and assizes. The popu
lation of the city (726 acres) in 1881 was 4634.
The city of Wells is said to have derived its name from some

springs called St Andrew s Wells, which during the Middle Ages
were thought to have valuable curative properties. The munici

pality, consisting of a mayor, seven aldermen, and sixteen chief

burgesses, was incorporated by a charter granted by King John in

1202. During Saxon times Wells was one of the most important
towns of Wessex, and in 905 it was made the seat of a bishopric
by King Edward the Elder. About the year 1091-92 Bishop John
de Villula removed the see to Bath

;
and for some years Wells

ceased to be an episcopal city. After many struggles between the
secular clergy of Wells and the regulars of Bath, it was finally

arranged in 1139 that the bishop should take the title of
&quot;bishop

of Bath and Wells,&quot; and should for the future be elected by delegates

appointed partly by the monks of Bath and partly by the canons
of Wells. The foundation attached to the cathedral church of

Wells consisted of a college of secular canons of St Augustine,
governed by a dean, sub-dean, chancellor, and other officials.

The existing cathedral, one of the most magnificent of all the
secular churches of England, was begun by Bishop Joceline soon
after his election to the episcopate in 1220; and the greater part
of the building was completed before his death in 1244. According
to the usual mediaeval practice, the eastern part of the church was

begun first, and the choir was consecrated for use long before the

completion of the nave, the western part of which, with the mag
nificent series of statues on the facade, was carried out during the
second half of the 13th century, and probably finished about the

year 1300. The upper half of the two western towers has never
been built. The very noble and well-designed central tower, 160
feet high, was built early in the 14th century; the beautiful

octagonal chapter-house on the north side, and the lady chapel
at the extreme east, were the next important additions in the same

century. The whole church is a building of very exceptional
splendour and beauty ;

it is covered throughout with stone groining
of various dates, from the Early English of the choir to the fan

vaulting of the central tower. Its plan consists of a nave and
aisles, with two short transepts, each with a western aisle and two
eastern chapels. The choir and its aisles are of unusual length,
and behind the high altar are two smaller transepts, beyond which
is the very rich Decorated lady chapel, -with an eastern semi-

octagonnl apse. The main tower is at the crossing. On the north
of the choir is the octagonal chapter-house, the vaulting of which

springs from a slender central shaft
;

as the church belonged to

secular clergy, it was not necessary to place it in its &quot;usual position

by the cloister. The cloister, 160 by 150 feet, extends along the
whole southern wall of the nave. The extreme length of the
church from east to west is 371 feet. The oak stalls and bishop s

throne in the choir are magnificent examples of 15th-century
woodwork, still well preserved.
The great glory of the church, and that which makes it unique

among the many splendid buildings of inedireval England, is the
wonderful series of sculptured figures which decorate the exterior

of the west front, the work of English sculptors of the latter part
of the 13th century, a series which shows that at that time Eng
land was, as far as the plastic art is concerned, in no degree inferior

to Germany and France, or even Italy, if we except the work dono
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by Niccola, the sculptor of the wonderful baptistery pulpit at Pisa.

The whole of the facade, 147 feet wide, including the two western

towers, is completely covered with this magnificent series; there

are nine tiers of single figures under canopies, over 600 in number,

mostly large life size, with some as much as 8 feet in height, and

other smaller statues ;
these represent angels, saints, prophets,

kings and queens of the Saxon, Norman, and Plantagenet dynasties,
and bishops and others who had been benefactors to the see. There

are also forty-eight reliefs with subjects from Bible history, and
immense representations of the Last Judgment and the Resurrec

tion, the latter alone containing about 150 figures. The whole

composition is devised so as to present a comprehensive scheme of

theology and history, evidently thought out with much care and

ingenuity. As works of art, these statues and reliefs are of very

high merit ; the faces are noble in type, the folds of the drapery

very gracefully treated with true sculpturesque simplicity, and the

pose of the figures remarkable for dignity. The main lines of the

.sculpture throughout are carefully arranged in a severely architec

tonic manner, so as to emphasize and harmonize with the chief

features of the structure. Complete self-restraint is shown in the

subordination of each part to the general effect of the whole one

of the great merits of English sculpture down to the 16th century.
Of course a great variety of hands and much diversity of workman

ship can be traced in this mass of sculpture, but in very few cases

does the work fall conspicuously below the general level of excel

lence, and some of the best figures show the very flower and crown

of English plastic art, which was reaching its highest point about

the time that the west front of Wells was completed.
1

The interior of the central tower presents an interesting example
of the very skilful way in which the mediaeval builders could turn

an unexpected constructional necessity into a novel and beautiful

architectural feature. While it was being built the four piers of

the great tower arches showed signs of failure, and therefore, in

order to strengthen them, a second lower arch was built below each

main arch of the tower
;
and on this a third inverted arch was

added. Thus the piers received a steady support along their whole

height from top to bottom, and yet the opening of each archway
was blocked up in the smallest possible degree. The contrasting
lines of these three adjacent arches on each side of the tower have a

very striking and graceful effect ; nothing similar exists elsewhere.

On the south side of the cathedral stands the bishop s palace, a

stately moated building, originally built in the form of a quad
rangle by Bishop Joceline (1205-1244), and surrounded by a lofty
circuit wall. The hall and chapel are very beautiful structures, of

rather later date, mostly of the 14th century.
The vicars college was a secular foundation for two principals

and twelve vicars; fine remains of this, dating from the 15th cen

tury, and other residences of the clergy stand within and near the

cathedral close
;

some of these are among the most beautiful

examples of mediaeval domestic architecture which exist anywhere
in England.
The church of St Cuthbert in Wells is one of the finest of the

many fine parochial churches in Somersetshire, with a very noble

tower and spire at the west end. It was originally an Early Eng
lish cruciform building, but the central tower fell in during the

16th century, and the whole building was much altered during the

Perpendicular period. Though much damaged, a very interesting
reredos exists behind the high altar; erected in 1470, it consists of

a &quot; Jesse tree
&quot;

sculptured in relief. Another very beautiful reredos

was discovered in 1848, hidden in the plaster on the east wall of

the lady chapel, which is on the north side. (J. H. M. )

WELSHPOOL, or POOL, a market-town and municipal
and parliamentary borough in Montgomeryshire, North

Wales, is situated in the upper Severn valley not far from

the river, on the Shropshire Union Canal, and on the

Cambrian Railway, 207 miles north-west of London, 8

north of Montgomery, and 18 west of Shrewsbury. The
church of St Mary s, a Gothic structure, restored by Street

at a cost of 4000, is a building of some antiquity;
Christ Church, in Powis Park, in the Norman style, was
erected in 1839. The town-hall, erected in 1873 at a

cost of ,6000, includes a corn and general market-

house, assize courts, and assembly rooms. The Powysland
Museum, containing a collection of local fossils and anti

quities and a library, was in 1887 vested in the corpora
tion as a free public library and museum. A mile

south-west of the town is Powis Castle, the fine old

1 See Cockerell, Iconography of Wells C ath., 1851 ; Reynolds,
Wells Calh., 1881; and Britton, Wells Cath., 1821. The stone used

for this sculpture is from the neighbouring Poulting quarry ;
it was

once decorated with gold and colour, applied on a ground of fine gesso
in the usual way.

baronial residence of the earl of Powis, and about the

same distance to the east is Leighton Hall. The site

of au old moated mound is now occupied by a bowling

green. The flannel manufacture has now ceased, but

there is a large manufactory of tweeds and woollen shawls.

The population of the municipal borough (area 19,549

acres) in 1871 was 7370 and in 1881 it was 7107. The

population of the parliamentary borough (area 6761 acres)
in 1881 was 5211.
About 1109 a castle was begun at Welshpool by Cadwygan ap

Bleddyn ap Cynvyn, and completed by Gwenwynwyn. In 1191

it was besieged by Hubert, archbishop of Canterbury, and after

being undermined surrendered, but it was retaken by Gwenwynwyn
in 1197. It was dismantled in 1233 by Llewelyn, prince of North

Wales, and for several generations it remained in the hands of the

lords of Powis. During the civil war Lord Powis declared for

the royal cause, but he was taken prisoner, and the castle was

subsequently demolished. The town was incorporated about 1279

by the lords of Powis. In 1406 its boundaries were enlarged to

the present enormous dimensions, and in 1615 it received a charter

from James I., which was confirmed and enlarged by Charles II.

From the 27th of Henry VIII. it has been included in the Mont
gomery district of boroughs, which returns one member to parlia
ment. The Welsh name of the town is Trallwns or Trallwm.

WENCESLAUS (1361-1419), German king, was the

eldest son of the emperor Charles IV., of the house

of Luxemburg. He was born in 1361, and when three

years of age was crowned as his father s successor in

Bohemia. In 1376 he was elected king of the Romans,
and in 1378, on the death of Charles IV., he mounted
the Bohemian and German thrones. He repeatedly

thought of going to Rome to receive the imperial crown,
but this intention was never fulfilled. During his reign
there was great confusion both in church and state, and
he was wholly powerless to cope with the forces of

disorder. Although not without a rude sense of justice,

he was of a rough and violent temper, and too fond of

pleasure to devote much attention to serious duty. The
cities of Germany, in which were some of the best

elements of the national life, had been gradually learning
how to defend themselves by combining with one another

against princes and robber knights ;
and a wise king

or emperor might with their aid have succeeded in

re-establishing the authority of the crown. Wenceslaus,

however, never understood the importance of the cities,

and missed every opportunity of winning their friendship.

At a diet in Nuremberg in 1383 an attempt was made
to secure the public peace, but the cities, knowing that

their liberties were threatened, gave no heed to the

measures adopted by the diet. In 1381 the Rhenish

cities had formed a confederation, and notwithstanding
the threats of &quot;Wenceslaus had united with the Swabian

League, which was regarded with fear and hatred by
most of the southern princes. The battle of Sempach,
in which the Swiss confederates gained a decisive victory

over the house of Hapsburg, greatly encouraged the cities,

but in 1388 a powerful coalition was formed against them,
and at the battle of Doffingen their troops suffered so

crashing a defeat that they were rendered incapable of

further resistance. At a diet held in Eger in 1389 public

peace was therefore proclaimed, and the cities of Swabia,
the Rhine country, Alsace, the Wetterau, Franconia, and

Bavaria were ordered, on pain of the king s displeasure,

to dissolve their alliances. This really meant that the

princes had both the king and the towns at their mercy.
Wenceslaus was not more successful in his native king
dom Bohemia than in Germany. In 1393, in the course

of a struggle with the archbishop of Prague, he shocked

both friends and enemies by the murder of the vicar-

general John of Pomuk, who, after being subjected to

torture, was bound and thrown into the river Moldau.

With all his faults, Wenceslaus was sincerely anxious to

check the violence of the Bohemian nobles. They accord-
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incly plotted against him, and in Jobst of Moravia, to

whom Brandenburg had been given in pledge by Sigismund,
the brother of &quot;Wenceslaus, they found a powerful friend

and leader. Wenceslaus was taken prisoner in 1394, and

kept for some months in close confinement, and he was set

free only when the German princes threatened that if he

were detained the conspirators would be treated as

enemies of the empire. He was unable to recover more
than the appearance of power, and in 1395 he made
himself an object of general contempt by selling to John
Galeazzo Visconti, of Milan, the dignity of a duke of

Lombarcly. After the defeat of his brother Sigismund, king
of Hungary, at Nicopolis, Wenceslaus came to an under

standing with Jobst, to whom he gave Brandenburg in

fief
;
and he afterwards tried to assert authority in

Germany by summoning a diet at Frankfort, where, early
in 1398, public peace was once more proclaimed. But
Wenceslaus could not now undo the results of his

indolence and incapacity, and when, in association with

the king of France, he supported a plan for the deposition
of Popes Boniface IX. and Benedict XIII., and for the

assembling of a general council, the spiritual electors and

Rupert, elector of the Palatinate, resolved that he himself

should be deposed. These electors met at Oberlahnstein,
and on the 20th August 1400 a decree depriving Wences
laus of the German crown was read by the elector of

Mainz as chancellor of the empire. The decree was

informal, but Wenceslaus was not in a position to set it

aside, and Rupert of the Palatinate was elected king in his

stead. Fresh troubles had overtaken him in Bohemia, and
in 1402 he was made prisoner by his brother Sigismund,
who kept him in confinement for nineteen months. After

his release he was not less arbitrary than before, and he
caused much discontent by encouraging the disciples of

Huss, whom he supported, not apparently because he cared

for their doctrines, but because he found it convenient to

use them as an instrument against the clergy. On the

death of Rupert in 1410 Wenceslaus, while retaining the

title of king of the Romans, resigned his claims to the

imperial dignity in favour of Sigismund, who was elected

to the German throne. Wenceslaus died of a stroke of

apoplexy on the 16th August 1419.

See Pclzcl, Lebensgeschichte des romischen und bohmischen Konigs
Wcn~cl (1788-90) ; Weizsacker, Deutschr. Jlcichstagsactcn untcr

Konig Wenzcl (1868-74) ; Lindner, Geschichte dcs Deutschen Reichs
untcr Konig Wenzcl (1875).

WENDS. See SAXONY, vol. xxi. p. 353, and SLAVS.

WENLOCK, or MUCH WENLOCK, a market-town and

municipal borough of Shropshire, England, is situated on
a branch of the Great Western Railway, 163^- miles north

west of London, 11 south of Wellington, and 12 south-east

of Shrewsbury. There are some beautiful remains of the

old priory church, including the southern half of the west

front, three bays of the south aisle, and three sides of the

south transept. The priory was originally founded as a

nunnery by St Milburg, granddaughter of Penda, about 680,
and after being destroyed by the Danes was refounded by
Leofric in 1017. Afterwards it was remodelled by Roger
de Montgomery as a house for Cluniac monks, and rose

to great magnificence. The church of Holy Trinity is

Norman and Early English, with portions of Decorated
and Perpendicular. The other principal public buildings
are the guild-hall, a quaint old timbered structure, the

market-hall adjoining (erected in 1879 to harmonize with
the old building), the corn exchange (1852), and the

museum, occupying the site of the hospital of St John.
The town is chiefly dependent on its agricultural trade.

There are limestone quarries in the neigbourhood. The
population of the municipal borough (the area of which is

about 33,000 acres and embraces 17 parishes) in 1871

was 19,401 and in 1881 it was 18,442. In addition to

the municipal authority the town itself is under the

government of a local board. The population of the

urban sanitary district (area 9737 acres) in 1871 was
2531 and in 1881 it was 2321.

Wenlock is said to date from the pre-Roman period, but owed its

rise to importance to the religious foundation of St Milburg. Jt

received the grant of a market from Henry III. in 1224. It was
incorporated by Edward IV. in 1448, when it also received the

privilege of returning members to parliament, but in 1885 it ceased
to have separate representation.

WENTWORTH, THOMAS. See STRAFFORD.

WENZEL, KARL FRIEDRICH (1740-1793), German

metallurgist, was born at Dresden in 1740. His father

was a bookbinder, and Wenzel began to learn the same
trade

;
but finding it monotonous he quietly left home

and went to Holland at the age of fifteen. In Amsterdam
he took lessons in surgery and chemistry, and then entered

the Dutch navy as a surgeon. After some years a sea

life lost its charm for him, and he resigned, returning
to his native land in 1766 to complete his chemical

studies at Leipsic. Wenzel now devoted his attention

to metallurgy and assaying, working for a time with

great success in the town of his birth. He received

a prize for the best solution of a problem in working
metals from the Copenhagen Society of Sciences. He also

made some very careful chemical experiments, particularly
on the mixture of solutions of various salts, and wrote

several books on chemical subjects ;
his claim for remem

brance rests on one of these, Vorlesungen iiber die chemisc/n 1

Vericandtscliaft der Kurper. It was published in 1777
;
a

second edition appeared in 1782, and a third with addi

tions in 1800. In 1780 Wenzel received the appointment
of director of mines at Freiberg from the elector of Saxony,
and in 1786 that of chemist in the porcelain works at

Meissen. He died at Freiberg on February 26, 1793.

The discovery of the law of reciprocal proportions in

chemistry (see CHEMISTRY, vol. v. p. 463) has been claimed

for Wenzel as the result of his researches on the affinities

of bodies; and, on the ground of his work being prior to

that of Richter, and much more accurate than the earlier

experiments of Bergmann on the same subject, he has been

regarded as Dalton s precursor in laying the foundation of

the atomic theory. It was pointed out by Hess in 1840
that this was a mistake, since Wenzel s researches led him
to no definite conclusions as to invariable and reciprocal

proportions in the combination of acids and bases, but

rather pointed in the opposite direction. Kopp overlooked

this criticism in writing his great Geschichte der Chemie,

(1844-1847), which has deservedly taken the highest place
as an authority on chemical history ; and, although in the

supplementary work published in 1873 he acknowledges
his mistake as to Wenzel and confirms Hess s statement,

the writers of text-books continue in many cases to give

currency to the erroneous view.

WERDAU, a manufacturing town of Saxony, is situated

on the Pleisse, in the industrial district of Zwickau, about

40 miles south of Leipsic. Its chief industries are cotton

and wool-spinning and the weaving of cloth; but machinery
of various kinds, paper, and a few other articles are also

manufactured. In addition to the usual schools, Werdau
contains a weaving-school. The town is mentioned as early

as 1304, and in 1398 it was purchased by the margrave of

Meissen, who afterwards became elector of Saxony. The

population, 4994 in 1834, was 14,638 in 1885. The

adjoining village of Leubnitz, with 2400 inhabitants, is

now practically a part of Werdau.

WEREWOLF. See LYCANTHROPY.

WERGELAND, HEXRIK ARNOLD (1 808-1845), Nor

wegian poet and prose writer. See vol. xvii. p. 590.



502 W E K W E S

WERNER, ABRAHAM GOTTLOB (1750-1817), the father

of German geology, was born in Oberlausitz, Saxony, 25th

September 1750. The family to which he belonged had

been engaged for several hundred years in mining pursuits.

His father was inspector of Count Solm s iron-works at

Mehrau and Lorzendorf, and from young Werner s infancy

cultivated in him a taste for minerals and rocks. The

boy showed early promise of distinction. In his fourth

year he had learnt to read; in his fifth he could write and

cipher; and by the time he was six or seven years old he

had grown to be a great reader. Already, when only three

years of age, he had begun to collect specimens of stones,

and, when he could read, one of his favourite employments
was to pore over the pages of a dictionary of mining. At

the age of nine he was sent to school at Bunzlau in Silesia,

where he remained until 1764, when he joined his father,

with the idea of ultimately succeeding him in the post

which the latter held there. In his eighteenth year ill-

health compelled him to seek the mineral waters of

Carlsbad. In journeying thither by way of Freiberg he

showed such enthusiasm and knowledge in an excursion

in that neighbourhood as to attract the notice of the

officials there, who invited him to attend their mining
school which had been established two years previously.

This was the turning point in Werner s career. He came

to Freiberg in 1769 when he was nineteen years of age,

and found the school in its merest infancy. He soon dis

tinguished himself by his industry and by the large

amount of practical knowledge of mineralogy which he

acquired. In 1771 he repaired to the university of

Leipsic and went through the usual curriculum of study,

but continued to devote himself with the greatest ardour

to mineralogical pursuits. While still a student he wrote

his first work on the external characters of minerals (Ueber
die dussern Kennzeichen der Fossilien, Leipsic, 1764), which

at once gave him a name among the mineralogists of the

day. His friends in Freiberg, who had watched his pro

gress with much gratification, called him at the close of

his college life to be inspector in the mining school and

teacher of mineralogy there. To the development of that

school and to the cultivation of mineralogy and geognosy
he thenceforth devoted the whole of his active and inde

fatigable industry. From a mere provincial institution

the Freiberg academy under his care rose to be one of the

great centres of scientific light in Europe, to which students

from all parts of the world nocked to listen to his eloquent

teaching. He wrote but little, and though he elaborated

a complete system of geognosy and mineralogy he never

could be induced to publish it. From the notes of his

pupils, however, the general purport of his teaching was

well known, and it widely influenced the science of his

time. He had the art of infusing into those who listened

to him some of his own ardent enthusiasm. His disciples

accordingly left his rooms with the determination to preach
his doctrine everywhere. They became ardent partisans,

and carried on an active propaganda in most countries of

Europe. He died at Freiberg on June 30, 1817.

One of the distinguishing features of Werner s teaching was the

care with which he taught the succession of geological formations.

He showed that the rocks of the earth are not disposed at random,
but follow each other in a certain definite order. Unfortunately
he had never enlarged his experience by travel, and the sequence
of rock-masses which he had recognized in Saxony was believed by
him to be of universal application all over the globe. He taught
that the rocks were the precipitates of a primeval ocean, and
followed each other in successive deposits of world-wide extent.

Volcanoes were regarded by him as abnormal phenomena, probably
due to the combustion of subterranean beds of eoal. Basalt and
similar rocks, which even then were recognized by other observers

as of igneous origin, were believed by him to be water-formed
accumulations of the same ancient ocean. Hence arose one of the

great historical controversies of geology. Werner s followers

preached the doctrine of the aqueous origin of rocks, and were

known as Neptunists ;
their opponents, who recognized the import

ant part taken iu the construction of the earth s crust by subter

ranean heat, were styled Vulcanists. Though much of Werner s

theoretical work was erroneous, science is indebted to him for so

clearly demonstrating the chronological succession of rocks, for the

enthusiastic zeal which he infused into his pupils, and for the im

pulse which he thereby gave to the study of geology.
See S. G. Friscli, Lebensbeschreibung A. G. Werners, Leipsic, 1825 ; Cuvier,

loge de Werner; and Lyell, Principles of Geology.

WERNER, FRIEDRICH LUDWIG ZACHARIAS, German

poet, was born at Konigsberg on November 18, 1768, and

died at Vienna on January 17, 1823. After an irregular

life he joined the Church of Rome in 1809, was consecrated

priest in 1814, and in his later years was well known
as a preacher. As a dramatist he is remembered as the

originator of the so-called
&quot;

fate tragedies &quot;;

see GERMANY,
vol. x. p. 543.

WERNIGERODE, a town of Prussian Saxony, about

12 miles to the south-west of Halberstadt, is picturesquely
situated on the Holzemme, on the north slopes of the

Harz Mountains. It contains several interesting Gothic

buildings, including the fine town-house dating from the

14th century. Some of the quaint old houses which have

escaped the numerous fires that have visited the town are

elaborately adorned with wood -carving. The gymnasium,

occupying a modern Gothic building, is the successor of

an ancient grammar-school, which existed until 1825.

Wooden articles, cigars, and dye-stuffs are among the

manufactures of the place. Above the town rises the

chateau of the count of Stolberg-Wernigerode. A pavilion

in the park contains the library of 96.000 volumes, the

chief feature in which is the collection of over 3000 Bibles

and over 3600 volumes on hynmology. The population
of Wernigerode in 1885 was 9083

; including the imme

diately adjoining villages of Noscherode and Hasserode,
it was 13,804.

Wernigerode is the chief town of the county (grafschaft) of Stol

berg-Wernigerode, which still retains a few shreds of nominal in

dependence, though really an integral part of Prussia since the

congress of Vienna. It was originally a free and independent im

perial fief, and retains its peculiar national colours. The county
has an extent of 107 square miles, with 26,484 inhabitants, and

includes the Ikoeken within its limits.

WESEL, a strongly fortified industrial town in West

phalia, Prussia, is situated at the confluence of the Rhine

and the Lippe, 46 miles south-west of Miinster, and 35

miles south-east of Nimeguen in Holland. The Rhine is

here crossed by a large railway bridge and by a bridge of

boats. The island of Bliderich in mid-stream is fortified,

and the town is further protected by detached forts, one

of which serves as a tete-de-pont on the left bank of the

Rhine. Wesel contains some quaint old houses with high-

pitched roofs, and a town-house, dating from 1396, with

an elaborate fagade. The large church of St Willibrord,

a handsome late-Gothic edifice, was consecrated in 1181,

though its present form dates from 1521. Since 1883 it

has been undergoing a much-needed restoration. St

Matthew s church dates from 1472-77. The two Roman
Catholic churches, the commandant s house (built in 1417),

the Berlin gateway (1722), and the modern gymnasium
and military hospital are among the other chief buildings.

Wesel carries on a considerable trade both by railway and

its two rivers
;
wood and fish are perhaps the main exports.

It has manufactures of wire, leaden pipes, and other metal

goods, pianofortes, sugar, &c. The population, more than

half Roman Catholic, was 20,677 in 1885.

Wesel, formerly known as Lippemiinde, was one of the points
from which Charlemagne directed his operations against the heathen

Saxons. The present name is said to be derived from the numerous

weasels (Germ., Wiescl) at one time found in the neighbourhood.
In the Middle Ages it was a nourishing commercial town, and a

member of the Hanseatie League, and as late as 1495 a free im

perial city. A monument outside the town commemorates eleven

of Schill s officers who were shot here in 1809 after their uiisuc-
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ccssful attempt at Stralsund. Wesel is occasionally spoken of as

Unterwesel, to distinguish it from Oberwcsel, a small town also on

the Rhine (18 miles south-south-east of Coblentz), and also at one

time a free imperial town.

WESEL, JOHN KUCHRATH, of Oberwesel (see above),

was born in the early years of the 15th century, and died

under sentence of imprisonment for life on a charge of

heresy in the Augustinian convent in Mainz in 1481. He

appears to have been one of the leaders of the humanist

movement in Germany, and to have had some intercourse

and sympathy with the leaders of the Hussites in Bohemia.

Erfurt was then the headquarters of a humanism which

was at the same time devout and opposed to the realist

metaphysic and the Thomist theology which prevailed in

the Rhenish universities at Cologne and at Heidelberg,

Wesel was one of the professors at Erfurt between 1445

and 1456, and was vice-rector in 1458. In 1460 he was

called to be a preacher either at Worms or at Mainz, and

in 1479, when an old and worn-out man (he was led into

the room by two Franciscans, and was obliged to support
himself on a staff), he was brought before the Dominican

inquisitor Gerhard Elten of Cologne. The charges brought

against him were chiefly based on a treatise, De Indulyentiis,

which he had composed while at Erfurt twenty-five years
before.

It is somewhat difficult to determine the exact theo

logical position of Wesel. Ullmann claims him as a
&quot; reformer before the Reformation,&quot; but it is more than

doubtful that he had that experimental view of the

doctrines of grace which lay at the basis of Reformation

theology. He held that Christ is our righteousness in so

far as we are guided by the Holy Ghost and the love

towards God is shed abroad in our hearts, which clearly

shows that he held the mediaeval idea that justification is

an habitual grace implanted in men by the gracious act of

God. He seems, however, to have protested against
certain mediaeval ecclesiastical ideas which lie held to be

excrescences erroneously grafted on Christian faith and

practice. He objected to the whole system of indulgences;
he denied the infallibility of the church, on the ground
that the church contains within it sinners as well as saints;

he insisted that papal authority could be upheld only when
the pope remained true to the evangel ;

and he held that a

sharp distinction ought to be drawn between ecclesiastical

sentences and punishments and the judgments of God.

The best account of Wesel is to be found in Ullmann s Reformers
Icfore the Reformation. His tract on Indulgences has been pub
lished in Walch s Monumenta Mcdii ^vi, vol. i., while a report of

his trial is given in Ortuin Gratius s Fasciculus Itcrum Expcten-
darum ct Fugiendarum (ed. by Browne, London, 1690).

WESER (O. Germ. VisiiracJwt, Wisura
;
Lat. Visurgis),

one of the chief rivers of Germany, formed by the union

of the Werra and the Fulda at Miinden, in the Prussian

province of Hanover, flows to the north and north-north

west, and enters the North Sea below Bremerhafen, to

the east of the Jade Bay. The mouth is 170 miles from

Miinden, but the winding course of the river is 279 miles

long ;
if the measurement be made from the source of the

Werra, in Thuringia, the total length of the stream is 439
miles. At Miinden the river surface is 380 feet above
sea-level

;
the most rapid fall in its course is between

Carlshafen and Minden in Westphalia, where it descends

70 feet in 20 miles. Nearly the entire course of the

Weser lies in Prussia, but it also touches part of Brunswick
and Lippe, and after flowing through Bremen expands into

an estuary separating the duchy of Oldenburg from the

Prussian province of Hanover. Between Miinden and
Minden its course lies through a series of picturesque

valleys flanked by the irregular and disjointed mountain

system known as the Weser Hills; but after it emerges
from these mountains by the narrow pass called the &quot;Porta

Westphalica,&quot; to the north of Minden, its banks become

flat and uninteresting. The breadth of the river varies

from 110 yards at Miinden to 220 yards at Minden, 250

yards at Bremen, \\ miles at Elsfleth, and 7i- miles at

its entrance into the sea, The Weser on the whole is

shallow; and navigation on the upper Weser, i.e., above

Bremen, is sometimes interrupted for months by drought.

Sea-going ships may ascend to Elsfleth, though Bremer

hafen is the chief port for large vessels; smaller craft

may reach Vegesack, and barges of 200 tons make their

way to Miinden. The stream discharges itself into the sea

amid sandbanks, which leave only a single narrow fairway,

19-22 feet deep at high water and 12 feet at low water;
on the upper Weser the navigation of the only available

narrow channel, which is interrupted by occasional rapids,

is assisted by locks and weirs. The Weser drains a basin

estimated at 18,360 square miles. Its principal tributaries

on the right are the Aller, Wiimme, Drepte, Lune, and

Geeste, and on the left the Diemel, Nethe, Emmer, Werre,

Aue, and Hunte. The Werra and Fulda are both navi

gable when they unite to form the Weser; the Aller,

Wiimme, Geeste, and Hunte are also navigable. Beyond
the junction of the Hunte the Weser, hitherto a single

stream, is divided into several channels by islands.

The navigation of the Weser was long hampered by the various

and vexatious claims and rights of the different states through
whose territories it ran. Before 1866 the joint stream, including
the Werra and the Fulda, changed its ruler no less than thirty -five

times on its way to the sea. In 1823, however, a treaty was made

establishing a fixed toll and a uniform system of management; this

was further improved in 1856 and 1865; and when Prussia took

possession of Hanover and Hesse-Nassau in 18C6 the chief diffi

culties in the way of organizing the river-trade disappeared. The

principal town on the Weser is Bremen (population in 1885,

118,043). Other towns past which it flows betwixt Miinden and

the sea are Carlshafen, Hbxtcr, Hol/minden, Bodenwerdcr, Hameln,

Rinteln, Vlotho, Minden, Nienburg, Vegesack, Elsfleth, Braake,

Blexen, Geestemiinde, and Bremerhafen. The Weser gave name
to a department in the short-lived kingdom of Westphalia; the

chief town was Osnabriick. A canal between the Wiimme and the

Oste, and another between the Geeste and the mouth of the Elbe,

connect the Weser system with that of the Elbe. A canal is also

being constructed from the Hunte to a tributary of the Ems.

WESLEY, an English family of special ecclesiastical

distinction, claims descent from the ancient De Wellesleys,

one of whom, Guy, was made a thane by Athelstan

about 938, the family seat being at Welswe, near Wells, in

Somerset. Two brothers, John and Bartholomew, were

among the ministers ejected for nonconformity in 1662.

SAMUEL (1662-1735), son of the above John, was born

17th December 1662. He was educated at an academy
at Stepney, London, and in August 1683 entered Exeter

College, Oxford, as a x&amp;gt;auP r scholaris, shortly after which

he joined the Church of England, a step which so deeply
offended his family that they left him henceforth to his

own resources. While still an undergraduate he pub
lished Mac/t/ots, or Poems on Several Subjects never before

Handled, 1685. He graduated B.A. 1688, was ordained

priest 24th February 1689, and the following year was

presented to the living of South Ormsby, Lincolnshire.

In 1697 he removed to Epworth, Lincolnshire, where he

died 25th April 1735. Among other works he was the

author of Life of Christ (1693), Elegies on. Queen Mary
and Archbishop Titlotson (1695), History of the Old and

New Testaments in Verse (1704), Pious Communicant

Rightly Prepared (1700), and Latin Commentary on the

Book of Job (1733). After the battle of Blenheim he

published (1705) a long poem on Marlborough, or the

Fate of Europe, for which Marlborough made him chap
lain of a regiment. He had nineteen children, of whom
three sons, Samuel, John, and Charles, acquired eminence.

SAMUEL (1690-1739) was born in London 10th February

1690, and educated at Westminster school, where he was
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nominated king s scholar. In 1711 he entered Christ

Church, Oxford, and on taking his M.A. degree returned

to Westminster as tutor. He lived on intimate terms

with Harley, earl of Oxford, Pope, Swift, and Prior, and

wrote somewhat clever squibs against Sir llobert Wai pole,

the Whigs, and the Low Church divines. They were col

lected and published 1736, reached a second edition 1743,
and were reprinted, with notes by James Nicholls and
life by W. Nicholls, in 1862. Wesley became master of

Tiverton grammar-school in 1732, and died there Gtli

November 1739.

JOHN (1703-1791), brother of the preceding and
founder of Methodism, was born, probably at Epworth,
17th June (O.S., 28th N.S.) 1703. There was a tradi

tion in the family that he was christened John Benjamin,
but he never made use of the second name. When
his father s rectory was burnt down in 1709 he was
for a time left in the building, and narrowly escaped
death. He entered Charterhouse in 1714, whence in

1720 he was elected to Christ Church, Oxford. In

1726 he became fellow of Lincoln, and in 1727 graduated
M.A. After acting for some time as his father s curate

he settled in November 1729 at Oxford, and began to

take pupils. About the same time, along with his brother

Charles and others, he commenced that systematic course

of religious life which led to their being termed by the

Oxonians Methodists. A full record of the religious
labours of Wesley is given under METHODISM (vol. xvi.

pp. 185-189). In the organization of Methodism he dis

played not only extraordinary energy and capacity for

work but remarkable administrative powers. His oratory
was colloquial, terse, and homely, but never vulgar, while

his expressive and refined features and intense yet reasoned

earnestness enabled him to acquire among his followers a

personal influence of an unrivalled kind. Although from
overwork or exposure he had one or two serious illnesses,

he generally enjoyed robust health, an experience probably

partly accounted for by his constant journeys on horseback.

In 1790 he said, &quot;I do not remember to have felt lowness

of spirits for a quarter of an hour since I was born.&quot; He
preached usually at 5 o clock in the morning, and fre

quently twice again in the same day, the number of

sermons he delivered in a year being over 800. He
continued his labours almost to the last, but wrote, 1st

January 1790, &quot;I am now an old man decayed from
head to foot.&quot; He died 2d March 1791. Wesley
translated several hymns from the German for the col

lections edited by him and his brother Charles, but is

not known to have been the author of any original hymns
(see HYMNS, vol. xii. p. 594). The first collection of

Psalms and Hymns edited by the brothers appeared
anonymously in 1738, and a Collection of Moral and
Sacred Poems, from the Most Celebrated Authors, in 1744.

Wesley has no claims to rank as a thinker or even as a

theologian, but within certain narrow limits was a skilful

controversialist. He was the author of Primitive Physic

(1747), Explanatory Notes on the New Testament (1755),
Notes on the Old and New Testaments (1764), Doctrine of

Original Sin (1757), Survey of the Wisdom of God in

Creation (1763), Preservative against Unsettled Notions
in Religion (1770), and A Calm Address to our American
Colonies (1775). He also edited the Christian Library, in

fifty volumes. His Works appeared in 1818, and an
eleventh edition, with life by J. Beecham and preface

by T. Jackson, was published in 15 vols., 1856-57.
CHARLES (1708-1788), brother of the preceding, was

born prematurely at Epworth, 18th December 1708. He
entered Westminster school in 1716, was admitted a

king s scholar in 1721, and entered Christ Church,
Oxford, in 1726. He accompanied his brother John to

Georgia in 1735 as secretary to the managing committee,

having been ordained priest a few days before leaving

England ;
but on account of a strong feeling of opposition

manifested against him in the religious communities of

Frederica he left Georgia for England five months after

landing. To a serious illness which happened to him in

February 1738 he attributed a moral change which he

associated with conversion and a conscious sense of

pardon. He seconded his brother in his evangelizing
labours in England with unceasing diligence, and, al

though not possessing his brother s gifts of oratory and

personal magnetism, contributed by his hymns an element

of success to the movement of prime and permanent
importance. He published no fewer than 4100 hymns
of his own composition, and left about 2000 in manuscript.
Numerous editions both of the special and general col

lections of his hymns have been published. Both as

regards the number of his compositions and their various

excellences, he is entitled to the chief place among
Methodist hymn writers (see HYMXS, id supra). He died

29th March 1788. His Sermons, with memoir, appeared
in 1816

;
a Life, by Rev. Thomas Jackson, in 1841

;
and

his Journal, with notes by Rev. Thomas Jackson, 1849.

Two sons of Charles Wesley attained eminence as musi

cians : CHARLES (1757-1815), organist of St George s,

Hanover Square, London, who in 1778 published Six Con
certos for the Organ and Harp; and SAMUEL (1766-1837),

organist of the Chapel Royal, noticed below.

See, in addition to the authorities already mentioned, the Lives

by Hampson (1791), Coke and Moore (1792), Whitehead (1793-96),

Southey (1820), Moore (1824), Watson (1831), Miss Wedgwood
(1870), and Tyerman (exhaustive and complete) (1870); J. Dove,

Biographical History of the Wcslcys (1833); and G. J. Stevenson,
Memorials of the Wesley Family (1876).

WESLEY, SAMUEL (1766-1837), musical composer,
son of Charles Wesley (see above), was born at Bristol,

February 24, 1766, and developed so precocious a talent

for music that at three years old he played the organ
and at eight composed an oratorio entitled Ruth a

fact which is duly chronicled on a curious portrait,

painted in 1774, and afterwards engraved, wherein he is

represented in the childish costume of the period. Though
suffering for many years from an accidental injury to the

brain, Wesley was long regarded as the most brilliant

organist and the most accomplished extempore fugue-

player in England. He may indeed be regarded as the

father of our present style of organ-playing, for he it was

who, aided by his friends Benjamin Jacob and C. F.

Horn, first introduced the works of Sebastian Bach to

English organists, not only by his superb playing, but by
editing with Horn, in 1810, the first copy of Das wohltem-

perirte Clavier ever printed in England. Wesley s last per
formance took place, September 12, 1837, at Christ Church,

Newgate Street, London, where, after hearing the wonder
ful performances of Mendelssohn, he was himself induced

to play an extempore fugue. He died, October 11, 1837,

leaving a vast number of MS. and printed compositions.
His brother Charles (1757-1815) was also an accomplished

organist, and still more famous was his son, Samuel Sebastian,

(1810-1876), Mus. Doc., and organist of Gloucester cathedral.

WESSEL. WESSELUS GANSFORTIUS 1 was born at Gron-

ingen in 1400 (Hardenberg), in 1419 (Suffridus Petri), or

in 1421, and on the death of his parents was adopted by
a noble lady, Oda Clantes, who sent him along with her

only son to the famous school at Deventer, which was
under the supervision of the Brothers of Common Life,

and was in close connexion with the convent of Mount St

Agnes at Zwolle, where then lived Thomas a Kempis,
1 The surname is from Gansfort or Gbsevort, a Westphalian village

from which his family came
;
the Christian name is the equivalent of

the Greek Basilius.
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the author of the Imitatio C/iristi. At Deventer, where
the best traditions of the 14th-century mysticism were

still cultivated, Wessel imbibed that earnest devotional

mysticism which was the basis of his theology and which
drew him irresistibly, after a busy life, to spend his last

days among the Friends of God in the Low Countries.

From Deventer he went to Cologne to be taught the

Thomist theology, which was fondly cherished in that

famous Dominican school ; and there he learnt realism,

which, although he afterwards became a nominalist in

metaphysics, always coloured his theology. At Cologne
too he came in contact with humanism. He learnt Greek
and Hebrew from monks who, it is said, had been driven

out of Greece. The Thomist theology sent him to study

Augustine, and his Greek reading led him to Plato, and
from both of these great thinkers he learnt much that

went to enrich his own theological system. The echoes

of the din raised in Paris by the disputes between the

realists and the nominalists reached Wessel in Cologne,
and a desire to mingle in the fray, or perhaps to learn on
which side truth was, induced him to go to Paris, where
he remained sixteen years, scholar and teacher. There he

eventually took the nominalist side, prompted as much by
his mystical anti-ecclesiastical tendencies as from any
metaphysical insight ;

for the nominalists were then the

anti-papal party. A desire to know more about humanism
sent him to Home, where we find him in 1470 the intimate

friend of Italian scholars and under the protection of

Cardinals Bcssarion and Delia Rovere (afterwards Pope
Sixtus IV.). It is said that Sixtus would have gladly
made Wessel a bishop, but that he had no desire for any
ecclesiastical preferment. From Rome he returned to

Paris, and speedily became a famous teacher, gathering
round him a band of enthusiastic young students, among
whom was Reuchlin. As old age approached he came to

have a growing dislike to the wordy theological strife

which surrounded him, and turned away from that uni

versity discipline,
&quot; non studia sacrarum literarum sed

studiorum commixta) corruptiones.&quot; After thirty years of

academic life he went back to his native Groningen, and

spent the rest of his life partly as director in a nuns
cloister there and partly in the convent of St Agnes at

Zwolle. He was welcomed as the most renowned scholar

of his time, and it was fabled that he had travelled

through all lands, Egypt as well as Greece, gathering
everywhere the fruits of all sciences &quot;a man of rare

erudition,&quot; says the title page of the first edition of his

collected works,
&quot; who in the shadow of papal darkness

was called the light of the world.&quot; His remaining years
were spent amid a circle of warm admirers, friends, and

disciples, to whom he imparted the mystical theology, the
devotion to higher learning, and the deep devotional spirit
which characterized his own life. He died on October 4,

1489, with the confession on his lips,
&quot;

I know only Jesus
the crucified.&quot; He is buried in the middle of the choir
of the church of the &quot; Geestlichen Maegden,&quot; whose
director he had been.

Wessel has been called one of the &quot;reformers before the Refor
mation,&quot; and the title is a true one if by it is meant a man of

deeply spiritual life, who protested against the growing paganizing
of the papacy, the superstitious and magical uses of the sacraments^
the authority of ecclesiastical tradition, and that tendency in later
scholastic theology to lay greater stress in a doctrine of justifica
tion upon the instrumentality of the human will than on the

objective work of Christ for man s salvation. His own theology
was, however, essentially medircval in type, and he never grasped
that experimental thought of justification on which Reformation
theology rests.

Sec Vita WesseH Groninyensis, by Albert ITnrdenberff, published in an incom
plete form in the preface to Wessel s collected works, Amsterdam, 1014 (this
preface also contains extracts from the works of several writers who have given
facts about the life of Wesscl) ; Muurlins, Com. Hist. The.ol. de Wessc/i Gans-
forlii Vita, etc., 1831; Ullmann, Reformers before Vie Reformation (the second
volume of the German edition is a second and enlarged edition of a previous

work, entitled Johann ll cs.se/, ein Vorgtinger Luther s, 1834) ; Friedrich, Joharrn

Wessel, ein BUd aits der Kirchengeschichte de.s 15t?n Jahrhunderts, 1802
; Kitsch),

History of the Christian Doctrine of Justification and Reconciliation (Ertin., 1872).
Weasel s two most important writings are his Treatise on Prayer (De Oratione)
and his Scala Meditationis.

WESSEX. See ENGLAND, vol. viii. pp. 270, 282 57.,

and Plate II. of same volume.

WEST, BENJAMIN (1738-1820), history and portrait

painter, was born in 1738, at Springfield, in Pennsylvania,
coming of an old Quaker family who had emigrated from

Buckinghamshire. When a boy of seven he began to

show his inclinations to art. According to the well-

known story, he was sitting by the cradle of his sister s

child, watching its sleep, when the infant happened to

smile in its dreams, and, struck with its beauty, young
Benjamin got some paper, and drew its portrait. The
career thus begun was prosecuted amid many difficulties;
but his perseverance overcame every obstacle, and at the

age of eighteen he settled in Philadelphia as a portrait-

painter. After a short time he removed to New York,
where he practised his profession with considerable success.

In 1760, through the assistance of some friends, he was
enabled to complete his artistic education by a visit to

Italy, where he remained nearly three years. Here he

acquired reputation, and was elected a member of the

principal academies of Italy. On the expiry of his Italian

visit he settled in London as an historical painter. His
success was not long doubtful. George III. took him
under his special patronage ;

and commissions flowed in

upon him from all quarters. In 1768 he was one of the

four artists who submitted to the king the plan for a royal

academy, of which he was one of the earliest members
;

and in 1772 he was appointed His Majesty s historical

painter. He devoted his attention mainly to the painting
of large pictures on historical and religious subjects, con

ceived, as he believed, in the style of the old masters, and
executed with great care and much taste. So high did he
stand in public favour that on the death of Sir Joshua

Reynolds, in 1792, he was elected his successor as presi
dent of the Royal Academy, an office which he held for

twenty-eight years. In 1802 he took advantage of the

opportunity afforded by the peace of Amiens to visit Paris,
and inspect the magnificent collection of the masterpieces
of art, pillaged from the gallery of almost every capital in

Europe, which then adorned the Louvre. On his return

to London he devoted himself anew to the labours of his

profession, which were, however, somewhat broken in

upon by quarrels with some of the members of the Royal
Academy. In 1804 lie resigned his office, but an all but

unanimous request that he should return to the chair

induced him to recall his resignation. Time did not at

all weaken the energy with which he laboured at his easel.

When sixty-five he painted one of his largest works, Christ

Healing the Sick. This was originally designed to be pre
sented to the Quakers in Philadelphia, to assist in erecting
a hospital. On its completion it was exhibited in London
to immense crowds, and was purchased by the British

Institution for 3000 guineas, West sending a replica to

Philadelphia. His subsequent works were nearly all on
the same grand scale with the picture which had been so

successful, but for obvious reasons they did not meet with

very ready sale. He died in 1 820, in his eighty-second

year, and was buried in St Paul s.

Since his death West s reputation has seriously declined. His

works, which fond criticism ranked during his life with the great
productions of the old masters, arc now considered as in general
formal, tame, wanting that freedom of nature and that life

which genius alone can breathe into the canvas. His Death of
Wolfe is interesting as introducing modern costume instead of the
classical draperies which had been previously universal in similar

subjects by English artists
;
and his Battle of La Hogue is en

titled to an honourable place atnong British historical paintings.
An account of West s life was published by Gait (The Progress of

XXIV. -- 64
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Genius, 1816); and biographies of him occur in Cunningham s

Lives of Eminent British Painters and Redgrave s Century of

Painters of the English School.

WESTALL, RICHARD (1765-1836), subject painter,

was born in Hertford in 1765, of a Norwich family. In

1779 he went to London, and was apprenticed to an

engraver on silver, and in 1785 he began to study in the

schools of the Royal Academy. He painted Esau Seeking
Jacob s Blessing, Mary Queen of Scots Going to Execution,

and other historical subjects in water-colour, and some

good portraits in the same medium, but he is mainly
known as a book-illustrator. He produced five subjects

for the Shakespeare Gallery, illustrated an edition of

Milton, executed a very popular series of illustrations to

the Bible and the prayer-book, and designed plates for

numerous other works. In 1808 he published a poem,
A Day in Spring, illustrated by his own pencil. His

designs are rather tame, mannered, and effeminate. He
became an associate of the Royal Academy in 1792, and

a full member in 1794
;
and during his later years he was

a pensioner of the Academy. His last employment was to

give art instruction to the Princess Arictoria. He died

on December 4, 1836. His brother, William Westall,

A.R.A. (1781-1850), landscape painter, is mainly known

by his illustrations to works of travel.

WEST BAY CITY, a city of Bay county, Michigan,
United States, is situated on the Saginaw river, near its

mouth, opposite Bay City. The city lies in one of the

largest lumber districts of the United States, and its

industries consist mainly in manufacturing and shipping
lumber. It had a population of 9492 in 1885.

WEST BROMWICH, a municipal and parliamentary

borough of Staffordshire, England, is situated near the

river Tame, and on the Great Western Railway, 6 miles

north-west of Birmingham, and 133| miles from London.

It consists chiefly of one main street, the High Street,

upwards of 1| miles in length. The parish church (All

Saints, formerly St Clement s)
is of very early origin,

and was given by Henry I. to the convent of Worcester,
which subsequently gave it to the priory of Sandwell. The

present church, a handsome structure in the Decorated

style, was built in 1871-72. The principal other public

buildings are the West Bromwich district hospital (erected
in 1867 at a cost of 9000, and enlarged in 1882 at a cost

of 4000), the town-hall and municipal offices (1875), the

market-hall, the free library (1874), and the Liberal club

(1884). There are two public charities the Stanley

(1613) and the Whorwood (1614). Since 1880 the town

has manufactured its own gas, but the water is supplied

by the South Staffordshire Waterworks Company. There

are several large foundries, smelting-furnaces, and forges,

but the staple manufactures are the various kinds of

implements of wrought-iron used for household, agri

cultural, or mechanical purposes. The town also possesses
brass foundries, maltings, limekilns, and brickyards. There

are large collieries in the neighbourhood. The area of the

municipal and parliamentary borough and urban sanitary

district is 5719 acres, with a population in 1871 of 47,918
and in 1881 of 56,295.

In 1230 the manor of West Bromwich was vested in the barons

of Dudley, and in 1293 it descended to Walter do Evereus ;
iu

1448 it passed to the Stanleys, from whom it was purchased by
Sir Richard Skelton, solicitor-general to Charles I.; and in 1626 it

came into the possession of Sir Samuel Clarke, by whose descendants,
who subsequently assumed the name of Clarke-Jervoise, it was sold

an 1823 to the earl of Dartmouth. West Bromwich was incor

porated 13th September 1882. By the Act of 1885 its parliamen
tary representation was separated from that of Wednesbury, and it

was erected into a parliamentary borough retaining one member.

WESTBURY, RICHARD BETHELL, BAHON (1800-1873),
was the son of Dr Richard Beth ell, and was born at

Bradfordj Wilts. He was placed in the first class in

classics and the second in mathematics at Oxford in 1818,
and was elected a fellow of Wadham College. In 1823 he

was called to the bar at the Middle Temple. On attaining
the dignity of queen s counsel in 1840 he rapidly took the

foremost place at the Chancery bar, and was appointed
vice-chancellor of the county palatine of Lancaster in

1851. His most important public service was the reform

of the then existing mode of legal education, a reform

which ensured that students before call to the bar should

have at least some acquaintance with the elements of the

subject which they were to profess. In 1851 he obtained

a seat in the House of Commons, where he continued to

sit, first as member for Aylesbury, then as member for

Wolperhampton, until he was raised to the peerage.

Attaching himself to the Liberals, lie became solicitor-

general in 1852 and attorney-general in 1856 and again
in 1859. On June 26, 1861, on the death of Lord

Campbell, he was created lord high chancellor of Great

Britain, with the title of Baron Westbury of Westbury,

county Wilts. The object of his life was to set on foot

the compilation of a digest of the whole law, but for

various reasons this became impracticable. The conclu

sion of his tenure of the chancellorship was unfortunately
marked by events which, although they did not render

personal corruption imputable to him, made it evident that

he had acted with laxity of practice and want of caution.

Owing to the reception by parliament of reports of com
mittees nominated to consider the circumstances of the

acceptance by him of the resignations of Mr Wilde, the

bankruptcy registrar at Leeds, and Mr Leonard Edmunds,
a clerk in the patent office, and clerk of the parliaments,
the lord chancellor felt it incumbent upon him to resign

his office, which he accordingly did on July 5, 1865, and

was succeeded by Lord Cranworth. After his resignation
he continued to take part in the judicial sittings of the

House of Lords and the privy council until his death.

In 1872 he was appointed arbitrator under the European
Assurance Society Act, 1872, and his judgments in that

capacity have been collected and published by Mr F. S.

Reilly. As a writer on law he made no mark, and few of

his decisions take the highest judicial rank. Perhaps the

best known is the judgment delivering the opinion of the

judicial committee of the privy council in 1863 against

the heretical character of certain extracts from the well-

known publication Essays and Reviews. His principal

legislative achievements were the passing of the Divorce

Act, 1857, and of the Land Registry Act, 1862 (generally
known as Lord Westbury s Act), the latter of which in

practice proved a failure. What chiefly distinguished

Lord Westbury was the possession of a certain sarcastic

humour
;
and numerous are the stories, authentic and

apocryphal, of its exercise. In fact, he and Mr Justice

Maule fill a position analogous to that of Sydney Smith,

convenient names to whom &quot;good things&quot; may be attri

buted. Lord WT

estbury died on July 20, 1873, within a

day of the time of the death of Bishop Wilberforce, his

special antagonist in debate.

A Life of Lord Wetbury by T. A. Nash is now (1888) in the

press.

WEST CHESTER, a borough and the county seat of

Chester county, Pennsylvania, United States, is situated

27 miles west of Philadelphia, in a thickly settled farming

region, devoted principally to market gardening and the

dairy industry. Its population in 1880 was 7046, of

whom 1164 were coloured and 517 of foreign birth.

WEST DERBY, a township in Lancashire, England,
now virtually a suburb of Liverpool, about 4 miles north

east of Liverpool Exchange. It is chiefly composed of

houses inhabited by the wealthier merchants of Liverpool.

The parish church of St Mary was re-erected iu 1856 in
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the Early English style from the designs of Sir Gilbert

Scott, and has a massive central tower with four pinnacles.

The site of the former church is marked by a cross.

Attached to the church of St James, also a modern
structure in the Early English style, there is a library of

1800 volumes. In the centre of the old village there is

an old court-house, erected in 1G62, now belonging to

the marquis of Salisbury as lord of the manor. Croxteth

Hall, the seat of the earl of Sefton, is in the immediate

vicinity. The population of the urban sanitary district

(area 5561 acres) was 27,292 in 1871 and 33,611 in 1881.

In Saxou times West Derby gave its name to a hundred.

Edward the Confessor had a castle there, the site of which is

still called the Castle Hill. In 1206 the manor was bestowed on

Edmund, earl of Lancaster. When Henry cle Bolingbroke, duke
of Lancaster, became king, this and other manors reverted to the

crown. In the 4th of Charles I. it was granted to various citizens

of London, who resold it in 1639 to James, Lord Stanley and

Strange. The property of the Stanleys was afterwards partly

sequestrated and partly alienated.

. WESTERN AUSTRALIA. This British colony, the

portion of Australia that lies to the west of 129 E. long.,

forming considerably more than one-third of the whole,
has an area of 1,060,000 square miles, is 1400 miles in

length and 850 in breadth, and has a coast-line of 3500
miles. It is divided into five districts Central, Central

Eastern, South-Eastern, North, and Kimberley. The
Central or settled district, in the south-west, is divided

into twenty-six counties. Apart from the coast lands,
the map presents almost a blank, as the major portion is

practically a dry waste of stone and sand, relieved by a

few shallow salt lakes. The rivers of the south are small,
the Blackwood being the most considerable. To the north

of this are the Murray, the well-known Swan, the Moore,
the Greenough, and the Murchison. The last is 400 miles

long. Sharks Bay receives the Gascoigne (200 miles long),
with its tributary the Lyons. Still farther north, where
the coast trends eastward, the principal rivers are the

Ashburton, the Fortescue, and the De Grey. Kimberley
district to the north-east has some fine streams, the

Fitzroy and Ord and their tributaries, on some of which

(the Mary, Elvira, Arc.) are the gold-fields, 250 miles south

of Cambridge Gulf. The Darling mountain range is in the

south-west, Mount William reaching 3000 feet
;
in the same

quarter are Toolbrunup (3341 feet), Ellen s Peak (3420),
and the Stirling and Victoria ranges. Gardner and Moresby
are flat-topped ranges. Mount Elizabeth rises behind

Perth. Hampton tableland overlooks the Bight. In the

north-west are Mount Bruce (4000 feet), Augustus (3580),

Dalgeranger (2100), Barlec, Pyiton, and the Capricorn

range. Kimberley has the Leopold, M Clintock, Albert

Edward, Hardman, Geikie, Napier, Lubbock, Oscar,

Mueller, and St George ranges. The lake district of the

interior is in the Gibson and Victoria deserts from 24&quot; to

32 S. The lakes receive the trifling drainage of that low

region. Almost all of them arc salt from the presence of

saline marl.

Climate. With little or no cold anywhere, the heat of summer
over the whole area is considerable. Western Australia differs

from the country to the cast in having no extensive ranges to

collect vapour, while the trade winds blow off the dry land instead
&amp;lt;if from the ocean

;
for these two reasons the climate is very dry.

Thunderstorms often supply almost the only rainfall in the interior.

The south-western corner, the seat of settlements, is the only
portion where rains can be depended on for cultivation

;
but even

there few places have a rainfall of 40 inches. As one goes north
ward the moisture lessens. The north-west and all the coast along
to Kimberley, with most of that district, suffer much from dryness.
The north-east conies in summer within the sphere of the north
west monsoons, though just over the low coast-range few showers
are known. The south coast, exposed to polar breezes, with un
interrupted sea, has to endure lengthened droughts. In the Swan
liver quarter the rainfall is in winter, being brought by north-west

winds, and summer days have little moisture. AVhile the south
wind cools the settled region, it conies over the parched interior to

the northern lands. The hot wind of Swan river is from the east

and north-east
;
but it is from the south in summer to Kimberley

and the north-west. In one season the land breeze is hot, in

another cool, but always dry. In the year 1885 Perth had a rainfall

of 29 inches with an evaporation of 66. The temperature ranged
from 34 to 109 in the shade. In 1835 there fell 32 inches on
100 days, while Albany had 32 on 138 days, Augusta 46 on 122

Jays, and York less than 18 on 81 days. Geraldton port received

the same as York, but on 63 days, while Cossack, the pearl port
of the north-west, had but 9J on 18 days throughout the year,

Northampton showed 21f, Beverley 14f, and Eucla 9^ inches.

Geology. The base of Western Australia is of granite and its

kindred formations, which underlie Silurian or more ancient rocks.

Not only are the principal elevations so composed, but throughout
the vast extent of bare and sterile land eastward and inland

granite is most prominent, rising through recent deposits in knobs
and tables onward into South Australia. It is the rock of the

Australian desert. The great lake district is a depression, with a

granite floor permeated with igneous veins, surrounded by isolated

hills and ranges of the Primary and metamorphic rocks. King
George s Sound and the mountains around are granite, as also are

disjointed ranges northward to Sharks Bay. The streams in the

north-west, as well as the Lyons and Gascoigne, take their rise

among the old igneous and Palaeozoic formations. Kimberley is

full of similar rocks. The upper Irwin has garnetiferous granite.

Granite, both on the south and western shores, supports the recent

deposits of calcareous and arenaceous material. The horizontal

sandstone of the interior and the flat-topped hills of sandstone rest

upon the granite. The arid region around Sharks Bay, glistening
with limestone and sand, has the ancient stone for a foundation,

upon which coralline forms built their reefs. All sorts of meta

morphic rocks prevail in the Leopold, &quot;Weld, and other ranges of

Kimberley. Quartz veins are common in the hills. Cambridge
Gulf is lined with quartzose grit embodying rock crystal, and the

Blackwood river with gneiss. Porphyry appears at York, on
the Murchison, and elsewhere. Blue slate occurs on the Canning
at Champion Bay, and on Hampton Plains. Carboniferous rocks

are present near the Irwin, Canning, Fitzroy, and Murchison. Mr
Hardman traced them north-cast over 1500 square miles, bearing
coal plants. Secondary formations are rare: a deposit of Oolite

400 feet thick is reported from the Murchison. Tertiary beds of

limestone are more plentiful, generally seen near the coast
;

others of a coralline nature are more recent. Arenaceous lime

stone cliffs rise two to four hundred feet along the southern shore

for hundreds of miles, and similar stone is seen at the junction
of the Fitzroy and the Margaret. The spiriferous sandstone

on the Denison Plains of Kimberley, like that of the Moresby
range, is doubtless Palaeozoic. The desert sandstone, so easily

decomposed to furnish moving sand-dunes, is regarded as Miocene

by Prof. Tate. Freemautle stands upon a recent calcareous sand

stone. Roeburne is similarly situated. The south-west abounds

in calcareous accretions. Cape Arid stops with its granite the

progress of Tertiary beds. Tertiary agates and jaspers occur on the

Ord and the Ashburton. Three terraces lead from the calcareous

mud of the north-west shore to the granite of Mount Bruce.

Nuyt s Land is probably Pliocene. Volcanic rocks of various ages
have burst through other formations, from Kimberley down to

King George s Sound. Basalt runs under the limestone of Bunbury,
and even rises in pillars; it is in scoriaceous dykes at King Sound.

Columnar greenstone occurs about Cape Lecuwin and Cape Natu-

laliste, while greenstone dykes yield copper in the Champion Bay
district. There is a sort of Giant s Causeway at Geographe Bay.
Dam pier Archipelago, Nickol Bay, the sources of the Fortescue

and the De Grey, Glenelg river, Camden harbour, Mount Waterloo,

Fitzroy river, and the gold field all show traces of volcanic action.

Of the geology of three-fourths of the colony, however, we know

scarcely anvthing. The presence of a new carbonaceous mineral

called cliftonite has been recently determined by Mr L. Fletcher in a

meteorite brought by the Rev. Mr Nicholai from Western Australia.

Minerals. The earliest mines were of lead and copper in Victoria

district, the ore being sent to Geraldton, the port of Champion
Bay, 30 miles from the Northampton mines of silver, lead, and

copper. Berkshire valley has in addition plumbago, the Irwin

antimony, and Woongong silver. The Geraldine lead and silver

ores were first worked in 1845, and produced 43,000 in 1878.

Wheal Fortune and Tortura mines are of silver-lead
; Gelira, Wheel

Alpha, and Narra Narra of copper. Iron ores are abundant; they
are magnetic at Mount Magnet. Coal has not yet been found in any

quantity. Carboniferous rocks are seen in several places, and fair

specimens of coal have been obtained. A semi-bituminous mineral

near the Swan and the Murray yields a pale oil, which would serve

to varnish wood. Gold, long looked for, has been found in Kim

berley; and diggers rushed to the country about the Margaret, Mary,
and Elvira rivers. The majority did not find returns equal to expen
diture ;

but auriferous quartz of great richness has been reported

recently. The proclaimed gold-Held lies between 16 and 19i S.,

126 and 129 E. Building stone is found of many varieties.
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Agriculture. This was once confined to the Swan river quarter,

but is rapidly extending northward in Victoria district, where the

land is free of timber, though the rainfall is very light. In

Kimberley tropical produce, especially sugar, cotton, spices, and

rice, can be readily raised. The south-west is essentially a farm

ing country, but the soil is generally sandy. In 1886 86,248 acres

were in crop (hay 25,718 ; wheat, 24,043 ; barley, 5185
; oats,

1766; maize, 171; potatoes, 356; green forage, 1075 ; vines, 649).
No settlement has a finer variety of fruits, and both wine and
raisins are being exported. The cottage homesteads are surrounded
with pleasant gardens, vineyards, and orchards.

Live Stock. Timber was too thick in the old settlement for

flocks and herds; the squatting districts are eastward of the divid

ing range and north of the Swan. The want of water both eastward
and northward stops progress, but sheep stations are established

in oases of reputed eastern deserts. The north-west, in spite of

drought, is a favourite locality for squatters ;
but the better-

watered Kimberley is regarded as the most hopeful. At the

beginning of 1887 129,219,079 acres of the available country
were leased by 6469 persons, at the rental of 73,863, averaging a

little over half a farthing an acre. The horses numbered 38,360;
cattle, 88,254; sheep, 1,809,071 ; pigs, 24,655 ; goats, 5301. Some
parts, chiefly in the south-west, are troubled with poison plants.

Borings in ill-watered places, as the southern and central districts,
furnish water for stock. The Angora goat has been a success there.

Rabbits already begin to trouble squatters. In proportion to inha

bitants, Western Australia has advanced in pastoral pursuits beyond
its neighbours, excepting in the quality of stock and the get-up of

wool. Of 678,400,220 acres in the colony only 1,851,742 are

alienated, though 130,000,000 are leased out by Government. The
land laws are liberal. Lessees have pre-emptive rights over parts
of runs at 5s. per acre, within a certain period. Inferior land is

much cheaper. Kimberley leases are for not less than 50,000 acres
at 10s. rent per 1000 acres, this being the best pastoral country.
A certain limited amount of stock is required according to acreage
and district. Poisoned land can be leased for twenty-one years
at 1 rent per 1000 acres, when the area is granted free if it be
fenced and the poison plants eradicated

; a licence, for that term,
of such land, costs one-eighth of that rent. The break-up of the
extensive original grants is still essential to further progress.

Flora. Judged by its vegetable forms, Western Australia would
seem to be older than eastern Australia, South Australia being of
intermediate age. Indian relations appear on the northern side,
and South African on the western. There are fewer Antarctic
and Polynesian representatives than in the eastern colonies.

European forms are extremely scarce. Compared with the other
side of Australia, a third of the genera on the south-west are
almost wanting in the south-east. In the latter, 55, having more
than ten species each, have 1260 species; but the former has as

many in 55 of its 80 genera. Of those 55, 36 are wanting in the

south-east, and ] 7 are absolutely peculiar. There are fewer natural
orders and genera westward, but more species. Baron Von Mueller
declared that &quot;nearly half of the whole vegetation of the Austra
lian continent has been traced to within the boundaries of the
Western Australian territory.&quot; He includes 9 Malvaceae, 6 EupJwr-
biaccie, 2 Rubiaceie, 9 Protcacecc, 47 Leguminosie, 10 MyrtaccsR, 12

Composite, 5Labiativ,G Cypcracev, 13 Convolvulacess, 16 Gramineae,
3 Filices, 10 Amaranthoceae. Yet over 500 of its tropical species
are identified with those of India or Indian islands. While seven-
tenths of the orders reach their maxinram south-west, three-tenths
do so south-east. Cypress pines abound in the north, and ordinary
pines in Kottnest Island. Sandalwood (Santalum cygnorum) is

exported. The gouty stern baobab (Adansonia) is in the tropics.
XanthorrJicea, the grass tree, abounds in sandy districts. Mangrove
bark yields a purple tan. Palms and zamias begin in the north
west. The Mclalcuca Lcucadendron is the paperbark tree of settlers.

The rigid-leafed Banksia is known as the honeysuckle. Casuarinss
are the he and she oaks of colonists, and the Exocarpus is their

cherry tree. Beautiful flowering shrubs distinguish the south
west

; and the deserts are all ablaze with flowers after a fall of
rain. Poison plants are generally showy Leguminosas, Sifla, and
the Gastrolobium.
The timber trees of the south-west are almost unequalled. Of

the Eucalypts, the jarrah or mahogany, E. marawnta, is first for

value. It runs over five degrees of latitude, and its wood resists

the teredo and the ant. &quot;Sir Malcolm Fraser assigns 14,000
square miles to the jarrah, 10,000 to E. viminalis, 2300 to the
karri (E. cnlossca or E. diversicolor], 2400 to York gum (E. loxo-

phleba), 800 to the red gum (E. calophylla], and 500 to tuart or
native pear (E. gomphoccphala). INot much good wood is got
within 20 miles of the coast. The coach builder s coorup rises over
300 feet. Morrel furnishes good timber and rich oil. An ever-

increasing trade is done in the timber of the south-western forests.

Fauna. Among the mammals are the Macropus gigantcus, M.
irma, M. dama, M. brachyurus, Lagorclicstes fasciatus, Bcttonyia
pcnicillata, Phalangista vulpccula, Pscudocliirus cooki, Dasyurus
gcoffroyi, Tarsipcs restrains, Antechinus apicalis, Peramcles

obcsula, Peramcles myosurus, Ah/rmccobius fasciatus. Fossil forms

partake of the existing marsupial character, Diprotodon being allied

to the wombat and kangaroo. Nail-bearing kangaroos are in the
north-west

;
the banded one, size of a rabbit, is on Sharks Bay.

Nocturnal phalangers live in holes of trees or in the ground.
Carnivorous Phascogalte are found in south-west. There are three

kinds of wombat. The rock-loving marsupial Osphrantcr is only
in the north-east, and Peramcles bougainvillei at Sharks Bay. The
dalgyte or Pctrogale lagotis is at Swan river and Hypsiprytnniis in

the south. The colony has only two species of wallabies to five in

New South Wales. The Halmaturus of the Abrolhos is a sort of

wallaby; a very elegant species is 18 inches long. The pretty
Dromicia, 6 inches Jong, lives on stamens and nectar, like the

Tarsipcs, having a brush at the tip of its tongue ;
its tail is pre

hensile. The hare-like Lagorclicstes fasciatus is a great leaper.
The Hapalotis of the interior has nests in trees. Beaver rats and
other small rodents are troublesome, and bats are numerous. The

dingo is the wild dog. The platypus (Ornithorliynchus) and the
Echidna are the only forms of the Monotrcmata. The seal, whale,
and dugong occur in the adjacent seas.

The west is not so rich as the east of Australia in birds. Many
forms are absent and others but poorly represented, though some
are peculiar to the west. The timbered south-west has the greatest,

variety of birds, which are scarce enough in the dry and treeless

interior. Of lizards the west has 12 genera not found in eastern

Australia. Of snakes there are but 15 species to 3 in Tasmania
and 31 in New South Wales. While the poisonous sorts are 2 to 1

in the east, they are 3 to 1 in the west. The turtle is obtained
as an article of food. The freshwater fishes are not all like thoso
of the east. They include the mullet, snapper, ring fish, guard
fish, bonita, rock cod, shark, saw fish, parrot fish, and cobbler.

Under the head of fisheries may be mentioned the pearl oyster,
which is dived for by natives at Sharks Bay ;

the trepang or

beche-de-mer is also met with in the north. Insects are well repre
sented, especially Colcoptcra, Lepidoptera, Hymcnoptcra, Hcmiptcra,
and Diptcra.

Trade and Commerce. Safe harbours are few, and hundreds of

miles of the coast-line are without shelter for a vessel. The
coasting traffic, until recently, was confined to the south-west,
from the Sound to Victoria district

;
but wool is now shipped at

the north-west, as well as pearls, while wool, pearl shells, hides,

tallow, and gold are claiming attention in the tropical north-east.

The imports for 1886 amounted to 758,011, of which 347,915
came from the United Kingdom, and 396,871 from other British

possessions, principally the neighbouring colonies and India. The
exports reached 630,392, the main items being wool (322,578),
shells (104,964), guano, timber, sandalwood, pearls, lead, copper,
manna gum, and gold. Of these exports, 505,331 went to Great

Britain, and 92,716 to other British ports.
Industries. The pastoral industry occupies the first place.

Fisheries are taking an important position (pearl shell, beche-de-

mer, and preserved or tinned fish). Mandurah, at the mouth of

the Murray, and Freemantle have preserving sheds for mullet and

snapper. Guano beds are worked to much advantage at the Lace-

pedc Isles. Salt is produced largely at Kottnest Island. Raisins
are dried, and the oil of castor trees is expressed. The mulberry
tree succeeds well, and sericulture is making progress. Dugong oil

is got from Sharks Bay. Honey and wax are becoming valuable

exports ;
from the abundance of flowers the hives can be emptied

twice a year. Manna and gums of various kinds are among the
resources of the country. Among the wines made are the Riesling,

Burgundy, Sweetwater, Hock, and Fontainebleau.

Roads and Raihuays. Excellent roads were made during the

period of convict labour. The northern railway from Northampton
mines to Port Geraldton is 35 miles long. The eastern line is from
Freemantle through Perth to Guildford (20 miles) and to Bevcrlcy
(90 miles). A concession of 12,000 acres per mile is bringing the
rail from York northward to Victoria district, and from Beverley
southward to Albany on King George s Sound. Communication
between the several ports is conducted by steamers, which have
been aided by a state subsidy.

Administration. Western Australia is a crown colony, adminis
tered by a governor, his erecutive council, and a legislative council

partly nominated by the governor. The colonial revenue for 1887
amounted to 461,322, the expenditure to 456,897.

Education. As in other colonies, the denominational system
formerly prevailed ;

but lately an eiFort has been made to have

public schools on a broader basis. The state in 1886 granted
7505 for 3169 scholars in the public schools, and 1415 for 1339,

principally Roman Catholics, in the assisted schools. The Perth

Inquirer was the first newspaper ;
there are now 11 in the colony.

Population. Of the 42,000 inhabitants 7000 are in Perth, the

capital, 5000 in Freemantle, 1000 at Albany, 900 at York. Some
trouble from the aborigines was experienced by settlers at first, but
now mnny of them are useful upon stations, making good shepherds.
A successful mission for natives has been conducted for many years
at New Norcia, about 80 miles north of Perth, by Spanish monks.
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History. Both the western and northern coasts of the colony
are pretty accurately laid down on maps said to date from 1540

to 1550, where the western side of the continent terminates at

Cape Leeuwen. The discovery of the coast may be attributed to

Portuguese and Spanish navigators, who were in the seas northward

of Australia as early as 1520. The next visitors, nearly a century

later, were the Dutch. Edel explored northward in 1619, and

De Witt in 1628. The &quot;Guide Zeepaard&quot; in 1627 sailed along
the south coast for 1000 miles, the territory being named Nuyt s

Land. Tasman made a survey of the north shore in 1644,

but did not advance far on the western border. Dampier was

off the north-west in 1688 and 1696, naming Sharks Bay. Van
couver entered King George s Sound in 1791. The French, under

D Entrecasteaux, were off Western Australia in 1792; and their

commodore Baudin, of the &quot;Geographe&quot;
and &quot;Naturaliste,&quot; in

1801 and 1802 made important discoveries along the western

and north-western shores. Captain Flinders about the same
time paid a visit to the Sound, and traced Nuyt s Land to

beyond the South Australian boundary. Freycinet went thither

in 1818. Captain King surveyed the northern waters between
1818 and 1822.

The earliest settlement was made from Port Jackson, at the end

of 1825. Owing to a fear that the French might occupy King
George s Sound, Major Lockyer carried thither a party of convicts

and soldiers, seventy-five in all, and took formal British possession,

though Vancouver had previously done so. Yet the Dutch had

long before declared New Holland, which then meant only the

western portion of Australia, to be Dutch property. This convict

establishment returned to Sydney in 1829. In 1827 Captain

Stirling was sent to report upon the Swan river, and his narrative

excited such interest in England as to lead to an actual free settle

ment at the Swan river. Captain Freemantle, R.N., in 1827 took

ollicial possession of the whole country. Stirling s account stimu
lated the emigration ardour of Sir F. Vincent, and Messrs Peel,

Macqueen, &c., who formed an association, securing from the British

Government permission to occupy land in Western Australia pro

portionate to the capital invested, and the number of emigrants
they despatched thither. In this way Mr Peel had a grant of

250,000 acres, and Colonel Latour of 103,000. Captain (afterwards

Sy- James) Stirling was appointed lieutenant-governor, arriving
June 1, 1829. The people were scattered on large grants. The
land was poor, and the forests heavy ; provisions were at famine

prices ;
and many left for Sydney or Hobart Town. The others

struggled on, rinding a healthful climate, and a soil favouring
fruits and vegetables, whilst their stock grazed in the more open
but distant quarters. The overland journey of Eyre from Adelaide

to King George s Sound in 1839-40, through a waterless waste, dis

couraged settlers
;
but Grey s overland walk in 1838 from Sharks

Bay to Perth revealed fine rivers and good land in Victoria district,

subsequently occupied by farmers, graziers, and miners. Com
manders Wickham and Stokes about that time made discoveries on
the northern coast. Roe was an active explorer, and Austin in

1854 investigated the country to the eastward. F. H. Gregory
traced the Gascoigne in 1857, and made known superior land to

the north-west about Nickol Bay four years later. Austin in 1864
saw a good future for the Glenelg district, previously described

by Grey. A. Gregory was at the north-east in 1856, and J. Forrest

in 1870 proved the way along the south coast to be no hopeless
desert. Giles crossed from the east. Major Warburtou in 1873 had
severe trials with his camels before reaching De Grey river from the
east. The Messrs Forrest suffered much in another attempt to

penetrate the eastern barren country. A. Forrest had a successful

tour in 1877 through the Kimberley province; two years later he
made the connexion between Kimberley and the north-west. The
difficulties of the settlers had compelled them to seek help from
the British treasury, in the olfer to accept convicts. These came
in 1850

;
but transportation ceased in 1868, in consequence of loud

protests from the other colonies. Seeking responsible government,
the settlers were told in 1888 that, if this were granted for the
southern part, the north would still be retained as a crown colony.
The discoveries of lead and copper, and lately of gold, must increase
the working community ;

while the newly opened pastures have

brought in a great accession of stockholders. Settlers are arriving
from South Australia and other colonies, so that the prospects of
Western Australia arc brightening. (J. BO.)

WEST HAM, an eastern suburb of London, in the

county of Essex, which gives its name to an extensive

parish, urban sanitary district, and parliamentary borough
stretching north and south from Wanstead and Leyton to

the Thames, and east and west from Little Ilford and East
Ham to the river Lea. West Ham proper is situated on
the main road between Stratford and Plaistow, three-

quarters of a mile south-east of the Stratford station on
the Great Eastern Railway, but the original village is now

completely absorbed in the new buildings which have

sprung up around it. The church of All Saints has an

Early English nave and a good Perpendicular tower, but

the architecture of the remainder of the building is non

descript and incongruous. Some mural paintings have
within recent years been laid bare, and there are a number
of old monuments. Among other public buildings are the

West Ham, Stratford, and South Essex dispensary (1878),
and the conference hall for public meetings. There are a

considerable number of charities. West Ham park, 80
acres in extent, was opened 20th July 1874 at a cost of

25,000. A large public cemetery was consecrated in

1857, and there is a Jews cemetery. The northern main
sewer of the metropolitan main drainage system traverses

the parish, the chief pumping station being at Abbey
Mills. In 1762 West Ham had 700 houses. Morant, in

his History of Essex, 1768, describes it as the &quot;residence

of considerable merchants, dealers, and industrious artists.&quot;

Since then its character has completely changed, and it is

now a busy industrial district, its prosperity being in a

large degree traceable to the formation of the Victoria and
Albert docks at Plaistow. It possesses large chemical

works, match works, candle factories, manure works, flour-

mills, cocoa-nut fibre factories, patent leather cloth fac

tories, smelting works, and copper works. The population
of the parish, urban sanitary district, and parliamentary
borough (area about 5390 acres) in 1871 was 62,919, and
in 1881 it was 128,953.
At the time of the Conquest West Ham belonged to Alestau

and Leured, two freemen, and at Domesday to Ralph Gernon
and Ralph Peverel. West Ham village was included in the part
which descended to the Geruons, who took the name of Mont-
fichet. It received the grant of a market and annual fair in

1253, but these have not been kept for many years. The lord

ship was given to the abbey of Stratford, and, passing to the

crown at the dissolution, it formed part of the dowry of Catherine
of Portugal, and was therefore called the Queen s Manor. In

1885 the urban sanitary district was erected into a parliamentary
borough, returning two members for the Northern and Southern
Divisions respectively.

WEST HOUGHTON, a township of Lancashire, Eng
land, on the Lancashire and Yorkshire Railway, 5 miles

west-south-west of Bolton, 15 north-west of Manchester,
and 5 east-north-east of Wigan. The church of St Bar
tholomew was rebuilt in 1870 in the Gothic style at a

cost of 6000. There are coal-mines in the neighbour

hood, and the town possesses a silk factory, print-works,
and cotton-mills. The population of the urban sanitary
district (area 4341 acres) in 1871 was 6609 and in 1881

it was 9197.

West Houghton before the time of Richard II. was a manor

belonging to the abbey of Cockersand. It was confiscated at the

Reformation, and since then has been vested in the crown. It is

now held by the representatives of the late Colonel Wilbraham.
The army of Prince Rupert assembled on West Houghton moor
before the attack on Bolton.

WEST INDIES. This important archipelago received piatesX.

the name of the West Indies from Columbus, who hoped XI.

that, through the islands, he had found a new route to

India. It is also sometimes known as the Antilles (a

name, however, more properly applied to a part than to

the whole), as Columbus, on his arrival here, Avas supposed
to have reached Antilla, a fabled country, said- to lie far

to the westward of the Azores, which found a vague and
uncertain place on the maps and charts of many geo

graphers before that time. Columbus first landed on St

Salvador, or Watling Island, named by the natives

Guanahani, and several voyages to this new land were

made in rapid succession by the great discoverer, resulting
in the finding of most of the larger islands, and a more
intimate knowledge of those already known. The import
ance of its latest possession was at once recognized by the

court of Spain, and, as a first move towards turning the



510 WEST INDIES
&quot;West Indies to profitable account, numbers of the natives,

for the most part a harmless and gentle people, were

shipped beyond seas and sold into slavery, others being

employed in forced labour in the mines which the

Spaniards had opened throughout the archipelago, and

from which large returns were expected. Thus early in

its history began that traffic in humanity with which the

West-India plantations are so widely associated, and which

endured for so long a time. Goaded to madness by the

wrongs inflicted upon them, the aborigines at last took

arms against their masters, but with the result which

might have been expected their almost utter extirpation.

Many of the survivors sought release from their sufferings
in suicide, and numbers of others perished in the mines,
so that the native race soon almost ceased to exist. Spain
was not long allowed to retain an undisputed hold upon
the islands : British and Dutch seamen soon sought the

new region, accounts concerning the fabulous wealth and
treasure of which stirred all Europe, and a desultory
warfare began to be waged amongst the various voyagers
who flocked to this El Dorado, in consequence of which
the Spaniards found themselves gradually but surely
forced from many of their vantage grounds, and compelled

very materially to reduce the area over which they had
held unchecked sway. The first care of the English
settlers was to find out the real agricultural capabilities of

the islands, and they diligently set about planting tobacco,

cotton, and indigo. A French West India Company was

incorporated in 1625, and a settlement established on the

island of St Christopher, where a small English colony
was already engaged in clearing and cultivating the

ground ;
these were driven out by the Spaniards in 1G30,

but only to return and again assume possession. About
this time, also, the celebrated buccaneers, Dutch smugglers,
and British and French pirates began to infest the neigh

bouring seas, doing much damage to legitimate traders,
and causing commerce to be carried on only under force

of arms, and with much difficulty and danger. Indeed, it

was not till the beginning of last century some time after

Spain had, in 1670, given up her claim to the exclusive

possession of the archipelago that these rovers were
rendered comparatively harmless

;
and piracy yet lingered

off the coasts down to the early years of the present

century. In 1640 sugar-cane began to be systematically

planted, and the marvellous prosperity of the West Indies

commenced; it was not from the gold and precious stones,
to which the Spaniards had looked for wealth and power,
but from the cane that the fortunes of the West Indies

were to spring. The successful propagation of this plant
drew to the islands crowds of adventurers, many of them
men of considerable wealth. In Barbados alone, it is

said that 50,000 British subjects arrived in one year about
this period. The West Indies were for many years used

by the English Government as penal settlements, the

prisoners working on the plantations as slaves. In 1655
a British force made an unsuccessful attack on Hayti, but
a sudden descent on Jamaica was more fortunate in its

result, and that rich and beautiful island has since

remained in the possession of Great Britain. The Portu

guese were the first to import Negroes as slaves, and their

example was followed by other nations having West-Indian

colonies, the traffic existing for about 300 years. In
1660 a division of the islands was arranged between

England and France, the remaining aborigines being
driven to specified localities, but this treaty did not

produce the benefits expected from it, and as wars raged
in Europe the islands frequently changed hands. Hayti,
now divided into two republics, has suffered much from
internal broils and revolutions.

The West Indies are situated in about 20 K lat. and

75 W. long., and form a broken, but upon the whole, con
tinuous barrier, shutting out as it were the Atlantic Ocean,
with its contents of 34,804,000 cubic miles of water, and its

mean depth of 2135 fathoms, from the lesser basins of the

Caribbean Sea and Gulf of Mexico, containing respectively

1,675,000 cubic miles and 628,000 cubic miles, and with

mean depths of 1269 fathoms and 772 fathoms. These
two seas are separated by the island of Cuba and the

isthmus of Yucatan, with the great Campeche Bank

surrounding three sides of the latter. Spring tides do not

rise above 4 feet, nor neaps above
2^- feet. Complicated

currents and dangerous shoals, especially in the neighbour
hood of the Bahamas, necessitate the exercise of consider

able skill and care when navigating this region. The equa
torial current sweeps around Trinidad and the Antilles into

the Caribbean Sea, and the Gulf Stream passes from the

Gulf of Mexico by way of the Florida Channel. The well-

known Sargasso Sea lies to the north-east of the islands.

The physical features of the region are clearly shown
on the accompanying map (Plate XI.), the orographical
and bathymetrical data being reproduced from a yet

unpublished chart intended to illustrate one of the
&quot;

Challenger
&quot;

Reports, and inserted here by permission
of Dr Murray, Director of the

&quot;Challenger&quot; Expedition
Commission. In the Gulf of Mexico and Caribbean

S~a there are 394,850 square miles covered by depths
of 100 fathoms and less, 363,950 square miles with from

100 to 500 fathoms, 263,250 square miles by from 500
to 1000 fathoms, 572,950 square miles by from 1000 to

2000 fathoms, 274,850 square miles by from 2000 to

3000 fathoms, and 7750 square miles by over 3000
fathoms. The average surface temperature of the sea

in the neighbourhood of the islands is from 75 to 78 F.

in February, from 79 to 80 in May, and from 82 to 84&quot;

in August. The mean annual temperature of the Gulf

Stream in the Florida Channel is 80 F.

The various groups which go to form the West Indies

have in some cases more than one name, but the follow

ing classification is that usually adopted. To the north

lie the Bahamas, situated upon the Great Bahama Bank,
south from which is Cuba

; Jamaica, again, lies to the

south of the latter, and to the east of Jamaica are Hayti
and Porto Rico. Still farther to the east lie the Virgin

Islands, south of which are the Caribbee Islands, or

Antilles proper, divided by mariners into the Leeward
and Windward groups. Trinidad lies close to the coast

of South America. Thus the whole archipelago stretches,

in the form of a rude arc, from Florida and Yucatan in

North America to Venezuela in South America.

Area and Population of the Inlands according to the latest Ectimis.
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Neiba, and Yuna in Hayti. All have, necessarily, short

courses, and none of them are of much importance.
The population is almost entirely of European, Negro,

or East-Asiatic origin. The Negroes far outnumber the

others, but the Asiatics are rapidly increasing in numbers.

As in most tropical countries where considerable heights
are met with and here over 15,500 square miles lie at

an elevation of more than 1500 feet above sea-level the

climate of the West Indies (in so far at least as heat and

cold are concerned) varies at different altitudes, and on the

higher parts of many of the islands a marked degree of

coolness may generally be found. With the exception of

part of the Bahamas, all the islands lie between the

isotherms of 77
J

and 82 F. The extreme heat, however,
is greatly tempered by the sea breezes, and by long, cool,

refreshing nights. Frost is occasionally formed in the

cold season when hail falls, but snow is unknown. The
seasons may be divided as follows. The short wet season,

or spring, begins in April and lasts from two to six weeks,
and is succeeded by the short dry season, when the

thermometer remains almost stationary at about 80 F.

In July the heat increases to an extent well nigh unbear

able, and thunder is heard to rumble in the distance. No
change need now be looked for till after a period varying
from the end of July to the beginning of October, when
the great rainfall of the year commences, accompanied by
those tremendous and destructive hurricanes, so intimately
and truly associated with popular ideas regarding this

region, on which the annual rainfall averages 63 inches

an amount of precipitation calculated to represent a mass
of water of 12,465,437,000,000 cubic feet. This season is

locally known as the &quot;hurricane months.&quot; Out of a total

of 355 hurricanes, or, more properly, cyclones, recorded

during the last three hundred years, 42 have occurred in

July, 96 in August, 80 in September, and 69 in October.

These storms commence in the Atlantic and towards the

east. For a day or two they follow a westerly course,

inclining, at the same time, one or two points towards the

north, the polar tendency becoming gradually more marked
as the distance from the equator increases. When the

hurricanes reach latitude 25 N., they curve to the north

east, and almost invariably wheel round on arriving at the

northern portion of the Gulf of Mexico, after which they
follow the coast line of North America. Their rate of

speed varies considerably, but may be said to average 300
miles per day among the islands. The usual signs of the

approach of the cyclones are an ugly and threatening

appearance of the weather, sharp and frequent puffs of

wind increasing in force with each blast, accompanied with

a long heavy swell and confused choppy sea, coming from
the direction of the approaching storm. But the baro

meter is the true guide, which should always be consulted

when a cyclone is expected. If a sudden fall of the baro

meter is observed, or even if a marked irregularity of its

diurnal variations takes place, a storm may be confidently
looked for. In some of these hurricanes the barometer
has been found to stand 2 inches lower in the centre of

the disturbance than it did outside the limits of the storm
field. December marks the commencement of the long
dry season, which, accompanied by fresh winds and
occasional hail showers, lasts till April. The average
temperature of the air at Barbados, which may be taken
as a favourable average, is, throughout the year, 80 F. in

the forenoon, and about 82 in the afternoon. The maxi
mum is 87, and the minimum 75.
The geological features of the West Indies are interesting.

A calcareous formation, often assuming the shape of marbles,
is most common, and indeed preponderates above all the

other rocks to a remarkable degree. The Bahamas, which
are low, are composed wholly of limestone formed from coral

and shells, crushed into a concretionary mass, hard on the

surface, but soft where not exposed to atmospheric action,

full of holes and indentations, and disposed in nearly level

beds. The lower parts of the Antilles present a like forma

tion where the land does not rise above 230 feet. Cuba
shows two distinct compact limestones, one a clayey sand

stone and the other a gypsum. These are confined to the

central and western parts of the island, which has also

syenitic rocks, with some serpentine from which petroleum
is obtained, Four-fifths of Jamaica consists of limestone

overlying granite and other igneous rocks. Hayti has

much metamorphic strata, generally greatly uptilted, and
often exhibiting marked folding. These rocks appear to

have been limestones, shales, sandstones, and conglomer
ates. Auriferous quartz veins occur in slates, where these

are found near eruptive masses; there is also some syenite,
and both active and extinct craters are upon this island.

The western Antilles are entirely of volcanic origin, and
coral reefs occur along their shores

;
coral reefs are also

presented on the coasts of many of the other islands, but

are most irregular in their mode of occurrence, sometimes

forming complete belts surrounding the land on all sides,

but oftener appearing in the shape of unconnected masses.

The fossils of the West Indies are important, as from

many of them clear evidence is obtained to show that

at no very remote geological period the islands formed

part of the adjoining continents. The remains of the

megatherium, mylodon, and cabylara, essentially South-

American, are also found in North America, but only

along the seaboards of Georgia and Carolina. As these

are also found in some of the West India islands, as well

as in South America, it is thus perfectly clear that at one

time the archipelago formed a land passage between the

two great divisions of the New World. These remains

have also been found in conjunction with the fossil human
skeletons of Guadeloupe and the rude weapons associated

with them. We may therefore fairly conclude that in

Pleistocene times the West Indies formed the connecting
link between the two Americas. The occurrence of tree

stumps in situ several feet below high-water mark also

points to a comparatively late sinking of the land in some
areas.

The mineral wealth of the islands is not remarkable.

Gold, silver, iron, copper, tin, platinum, lead, coal of a poor

quality, cobalt, mercury, arsenic, antimony, manganese,
and rock salt either have been or are worked. Of late

years asphalt has been worked to considerable advantage

among the pitch lakes of Trinidad. Opal and chalcedony
are the principal precious stones.

The fauna of the region is Neotropical, belonging to

that region which includes South and part of Central

America, although great numbers of birds from the North-

American portion of the Holarctic realm migrate to the

islands. The resident birds, however, eighteen genera of

which are certainly Neotropical, show beyond doubt

to which faunal region the islands properly belong.
Mammals are, as in most island groups, rare. The agouti

abounds, and wild pigs and dogs are sufficiently numerous

to afford good sport to the hunter, as well as smaller game,
in the shape of armadillos, opossums, musk-rats, and

raccoons. The non-migrating birds include trogons, sugar-

birds, chatterers, and many parrots and humming birds.

Waterfowl and various kinds of pigeons are in abundance.

Reptiles are numerous : snakes both the boa and adder

are innumerable, while lizards, scorpions, tarantulas,

and centipedes are everywhere. Insects are in great

numbers, and are often very annoying. Among domestic

animals mules are largely reared, and where the country
affords suitable pasture and forage cattle-breeding is

extensively engaged in. Much attention is not bestowed
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on horse-breeding, except in regard to the comparatively

small numbers required for use in driving and riding by
the officials and planters. Goats abound, and large flocks

of sheep are kept for the sake of their flesh alone, as the

climate is not adapted for wool-growing.
The flora of the islands is of great variety and richness,

as plants have been introduced from most parts of the

globe, and flourish either in a wild state or under

cultivation ; grain, vegetables, and fruits, generally com

mon in cool climates, may be seen growing in luxuriance

within a short distance of like plants which only attain

perfection under the influence of extreme heat, nothing

being here required for the successful propagation of both

but a difference in the height of the lands upon which

they grow. The forests, which are numerous and wide-

spreading, produce the most valuable woods and delicious

fruits. Palms are in great variety, and there are several

species of gum-producing trees. Some locust trees have

been estimated to have attained an age of 4000 years, and

are of immense height and bulk. Piptadenia is, on

account of its almost imperishable character when in the

ground, universally used as a material for house building.

Xanthoxylon, the admired and valuable satin-wood of

commerce, is common
; Sapindus finds a ready market on

account of its toughness ;
crab-wood yields a useful oil and

affords reliable timber
;
and tree ferns of various species

are common. Pimento is peculiar to Jamaica. But it

is to the agricultural resources of the islands that the

greatest importance attaches. For centuries almost the

whole care of the planters was bestowed upon the culti

vation of the sugar-cane and tobacco plant, but since the

emancipation of the slaves and the fall in the price of

sugar attention has been turned to the production of

other and more varying crops. Perhaps this change has

been most marked in the trade which has now sprung

up in fruit, which is very large, and annually increasing.

Sugar, however, is still the staple product, and has for

some time been grown in considerable quantities on the

small holdings of the Negroes and other labourers. Crops
of tobacco, beans, pease, maize, and Guinea corn are also

becoming popular, and a species of rice, which requires no

flooding for its successful propagation, is largely produced.

Hymenachne striatum covers many of the plains, and

affords food for numerous herds of cattle.

For further particulars see CUBA, JAMAICA, HAYTI, and other

articles on separate islands. Interesting information regarding
the state of the islands immediately after the abolition of slavery

may be found in Extracts from Papers Printed by Order of the

House of Commons, 1S30, Relative to the West Indies
;
and notices

of the earlier British settlers are contained in Hotten s Original
Lists of Emigrants, c. (J. GU.)

WESTMACOTT, SIR RICHARD (1775-1856), one of

the principal English sculptors of the classical revival, was

born in London in 1775, and while yet a boy learned the

rudiments of the plastic art in the studio of his father,

who was then a sculptor of some reputation. In 1793, at

the age of eighteen, he went to Kome and became a pupil
of the Venetian Canova, who was then at the height of

his fame. Under the prevailing influences of Italy, at

that time Westmacott devoted all his energies to the study
of classical sculpture, and throughout his life his real

sympathies were with pagan rather than Christian art.

Within a year of his arrival in Rome he won the first prize
for sculpture offered by the Florentine academy of arts,

and in the following year (1795) he gained the papal gold !

medal awarded by the Roman Academy of St Luke. On
his return to London Westmacott began to exhibit his

works yearly at the Royal Academy, and soon became the

most popular of English sculptors. In 1805 he was
elected an associate, and in 1811 a full member of the

Royal Academy ;
in 1827 he was appointed to succeed

Flaxman as Royal Academy professor of sculpture, and in

1837 he was knighted. A very large number of important

public monuments were executed by him, including many
portrait statues

; but, like most sculptors of the pseudo-
classic revival, he was not successful with this class of

draped figure. Little can be said in praise of such

works as the statue on the duke of York s column, the

portrait of Fox in Bloomsbury Square, or that of the

duke of Bedford in Russell Square. Much admiration

was expressed at the time for Westmacott s monuments to

Collingwood and Sir Ralph Abercromby in St Paul s

Cathedral, and that of Mrs Warren in Westminster Abbey;
but subjects like these were far less congenial to him than

sculpture of a more classical type, such as the pedimental

figures over the portico of the British Museum, and his

colossal nude statue of Achilles in bronze, set up in Hyde
Park in honour of the duke of Wellington ;

this last

statue, though possessing little originality of design, is not

without grandeur, and shows a skilful treatment of the

nude. Originality was not Westmacott s strong point,
but he was highly trained, and, in spite of his artisti

cally degraded time, possessed a strong natural good
taste, which preserved him from reproducing the mere
tricious feebleness of his master Canova. Westmacott
wrote the article SCULPTURE for the 8th edition of the

Encyclopaedia Britannica. He died September 1, 185G,
after about fifteen years of retirement from active work.

WESTMEATH, an inland county of Ireland, in the

province of Leinster, is bounded N.W. by Longford, N.

by Cavan, N.E. and E. by Meath, S. by King s County,
and W. by Roscommon. Its greatest length from east

to west is about 40 miles, and its greatest breadth from

north to south about 35 miles. The total area is 453,453

acres, or about 708 square miles. Westmeath is included

within the great central limestone plain of Ireland, but at

Moat-a-Genogue and near Ballymahon the sandstone rises

above the limestone bed and forms isolated protuberance;-.

The general average height of the surface of the county is

over 250 feet above sea-level. Being diversified with hill,

valley, lake, and river it is highly picturesque, but in no

part can it be termed mountainous, the highest summits

being Knocklayde (795 feet), Hill of Ben (710 feet), and

Knockayon (707 feet). Good limestone is obtainable for

building or agricultural purposes, but in some -cases the-

limestone is difficult to calcine. Copper, lead, coal, and

marble have been dug, but are not found in sufficient

quantities to make the speculation profitable. In some

parts there are numerous eskers of calcareous gravel. A
large surface is occupied by bog. A special feature of

Westmeath is the number of large loughs, which have a

combined area of nearly 17,000 acres. In the north, on

the borders of Cavan, is Lough Sheelin, with a length of

5 miles and an average breadth of between 2 and 3 miles,

and adjoining it is the smaller Lough Kinale. In the

centre of the county there is a group of large loughs, of

which Lough Dereveragh has an area of 2555 acres. To
the north of it are Loughs Lene, Glore, Bawn, and others,

and to the south Loughs Iron and Owel. Farther south

is Lough Ennell or Belvidere, and in the south-west Lough
Ree, forming part of the boundary with Roscommon. The
river Inny, which rises in Cavan, enters Westmeath from

Lough Sheelin, and, forming for parts of its course the

boundary with Longford, falls into Lough Ree. The Inny
has as one of its tributaries the Glore, flowing from Lough
Lene through Lough Glore, a considerable part of its

course being underground. From Lough Lene the Dale

also flows southwards to the Irish Sea, and thus this lake

sends its waters to the opposite shores of the island. The

Brosna flows from Lough Ennell southwards by King s

County into the Shannon.
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Agriculture. According to the Return of Owners of Land, 1876,
Westmeath was divided among 668 proprietors possessing 430,003

acres, at an annual value of 301,696, or about 14s. an acre. There

were also 4262 acres of common or waste lands. Of the proprietors

only 111 possessed less than one acre. The following possessed over

8000 acres: earl of Longford, 15,014; John Malone, 12,555; Lord

Castlemaine, 11,445; Lord Greville, 9784; Captain Thomas Smyth,
9779; Patrick Edward Murphy, 9694; Sir Benjamin Chapman,
Bart., 9517; G. A. Rochfort-Boyd, 9431; Charles Brinsley Marley,
9060

; and Sir John Ennis, Bart., 8775. The soil is generally a rich

loam of great depth resting on limestone, and is well adapted both

for tillage and pasturage. Even the hills when not under tillage

are clothed with a rich pasturage to their summits. In 1886 22 2

per cent, of the entire area was under crops, 62 3 per cent, under

grass, &quot;1 per cent, fallow, 1
-

8 per cent, woods and plantations, 9 4

per cent, bog and marsh, 1 per cent, barren mountain land, and
4 1 per cent, water, roads, &c. The total number of holdings in

1886 was 10,992, of which 42 were above 500 acres in extent, 281

between 200 and 500 acres, 535 between 100 and 200 acres, 1094
between 50 and 100 acres, 3589 between 15 and 50 acres, 2466
between 5 and 15 acres, 1698 between 1 and 5 acres, and 1287
not exceeding 1 acre. Within about the last forty years the area

under crops has diminished nearly a third. In 1849 it was 130,913

acres, and in 1859 it was 122,684. Between 1876 and 1886 it has

been fluctuating rather than decreasing ;
in the former year it was

98,959, and in the latter 96,287. Only in the area under meadow
and clover has there been an increase: in 1849 it was 35,359 acres,

and by 1859 it had increased to 41,535, by 1876 to 51,262, and by
1886 to 56,619. The decline in the area under green crops has not
been marked: in 1876 the area was 21,369 acres, and in 1886 it was

19,292; but since 1849, when it was 76,173 acres, the area under corn

crops has declined more than two-thirds, and the decline has been

continuous, the area in 1876 being 26,305 acres, and in 1886 only
20,375. More than half the area under green crops is occupied by
potatoes (11,948 acres in 1876, and 11,106 acres in 1886), turnips

occupying in these years respectively 6155 acres and 5362 acres,

mangel-wurzel, &c., 1232 and 1129, and other green crops 2534 and
1695. The bulk of the area under corn crops has always been

occupied by oats, but their area has declined from 59, 424 acres in

1849 to 25,709 in 1876, and 19,969 in 1886. The areas under
other corn crops are inconsiderable. The number of horses in 1886
was 13,014, of which 883 were kept for amusement and recreation.

Mules numbered 659, and asses 4391. Cattle numbered 102,878,

15,806 of them milch cows, and 45,915 other cattle above two

years of age. The number of sheep was 118,401, of which 44,265
were under one year old. Pigs numbered only 17,303, goats 6811,
and poultry 265,759, including 21,014 turkeys and 36,908 geese.

Manufactures. The occupations are almost wholly agricultural,

dairy farming predominating. Flour and meal are largely made.
The only textile manufactures are those of friezes, flannels, and
coarse linens for home use. The only mineral of any value is

limestone.

Administration and Population. De Burgo in 1760 placed the

population at 50,340; in the parliamentary census of 1812 it was

given as 112,000; in 1821 it amounted to 128,819, in 1841 to 141,300,
in 1861 to 90,879, and in 1881 to 71,798 (males 36,478, females

35,320). Between 1841 and 1881 the decrease has thus been 49 18

per cent. Roman Catholics in 1881 numbered 92 2 per cent, of

the population, and Protestant Episcopalians 6 9. In 1881 54 per
cent, of the population could read and write, 14 7 per cent, could

read but could not write, and 31 3 per cent, could neither read nor

write, 14 8 per cent, being under seven years of age. There were
none who could speak Irish only ;

828 could speak Irish and English.

By the Act of 1885 Westmeath, which formerly returned two mem
bers to Parliament, was formed into two parliamentary divisions,
Xorth and South, each returning one member

; and, Athlone having
been disfranchised, that part of the borough within the county was
included in the South Division. The principal towns are Athlone,
of which about half (3072 inhabitants out of 6755) is within the

county, the remainder being in Roscommon, and Mullingar (4787),
the county town, a Catholic cathedral city, and an important rail

way junction. The county is divided into 12 baronies, and contains
63 parishes and 1356 townlands. It is in the home circuit, and
assizes are held at Mullingar, and quarter sessions at Mullingar and
.Moate. There are 16 petty session districts. The county is within
the Dublin military district, and forms part of No. 67 sub-district,
the brigade depot of which is at Birr. There is a banack station

at Mullingar.
History and Antiquities. Westmeath was included in the

kingdom of Meath formed by Tuathal, overlord of the Scoti (ob. dr.
160 A.D.), to serve as his mensal laud. The district suffered much
in the 10th and llth centuries from the Danes, who burnt the town
and abbey of Fore. In 1153 the northern region was the scene of

a bloody battle under the leadership of the two sons of Dermod
I

&amp;gt;rien,
after which Turlough, having obtained the victory, put out

his brother s eyes. On the settlement of the English in Leinster it

formed part of the palatinate of Hugh de Lacy, who received about

800,000 acres from the king, and allotted large tracts to his

followers. In the reign of Henry VIII. the palatinate was divided
into two parts, the western of which was distinguished by the
name of Westmeath. In the latter division a portion of Longford
was included until this district was formed into a separate county

j

by Elizabeth. The plan for the insurrection of 1641 was concerted
in the abbey of Multifarnham, and both in the wars of this period
and those of 1688 the gentry of the county were so deeply impli
cated that the majority of the estates were confiscated. There are

a considerable number of old raths : one at Rathconrath is of great
extent

;
another at Ballymore, originally a Danish fort, was fortified

during the wars of the Cromwellian period and those of 1688, and
afterwards was the headquarters of General Ginckell, when pre
paring to besiege Athlone

;
and there is a third of considerable size

near Lough Leue. The ruins of the Franciscan abbey of Multifarn

ham, founded in 1236 by William Delaware, picturesquely situated

near Lough. Dereveragh, include a tower 93 feet in height. Others
of less importance are at Fore, Kilmocahill, and Kilbeggan.

WESTMINSTER. See LONDON.

WESTMORLAND, a northern inland county of England, Plate XJL

adjoins Cumberland on the north-west, Lancashire on the

south-west and south, Yorkshire on the east, and a small

part of Durham on the extreme north-east. In form it

may be regarded as an irregular polygon, with two large

re-entering angles on the south-west and south-east. Its

length from N.E. to S.W. is 42 miles, while from east to

west it measures 40 miles. The total area is 505,864 acres,

whereof 4958 acres are foreshore, and 8519 are water.

No part of the county touches the sea, unless the estuary
of the Kent be regarded as such.

Physically the county may be roughly divided into

four areas. (1) The great upland tract in the north

eastern part, bordering on the western margin of York
shire and part of Durham, consists mainly of a wild

moorland area, rising to elevations of 2780 feet in Dun
Fell, 2803 in Dufton Fell, 2591 feet in Mickle Fell,

2008 Nine Standards, 2328 High Seat, 2323 Wilbert

Fell, and Swarth Fell 2235 feet above the sea. (2) The
second area comprises about a third of the massif of

the Lake District proper, with its eastward continuation,
the Langdale and Ravenstonedale Fells, and also the fells

of Middleton and Barbon farther south. These include

Helvellyn (3118 feet), Bow Fell (2959), Pika Blisca (2304),

Langdale Pike (2300), High Street (2663), Fairiield (2950),
the Calf (2220), besides others of considerable elevation.

All but the lower parts of the valleys within these two
areas lie at or above 1000 feet above Ordnance datum

;

and more than half the remainder lies between that

elevation and 1750 feet, the main mass of high land

lying in the area first mentioned. (3) The third area

includes the comparatively low country between the

northern slopes of that just described and the edge of

the uplands to the north-east thereof. This includes the

so-called Vale of Eden. About three-fifths of this area

lies between the 500 and the 1000 feet contour. (4) The
Kendal area consists mainly of undulating lowlands,
varied by hills ranging in only a few cases up to 1000
feet. More than half this area lies below the 500-feet

contour. Westmorland may thus be said to be divided

in the middle by uplands ranging in a general south

easterly direction, and to be bordered all along its eastern

side by the elevated moorlands of the Pennine chain.

The principal rivers are in the northern area the higher

part of the Tees, the Eden with its main tributaries, the

Lowther and the Eamont, and in the southern area the

Lune and the Kent, with their numerous tributary becks

and gills. The lakes include Ullswater (the greater part),

Windermere (the whole), Grasmere, Hawes Water, and
numerous smaller lakes and tarns, which are chiefly con

fined to the north-western parts of the county. Amongst
the other physical features of more or less interest are

numerous crags and scars, chiefly in the neighbourhood of

the lakes
;
others are Mallerstung Edge, Helbeck, above

XXIV. 65
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Brough ; Haikable, or High Cup Gill, near Appleby ;

Orton

Scars
;
and the limestone crags west of Kirkby Lonsdale.

Amongst the waterfalls are Caldron Snout, on the northern

confines of the county, flowing over the Whin Sill, and

Stock Gill Force, Eydal Force, Colwith Force, and Dungeon
Gill Force, all situated amongst the volcanic rocks in the

west. Hell Gill, near the head of the Eden, and Stenkrith,

near Kirkby Stephen, are conspicuous examples of natural

arches eroded by the streams flowing through them.

Amongst the more striking hills outside the massif of the

Lake District are Wilbert Fell, Roman Fell, Murton Pike

(1949 feet), Dufton Pike (1578 feet), and Knock Pike

(1306 feet).

Geology. The geological formations represented iu Westmor
land are : (A) (1) recent deposits, and (2) glacial drift

; (B) New
Red rocks (1) Upper New Red, and (2) Lower New Red or Permian

;

(C) Carboniferous rocks (1) Coal-Measures and Millstone Grit, (2)

Yoredale Rocks and Mountain Limestone, including the Roman Fell

beds, Calciferous Sandstones, and the Lower Limestone Shale, and

(3) the Upper Old Red
; (D) Siluro-Cambrian rocks (1) Silurian

rocks proper, (2) Upper Cambrian, Ordovidan or Lower Silurian

rocks, and (3) Cambrian rocks ; (E) Metamorphic rocks of different

ages ; and (F) various Plutonic rocks.

Alluvium in some form or another occurs as marginal deposits

alongside streams, or as deltas where streams enter lakes, or where

they spread at the foot of a hill-side. Peat forms a mantle of

varying thickness on the damper or the more shady parts of nearly
all the uplands, ranging locally up to a thickness of 10 feet, and
occurs on the sites of old tarns or of old swamps. Screes of rock
waste ara of general occurrence about the lower parts of nearly all

the crags, and as such they play an important part in the scenery
of the district. Glacial deposits, in the form of boulder clay, of
sand and gravel, or of boulders, are extensively distributed over
the lowlands, and to a variable distance up the hill-sides also.

They seldom much exceed 100 feet in thickness
;
but their occur

rence is of considerable importance in relation to the scenery, and
still more so to the character of the subsoil. Boulders of various
kinds are scattered far and wide over nearly all but the highest
parts of the county.

Between the period represented by the boulder clay and the next
older deposit in Westmorland a great hiatus exists, which is else

where represented by several very important geological formations.
Here the newest rock next in the series is the St Bees Sandstone
and the gypseous shales at its base, which together probably re

present the Bunter series. These soft red sandstones, flags, and
marls with gypsum are all confined to the northern part of the

county, where they form much of the low ground extending along
the foot of the Cross Fell escarpment from the county boundary
east of Penrith south-eastward to Kirkby Stephen. Some of the

prettiest scenery of these parts (Crowdundle Beck
;
Mill Beck,

Dufton
; and Podgill, Kirkby Stephen) owes its character to these

rocks. The stone is used extensively for building. Gypsum occurs
in workable quantities in the shales near the base. Where fully
developed these rocks are not less than 2000 feet in thickness.
The next formations in descending order consist of the Magnesian
Limestone (0-30 feet), the Helton Plant Beds (0-40 feet), the
Penrith Sandstone and its horizontal equivalents the Brockrams
(0-1200 feet). All these are older than the rocks previously men
tioned, but belong to the same series. They occur in the same
tract of country.
The highest rocks of the Carboniferous age in Westmorland are

represented by a tiny patch of true Coal -Measures, let down, and so

preserved from denudation, by one of the great Pennine faults,
between Brough and Barras, in north-eastern Westmorland. These
rocks consist of several thick and valuable seams of coal, and of
beds of fireclay equally valuable, interbedded with several hundred
feet of the usual sandstones and shales. 1 True Coal-Measures are
not yet known to occur elsewhere in Westmorland. Millstone
Grit of the ordinary type underlies these Coal-Measures, and is

seen to perhaps a thickness of nearly 2000 feet. Except a small
patch exposed near Appleby, and also another near Kirkby Lons
dale, the remainder of the Millstone Grit is confined to the higher
parts of the wild moorlands along the eastern border of the county.
The highest member of the second subdivision of the Carboniferous
is the Yoredale Rocks, which form the chief mass of the hills forming
the Westmorland part of the great central watershed of northern
England. Most of the Cross Fell escarpment, of Stainmoor, and of
the higher parts of the valley of the Eden consist of these rocks,
as do also much of the lowlands. They consist essentially of a
series of thin beds of limestone, parted by variable thicknesses of
sandstone and shales, with here and there a thin coal-seam. Their
thickness ranges from 1500 to 2500 feet. The Borradale coal-seam,

1 These will be found described in detail in the Trans. Cumb. and West Assoc
part vii. pp. 163-177.

and the Tan Hill seam, in these rocks, have long been worked for

local purposes. Below the Yoredale Rocks limestone preponderates,
and the grey limestones of this series form very conspicuous and

striking features in the landscape around Kendal, Beetham, and

Farletou; Kirkby Stephen, Orton, and Shap ; Brough, llelgill,
and Murton, and thence north-westward. Nuar Kirkby Stephen
is nearly 2000 feet of this limestone, locally almost undivided.
Near Kendal, at Barbon, between Ravenstonedale and Shap Wells,
and near Helton occur masses of red gravelly conglomerate and
red sandstones belonging to the Upper Old Red. The materials of

the conglomerate largely consist of rocks foreign to the district.

Fora period of immense length preceding the deposition of the Upper
Old Red the older rocks of Westmorland seem to have been exposed
to a complicated series of disturbances and denudations, with, as a

result, the removal from some areas of a thickness of strata above

(rather than below) 5 miles in thickness. It was across the up
turned and denuded ends of this vast pile of rock that the Upper
Old Red was laid down. The older strata, grouped under D
above, are therefore separated from the Upper Old Red by an un

conformity representing the removal from this area, and the ac

cumulation in some unknown area elsewhere, of a pile of rock 5

miles in thickness. This is one of the greatest breaks yet made
known in the whole of the geological record.

The Siluro-Cambrian rocks are perhaps more fully developed in

Westmorland and Cumberland than they are anywhere else, the

aggregate thickness of strata referable to one or other of the hori

zons in this group being at least 6 miles. The highest member of

this series is the Kirkby Moor Flags, which consist of a considerable

thickness of mudstones and sandstones, much disturbed and con
torted in places, and form the whole of the low hill country on
the east side of the turnpike road between Kendal and Kirkby
Lonsdale, and extending thence eastward to a little beyond the
Lune. Lithologically and palpeontologically these rocks agree in

a general way with the Ludlow rocks of Shropshire. Their highest
beds are unconformable to the Upper Old Red, sometimes violently
so. These rocks graduate downward into the Bannisdale Slates,
5200 feet of close alternations of flaggy grits and rudely cleaved

sandy mudstones. These rocks occupy a large area around Keudal,
and to the south-west of that town. They also form a large part of

the Howgill Fells. These in turn graduate downward into the
Coniston Grits and Flags, which consist of 7000 feet of alternations

of tough micaceous grits and rudely-cleaved mudstones, the whole
mass tending near its base to pass into finely-striped and cleaved

mudstones, the Coniston Flags. The tough and durable nature of

the harder beds of this series gives rise to a series of mammillated
hills. All the rocks of the series here referred to give rise to a

type of scenery different in many essential respects from that result

ing from the waste of any other rocks in Westmorland, so that the

hill scenery south of a line joining Ambleside and Shap Wells is

distinctly different from that to the north of that line. Near their

base the argillaceous members of the series graduate downwards into

a few hundred feet of pale grey-green inudstoue, with a peculiar

porcellanous texture
;
and these, in their turn, graduate downwards

into a small thickness of pitch-black mudstones, with much the

general character of indurated fuller s earth, and usually crowded
with graptolites having the general facies of those elsewhere
found in the Llandeilo rocks. The pale grey beds are the Stock-
dale Beds, or pale slates.

&quot; The Graptolitic Mudstones locally have
at their base a conglomerate, which consists of rolled fragments
of rocks from various horizons in the older series. In general
terms these two groups of rocks may be described as occurring

along a narrow outcrop extending from near Ambleside to Shap
Wells. They reappear also near Dufton and at Cautla. In West
morland the Llandovcry beds of Wales appear to be absent, as the
rocks next older than the Graptolitic Mudstones consist of rocks

characterized by fossils of an unmistakably Bala type. The West
morland type of these rocks consists of a mass of alternations of

volcanic tuffs and lavas, with the marine equivalents of these, and
with limestones and shales, the whole scries thinning as it is traced

toward the centre of the Lake District near the head of Windermere.
The Coniston Limestone is the best known member of this series.

The series as a whole, however, finds its best and most fully-

developed representatives outside the area of old subnerial volcanic

cones and craters on whose surface the Couiston Limestone lies.

The calcareous members of this series are usually replete with well-

preserved fossils in great variety. The series under notice forms
some conspicuous features along the foot of the Cross Fell escarp
ment. Rising from beneath these series just mentioned comes
the vast pile of old volcanic ejectamenta, largely subaerial in the

typical district, which is known as the Borradale Volcanic Series

(see CUMBERLAND). Outside the massif of the Lake District we
meet with the submarine equivalents of these subaerial accumula
tions. These are well seen at Milburn. They consist of many
thousands of feet of alternations of submarine tuffs, with shales

and mudstones, seemingly identical in character with the Skiddaw

Slates, which in the centre of the Lake District mainly lie at the
base of the volcanic rocks. The next type may be described as a
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vast pile of old marine sedimentary accumulations, ten or more
thousand feet in total thickness, and mainly consisting of alterna

tions of indurated shales, nmdstones, and Hags, with subordinate

beds of grit. This is the Skiddaw Slate, which may be conveniently
examined on and around Murton Pike, near Appleby. The same

general type of strata prevails over a very wide area. The bottom

of these &quot;rocks has never been reached. The principal areas of

inetamorpliie rocks in Westmorland are situated in the volcanic

area. Rocks more or less altered by deep-seated action occur also

around the Shap Granite. The alteration of the volcanic rocks

here takes the form of an approach to the mineral characters of

granite ;
but there is no passage from the one to the other. The

sedimentary rocks are altered also, more or less, but in a different

way : the calcareous beds are developed into idocrase rocks, the

cleavage in the Coniston Flags is sealed or welded up anew, while

the grits are rendered more or less quartzitic.

Amongst the plutonic rocks the chief is the well-known granitic

porphyry, fragments of which occur in the Upper Old Red near

Shap. There are many intrudes of diorite, gabbro, felsite, mica

trap, and the like, all Post-Silurian and Pre-Carboniferous in

age. Another well-known plutonic rock, of later date than the

Carboniferous period, is the Whin Sill, an intrusive sheet of

dolerite, which has eaten its way into the Carboniferous rocks over

hundreds of square miles in the north of England. It forms the

most characteristic feature of the sombre and gloomy fell-side recess

known, as
&quot;

High Cup Gill,&quot; or Haikable, near Appleby ; and it

also forms the waterfall known as Caldron Snout. It is the newest
intrusive rock known in Westmorland.
The whole county is traversed in many directions by great

numbers of faults. One set, the Pennine faults, call for a brief

notice here. Two lines of disturbance continued northward from
the Craven faults enter the county east of Kirkby Lousdale. One

ranges north-north-eastwards, on the east of the Barbon Fells, and
lets in the Carboniferous rocks forming Gragreth, throwing down
about 2000 feet on the east

;
it ranges by Dent, and east

of Sedbergh, entering the county again in the valley between
Clouds and the Ravenstonedale Fells. Here its effects are as strik

ingly exhibited as at Gragreth, as the Millstone Grit summit of

Wilbert Fell on one side of the fault is let down to the same level

as the summits of the Silurian hills on the other. The second set

of faults referred to throws down in the opposite direction, letting
down the Millstone Grit, the Yoredalc Rocks, the Mountain Lime
stone, and finally, as its throw diminishes, the Old Red, against
the foot of the Silurian massif of the Barbon Fells. This fault

ranges parallel to tho general course of the Lune nearly as far

northward as Sedbergh, where it is joined by another set ranging
east-north-east, which joins the set first described as ranging
north-north-east to Ravenstonedale at a point near the county
boundary north of Cautla. Thence the conjoined faults run
northward in a very complex manner, producing some important
effects upon the scenery about the foot of Mallerstang. Near

Kirkby Stephen its throw changes from a downthrow to the east

to one in the opposite direction, which throw increases rapidly in

amount as the faults trend northwards, until at the foot of Stain-

moor, below Barras, its throw amounts to quite 6000 feet down
to tho west; and we find the important patch of Coal-Measures
above noticed let down in consequence. At this point it changes in

direction, running north-westerly, with many complications, past
Brough, Helton, Dufton, and Milburn, out of tho county at the
foot of Cross Fell. Along this line it throws down to the south
west several thousands of feet

;
and it is to the complicated disturb

ances accompanying this great dislocation that nearly the whole
of the more striking physical features of North Westmorland owe
their origin. It is in connexion with the same important sets of

disturbances also that the existence of most of the mineral veins
of the district is due.

Climate. The rainfall is exceptionally heavy. The largest quan
tity recorded appears to be that in the mountains along the county
boundary west of Grasmere, where the mean amounts to as much as

140 inches. At Sty Head the rainfall in 1872 amounted to 243 98
inches. The area of greatest rainfall forms a rude ellipsoid around
these two places, lying with its longest dimensions towards the

south-east, nearly coinciding with the distribution of land above
1500 feet. The heaviest precipitation takes place in the months
of January, September, and October, and the smallest in July.
At Grasmere, well in the heart of the mountains, but farther

east, and at a much lower elevation, the mean rainfall for the past
twenty years has been 80 inches, rain of 01 inch or more falling
on about 210 days of the year. Between Grasmere and Shap
the rainfall diminishes somewhat in the mountain areas. But in
the lower ground still farther east the rainfall steadily but more
rapidly diminishes, until at Milburn (644 feet) the mean for the
last ten years has been about 33 inches on 175 days in the year.
At Kendal the mean appears to be about 50 inches, and the
number of wet days about 190 in the year; at Kirkby Lonsdale it

is rather less, and at Kirkby Stephen less again. The mean tem
perature for January is between 38 and 39 F., February 40-41,

March 41-42, April 46-47, May 51, June 58
, July 60-61,

August 60, September 56
U

,
October 49, November 42, and

December 38-40. The principal characteristic of the climate is

the preponderance of cloudy, wet, and cold days, especially in tho

spring and the autumn, combining to retard the growth of vege
tation. The late stay of cold winds in the spring has much to do
with the same, especially in the lowlands extending along the foot of
the Cross Fell escarpment from Brough north-westwards. Here, for
weeks at a time, prevails a kind of cyclone revolving on a horizontal
axis parallel to the escarpment, the &quot;

helm-wind.&quot; The remark
able feature connected with it is that, when the wind is rushing furi

ously from the slopes of the escarpment in the direction of the low
grounds, little movement of the air can be detected on the summit.

Flora and Fauna,. Among the denizens of the mountains are
several plants distinctly alpine in character

;
and others, more or

less boreal in their principal stations, are here found at nearly their
southernmost point of distribution. Bog plants are also conspicu
ous in their variety, and include several forms of some rarity. Tho
lichens, mosses, and ferns are well represented. Of trees the oak
and the common elm do not seem quite at home anywhere except
in the more sheltered nooks, and in parks and other cultivated

places. But the place of the common elm is well supplied by the

wych elm, which grows to great perfection. In place of the oak the

sycamore is seen almost everywhere in the lower lands
; and there

are probably few parts of England where the ash thrives so well, or
attains to so large dimensions. On the higher lands, up to the upper
limit of woodland growth, the birch, the hazel, and the mountain
ash, and, in limestone districts especially, the yew are the prevailing
trees. The alder is abundant, and willows of various kinds occur.
The upland character of the region affects also its fauna. Tho
badger, the polecat, and perhaps even the wild cat are still

met with in Westmorland. The lineal descendants of the wild
red deer range over a carefully-preserved remnant of the primeval
forest in more than one place. The raven, the peregrine, and the
buzzard may still be seen, and the moors sustain a considerable

variety of birds other than grouse. The whistle of the golden
plover and the note of the curlew are intimately associated with
the scenery of the moory uplands. In the lowlands the avifauna is

characterized rather by the absence of many forms common in the
south than by the presence of birds elsewhere rare. The orni

thologist cannot, however, help being struck with the comparative
abundance of the redstart, the woodwren, and the grasshopper
warbler, none of them very common in other parts of England.

Minerals. Coal, the most important mineral product, occurs in
connexion with the Carboniferous rocks, but most of the seams
are thin and their quality is inferior, so that they have long
ceased to have the industrial importance they once possessed.
Fireclays of excellent quality and of unusual thickness occur with
the coals at Argill, but have not hitherto been turned to indus
trial account. Amongst the building-stones those of the New
Red certainly deserve the first rank. The warm-tinted, easily-

worked, and durable Penrith Sandstone furnishes one of the finest

building-stones in the kingdom ;
while the associated Brockrams

are in their own way hardly less valuable
;
and the same may lie

said of the St Bees Sandstone, whence the materials used on so many
of the larger public buildings of the northern part of the county
have been derived. The Carboniferous rocks nearly everywhere
furnish durable freestones and good flags. The Silurian rocks
likewise yield building-stones, but somewhat difficult to work.
Some of the thinner beds of Carboniferous sandstone are occasionally
quarried for roofing purposes. The Coniston Flags are quarried at
several places on the south side of the county ; while in the
north-western parts cleaved beds of volcanic ash, belonging to the
Borradale Series, have long furnished an ample supply of the well-
known &quot;green slates.&quot; Amongst stones available for ornamental

purposes tho Shap granite-porphyry is undoubtedly the finest, as

its choice for decorative purposes in our large cities has shown
abundantly. In the way of marbles there are the bituminous
limestones at tho base of the Yoredale Rocks, and the encrinital

limestones nearer their top, both much appreciated ; while among
limestones of different character there are the mottled and

variegated limestones of several places in the neighbourhood of

Kendal in the southern and of Asby in the northern parts of the

county. Well-chosen specimens of Brockram have a pleasing effect

when polished. Gypsum is worked extensively in- the New Red
rocks in the neighbourhood of Kirkby Thore and Temple Sowerby.
Amongst the ores of the useful metals those of lead are of prime
importance. The rich lodes of Greenside mines were until lately
reckoned amongst the finest of their kind in the United Kingdom,
and they have also supplied considerable quantities of silver,
which has been extracted from the lead. These were worked in the
volcanic rocks. Copper and zinc ores also occur in small quan
tities. Haematite has been discovered here and there at many
points, especially where calcareous strata have been affected by
infiltration from the New Red rocks. 1

1 For other minei als of Westmorland, the interest of which is chiefly scientific,
see Trans. Cumb. and West. Assoc., Nos. 7, 8, and 9.
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Agriculture. According to the Agricultural Returns for 1887

the total extent of green crops was 10,232 acres
;
of corn crops,

19,124, whereof 17,320 were of oats, and only 469 of wheat, and

118 of rye; seed-grasses, 14,951; and 207,017 acres of permanent

pasture. The total number of horses is given as 8547 ;
of cows

and heifers in milk or in calf, 24,097; of other cattle, 39,225;

of sheep, 334,978; and of pigs, 4731. There were 59 holdings of

less than an acre
;
495 of from 1 to 5 acres ; 792 of from 5 to 20

;

819 of from 20 to 50; 790 of from 50 to 100; 641 from 100 to 300;

64 from 300 to 500; 31 from 500 to 1000 ;
and 3 holdings of above

1000 acres. The total number of owners is stated in the Ecturn

of Owners of Land, 1873, as 4376; the extent of lands held by
them was 335,160 acres, with a gross estimated rental of 442,320,

while 114,282 acres were commons or Avaste land. Seven pro

prietors then owned more than 5000 acres each : earl of Lonsdale,

39 229; Sir H. J. Tufton, 16,094; marquis of Headfort, 12,851;

Hon. Mary Howard, 8868; W. Wilson, 8690; G. E. Wilson, 7630;

W. H. Wakefield, 5584. A large part of Westmorland was for

merly in the hands of what are called &quot;statesmen,&quot; whose hold

ings were usually of small extent, but were sufficient, with careful

management, for the respectable maintenance of themselves and

their families. The proportion of landowners of this class is now,

however, comparatively small. The meadow-land yields grass of

first-rate quality. Grass of inferior value characterizes the pasture-

lands; while on the fell (or unenclosed) land, except in limestone

areas, the herbage consists chiefly of the coarser kinds of grass,

bents, and heather. These, however, furnish nourishment for the

hardier breeds of sheep, which are pastured there in large numbers.

It is from the sale of these, of their stock cattle, horses, and pigs,

and of their dairy produce that the staple of the farmers income

is derived.

Manufactures. The manufacturing industries, owing to the

absence of any large supplies of native fuel, are not numerous.

The principal is woollen manufacture in one form or another, and

this is chiefly confined to the low country in and near Kendal.

Bobbin-making, fulling, snuff-grinding, and several small industries

are carried on at a profit, owing to the water-power available at

so many points. Paper-making is also carried on.

Administration. There are five lieutenancy subdivisions, and two

police divisions. There are 109 civil parishes in the county. It

is in the diocese of Carlisle, is in the York military district, and
forms part of the northern circuit. There is one court of quarter
sessions for the county, and five petty sessional divisions. The
assizes are now held at Carlisle. The principal town is Keudal,
which had in 1881 a population of 13,696. Other towns, all

much less important as regards both size and population, are

Appleby, Kirkby Lonsdale, Bowness, Kirkby Stephen, Ambleside,

Shap, and Orton. The county sends two members to parliament,

representing the Northern (or Appleby) and the Southern (or

Kendal) Divisions respectively.

Population. According to the census of 1881 there were 64,191
inhabitants (31,515 males, 32,676 females), the decrease since 1871

being 819. The proportion of population to acreage is 1 person
to 7 80 acres. The people of Westmorland may be described as a

prevalently tall, wiry, long-armed, big-handed, dark-grey-eyed,
fresh-coloured race. In disposition they are a cautious, reserved,

staid, matter-of-fact, sober-minded, unemotional race, somewhat

slow-witted, but not by any means dull, and are thrifty beyond
measure. The general character of the dialects of Westmorland
is that of a basis of Anglian speech, influenced to a certain extent

by the speech current amongst the non-Anglian peoples of Strath -

clyde. This is overlain to a much greater though variable ex

tent by the more decidedly Scandinavian forms of speech intro

duced at various periods between the 10th and the 12th centuries.

Three well-marked dialects can be made out.

Antiquities and History. Amongst the oldest monuments of

Westmorland are the circular earthworks called King Arthur s

Round Table and Maybrough, both close to Penrith. Barrows and
tumuli are common in the wilder parts of the county, more espe

cially along the limestone hills near Orton. Traces of earthworks,

regarded as Celtic, occur near Crosby Ravensworth, and at a few

other places. Rude stone circles and other structures of the same
nature exist at several places between Raveustonedale and Shap.
Stone implements of the Neolithic type and implements of bronze

have been found all over the county. Cup-marked stones have been
noticed near Penrith. At Brough church was found a slab bearing
an inscription variously regarded as Greek, or Celtic, or Scandinavian.

Well-marked traces of the occupation of the county by the Romans
exist in their roads, their camps, their altars, and their coins.

Monuments of later date, prior to the reign of Rufus, are exceedingly
rare, and are chiefly confined to objects of an ecclesiastical character,
which mostly owe their preservation to their having been worked

up as building material in some of the older churches. Good

examples are to be found at Kirkby Stephen, Long Marton,

Bongate, and other churches. Vestiges of late Norman work,

rarely earlier than 12th century, are preserved in several of the

churches, and in a few of the castles. In the case of the castles

especially it is evident that their sites had been used as strongholds

through a long succession of periods, extending in some cases far

back into prehistoric times. From the 12th century downward
each period of the history of Westmorland may be said to be fairly

well represented. (J- G. G.*)

WESTON-SUPER-MARE, a watering-place of Somer

set, England, is situated at the northern extremity of

Uphill Bay, a recess of the Bristol Channel, and on a

branch of the Great Western Railway, 138^- miles from

London, 20 south-west of Bristol, and 20 north-west of

Wells. It is built partly on level ground near the shore,

and partly on the slopes of Worlebury Hill, which aids

in sheltering it from the north and east. On this account,

as well as from its bracing and dry air, it has won con

siderable favour both as a winter residence and as a

summer resort. Many villas have been built in it by

persons engaged in business in Bristol. An esplanade
about 3 miles in length has been constructed at a cost of

30,000. The pier, which altogether is 1040 feet in

length, and includes the rocky island of Birnbeck, is north

from the town at the extreme end of Worlebury Hill,

where also are the Prince Consort promenade gardens.
The church of St John, built in 1824, mostly on the site

of the old one, contains some old monuments. The
other principal public buildings are the town-hall in the

Venetian style, the assembly rooms, the market-house,
the Weston county club, the church institute, the hospital
and dispensary, and the West of England sanatorium,
which since its enlargement in 1882 contains 100 beds.

The town has been long famed for its potteries. The

population of the urban sanitary district (area 2770 acres)
in 1871 was 10,568, and in 1881 it was 12,884.
The town was included in an ancient British settlement, of which

Worlebury Hill was the citadel. The ramparts of this fortress still

remain, including a number of hut circles, beneath which skeletons

and Celtic remains have been found. In Domesday Westone is

described as held by the bishop. In the time of Edward the Con
fessor it was held by Algar. In 1696 it was purchased by the Pigotts,
the present lords of the manor. The growth of the town is entirely
modern. About the beginning of the century it consisted of about

twenty-four cottages inhabited by fishermen. A hotel for the re

ception of visitors was erected in 1805, and an esplanade begun in

1825, since which time it has made rapid progress.

WESTPHALIA (Germ. Westfalen), a province in the

west of Prussia, is bounded on the N. by the province of

Hanover, on the E. by the province of Hanover, the

principalities of Lippe-Detmold and Schaumburg-Lippe,
the duchy of Brunswick, the province of Hesse, and the

principality of Waldeck, on the S.W. by Rhenish Prussia,

and on the N.W. by Holland. Its greatest length from

north to south is 110 miles, its greatest breadth is 124

miles, and its total area is 7800 square miles.

The Lippe, an affluent of the Rhine, flowing from east

to west across the province, divides it into two parts, dis

similar in their character. The northern portion, a con

tinuation of the plain of the Netherlands, is flat, with the

exception of the east, which is occupied by the Weser
Hills. South of the Lippe, on the other hand, the province
is occupied by numerous small chains and groups of hills,

enclosing many beautiful valleys. Between the parallel

courses of the Lippe and Ruhr stretches the low chain

of the Haar or Haarstrang (850-1050 feet), which is

steep on its southern face, but slopes gradually down on
the north to the valley of the Lippe, known as the Hellweg.
The rugged mountain district south of the Ruhr is known
as the Sauerland, and its eastern portion, the plateau of

Winterberg, is the highest part of the province. The

culminating point is the Astenberg (2760 feet). This

plateau is connected with the Westerwald on the south

west border by the Rothhaar or Rothlagergebirge. West

phalia is divided between the basins of the Rhine, Ems,
and Weser. The Rhine itself does not touch Westphalia,
but its affluents, the Lippe and Ruhr, are the leading
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streams in the province. The Ems, entering Westphalia
from Lippe, flows north-west and enters Hanover. The
Weser crosses the north-east of the province, piercing the

Weser Hills by means of the narrow pass known as the

Porta Westphalica or Westphalian Gate. All these streams

are navigable for barges and small vessels. There are no

lakes in the province. The climate is on the whole tem

perate, though sometimes the winters are severe among
the mountains.

About 42 per cent, of the surface is given up to agriculture, 25

per cent, to pastures and moors
;
28 per cent, is under wood

; and
the remainder is unproductive. The fertility of the soil varies

; it

is most unfertile in the north and north-east. A great proportion
of the land is in the hands of small farmers and peasant proprietors,
who as a class are well-to-do, though their system of farming is

in some respects antiquated. Grain of various kinds is grown,
though not in sufficient quantity to meet the demands of the pro
vince

; potatoes, pease and beans, fruit, and tobacco are also pro
duced

;
but perhaps the most important crops are hemp and flax,

which places Westphalia among the leading flax-producing districts

of Germany. The forests are chiefly on the mountains of the Sauer-

land, and in the south generally. Considerable numbers of cattle

and pigs are reared, the latter yielding the well-known AVestphalian
hams

; goats are also numerous in some districts
;
and Government

pays some attention to the breeding of horses in this province.

Sheep are comparatively few. (Compare the agricultural statistics

under PRUSSIA.)
In virtue of its abundant coal and iron Westphalia is one of the

busiest industrial quarters of Germany. There are coal-iields in

the north and in other districts, and the great coal-field of the
Ruhr extends into the province. The district of Arnsberg, occupy
ing the south of the province, is the centre of the mineral industry.
Dortmund gives name to one of the five mining districts into which
Prussia is officially divided. Westphalia produces more iron ore

than any other province in Prussia except the Rhine province and
Silesia

;
next to Silesia it produces the most zinc, and next to

Saxony the most copper ;
and it yields more sulphur than any

other province. Argentiferous lead, antimony, limestone, gypsum,
marble, and slates are also worked. There are seven salt-works

and numerous mineral springs.
The mineral wealth of the province encourages an extensive

manufacturing industry, the leading branches of which are linen-

weaving and iron-working. The linen industry is very ancient,
and since the 14th century has flourished in this province between
the Lippe and Weser. Its chief centre is now Bielefeld, which
also manufactures jute. The cotton factories of Minister are im

portant. Woollens, stockings, and ribbons are also manufactured
to some extent. The principal seats of the metallic industries are

Iserlohn, Liidenscheid, Altena, Hagen, and the &quot;Enneper Strasse,&quot;

a valley 7 miles long and three quarters of a mile wide, lying along
the Ennepe and containing as its chief towns Haspe (7318 inhabi

tants) and Gevelsberg (7055). Cast and wrought iron, steel, rails,

wire, blades and tools, machinery and small iron and steel goods,
bronze, brass, and plated articles are among the leading products.

Vitriol, glass, and paper are also made. An active trade is carried

on in the manufactured goods, and in timber, hams, and sausages.
The leading commercial towns are Bielefeld, Iserlohn, and Dort
mund. Minden has a port on the Weser; Beverungen is the centre
of the corn trade

;
and Paderborn is the chief wool-market. The

roads are good, and the railways numerous and convenient.
The population in 1885 was 2,202,726, or 282 per square mile.

About 52 per cent, are Roman Catholics, most of whom are found
in the southern district of Arnsberg. About 46J per cent, are

Protestants, the remainder are Jews and others. Education is

well attended to. The seat of government is at Miinstcr
;
and the

province is divided into the three districts of Minden, Minister,
and Arnsberg. It has thirty-one members in the Prussian parlia
ment, and seventeen in the imperial diet.

Westphalia was the name given to the western portion of the

early duchy of SAXONY (vol. xxi. p. 351). When Henry the Lion
fell under the ban of the empire his Saxon domains were distributed

by the emperor. The Sauerland and some other parts of West
phalia fell to the archbishops of Cologne, who afterwards received
from Frederick Barbarossa the title of dukes of Westphalia and
Angria. The northern portion of the original Westphalia became
the nucleus of the circle of Westphalia in Maximilian s adminis
trative organization of the empire, while the duchy of Westphalia,
as an apanage of Cologne, was included in the scattered circle of
the Lower Rhine. The circle of Westphalia embraced, roughly
speaking, what is now Oldenburg, Hanover to the west of the

Weser, the districts of Miinster and Minden, and a few other

territories, an area of about 27,000 square miles, which in Maxi
milian s time was divided among four bishoprics and innumer
able small secular states with an aggregate population of about

3,000,000. The peace of Luneville in 1801 transferred all parts of

this circle west of the Rhine to France, while in 1803 the duchy
of Westphalia was granted to the duke of Hesse-Nassau as com
pensation for his former possessions to the west of the Rhine, which
had also been added to France.

In 1807 Napoleon constituted the kingdom of Westphalia and

gave it to his youngest brother Jerome. It comprised all the
Prussian provinces as far east as the Elbe, and extended south to

Fulda and the Thuringian states, embracing an area of about

14,880 square miles, with a population of 2,000,000. Nearly the
whole of Hanover was added to this kingdom in 1810

;
but next

year Napoleon again took away the greater part, as well as other

territories, leaving, however, 17,740 square miles, with 2,057,000
inhabitants. This kingdom was intended to take the lead in the
Confederation of the Rhine. After the battle of Leipsic in 1813
the kingdom of Westphalia was abolished, and things reverted to

their previous order until the congress of Vienna rearranged the

map of Europe, when Westphalia as we now understand the term
was assigned to Prussia.

The peace of Westphalia, concluded in 1648 at Osnabriick and

Miinster, put an end to the Thirty Years War (see GERMANY, vol.

x. p. 501).

WEST POINT, the seat of the United States military

academy, on the Hudson, in Orange county, New York.

See ARMY, vol. ii. p. 619.

WEST TPtOY, a village of Albany county, New York,
United States, is situated in the bottom-land on the west

bank of the Hudson, opposite Troy, with which it is con

nected by an iron bridge, and 5 miles north of Albany.
It is at the termini of the Erie and Champlain Canals, and
is on a railroad line of the Delaware and Hudson Canal

Company. The village is well laid out, has water and

gas, is provided with street cars, and has extensive manu
factures of a varied character, but particularly of iron.

The Watervliet (United States) arsenal is situated here.

The population, 10,693 in 1870, was 8820 (2427 of foreign

birth) in 1880.

WEST VIRGINIA, one of the North-Eastern Central

States of the American Union, lying between 37 6 and

40 38 N. lat, is bounded on the N. by Pennsylvania and

Maryland, on the E. and S. by Virginia, and on the W.

by Kentucky and Ohio, and has an area of 24,780 square
miles.

The form of the State is extremely irregular. It may
be roughly likened to an ellipse, the greatest diameter of

which lies nearly north-east and south-west. Its boundary

upon the east and south is made up of the irregular line

which limited the counties which were set off from

Virginia for the formation of this State. Upon the west

the boundary is low-water upon the further shore of

the Big Sandy and Ohio rivers. A long narrow strip,

known as the &quot;

Panhandle,&quot; projects northward some

sixty miles along the Ohio, the boundary being the con

tinuation of the straight line which separates Ohio and

Pennsylvania. To the east of this the northern boundary
follows Mason and Dixon s line

; then, dropping in a

due south direction to the &quot;Fairfax Stone,&quot; it follows

thence easterly the course of the Potomac to its junction
with the Shenandoah.

The entire State is mountainous or hilly, being com

prised within the region known as the Cumberland or

Alleghany plateau. The highest land in the State is

upon the eastern and southern boundary, where the

plateau in many places reaches elevations exceeding 4000
feet. Thence the country has a general slope to the

north-west, and is lowest along the Ohio, where the

elevation is but 600 to 800 feet. This plateau has

been subjected to stream erosion until it has become a

network of narrow crooked ridges with deep gorges or

narrow valleys. The height of the ridges and the depth of

the valleys, together with the ruggedness of the country,
diminish towards the north-west, until near the Ohio
the hills become rounded and softened in outline, and

the valleys are broad and fertile.
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The drainage system of the State is in some respects

peculiar. Although the general slope is towards the

north-west, the Potomac, which flows south-easterly to

the Atlantic Ocean, has cut its way far back into the

plateau, and drains, by means of numerous long branches,
the north-eastern quarter of the State. The remainder

of the State is drained to the Ohio by means of several

large branches which flow in a general north-westerly
direction. Heading in the south-west is the Big Sandy,

forming a portion of the State boundary. Fourteen miles

above its mouth enters the Guyandotte, and 50 miles above
the Guyandotte comes the Great Kanawha, one of the

principal branches of the Ohio. This large and powerful
stream has cut its way back beyond the crest-line of the

plateau, tapping numerous streams in south-west Virginia
and western North Carolina, so that its sources are now

against the Blue Pudge in the latter State. It is known
in North Carolina and Virginia, and in West Virginia
to the Great Falls, by the name of New Eiver. In

West Virginia it has numerous large tributaries the

Big and Little Coal rivers, Piney, and Bluestone from the

south, and the Pocotaligo, Elk, Gauley, and Greenbrier

from the north. The next branch of the Ohio, proceeding
northward, is the Little Kanawha, which empties into the

Ohio at Parkersburg. The north-western part of the

State is drained by the Monongahela, one of the two head
branches of the Ohio, and its tributaries, the principal
of which are the Tygart s Valley, Cheat, and Buckhannon
rivers. Of these streams the Ohio is navigable for river

steamers at nearly all stages of water. The same may
be said of the Kanawha to a point near the Kanawha
Falls, while the Big Sandy, the Guyandotte, and the

Monongahela are navigable for flat boats for long distances,
and these, as well as numerous other streams, are largely
used for the floating of lumber. All the streams of the

State, and especially the smaller ones, have a rapid fall,

but their enormous water-power has as yet been utilized

only to a trifling extent.

Climate. The climate is nowhere severe, although, owing to the range in
elevation within the State, there is a considerable range in tem

perature. The mean annual temperature ranges from 54 to 55 F.,

being highest in the neighbourhood of the Ohio, in the western

part of the State, and lowest upon the high mountains in the
eastern and north-eastern portion. The maximum is rarely above
95 in any portion of the State, while the minimum occasionally
reaches 10 in the more mountainous section. The rainfall may
be given broadly at between 40 and 50 inches annually. It also
varies with the elevation, being less in the lower portions and
greatest upon the high mountains.

Fauna. The fauna of the State is that common to the whole southern

Appalachian region. Much of the area being as yet in a state of

nature, deer of the white-tailed species are still abundant, and
black bear are not unfrequently met with in the more rugged and
remote portions. Wild turkeys are still found iu some localities,
and the mountains have long been a popular resort for hunters,
while the streams, abounding in trout, aliord an equally attractive
Held for the angler.

Timber. The timber resources of the State are enormous, and a small pro
portion of its area, amounting to only about 25 per cent.

,
has been

cleared. The remainder is covered with virgin forest. This
consists mainly of broad-leafed trees of the most valuable sorts for

lumber, such as chestnut, black walnut, cherry, ash, poplar,
hickory, locust, maple, oak, &c. Considerable areas of white pine
are found in the highest portions of the plateau, being practically
the only original forests of this wood left in the United States.
Besides these there are considerable quantities of yellow pine,
hemlock, spruce, and cedar scattered through the State.

Minerals. Viewed broadly, the geological structure of Vest Virginia is

extremely simple. Practically the entire State is overlaid by nearly
horizontal beds of the Carboniferous formation. The coal of West
Virginia forms its principal mineral wealth. It is estimated that
of its entire area not less than 16,000 square miles are underlaid

by workable beds of coal. The llcporl of the United States Geo
logical Survey upon mineral resources defines the general boundaries
of the coal fields of the State as follows :

&quot; The eastern boundary
begins at the south on the mountain range just east of the Bluestone
River, and proceeds east to Little Sewell Mountain ;.....
thence with the common boundary of Nicholas and Greenbrier and of

Webster and Focahontas counties to Rich Mountain in Randolph
county; following this last-named ridge to Laurel Mountain, the

dividing line between Upshur county on the west and Randolph
and Barbour counties on the east, and thence with the Briery
Mountain into Preston county, and soon to the Pennsylvania State

line.&quot; All the area to the west of this line is underlain by coal. To
the east of it there are small outlying patches, as in Greenbrier,
Meadow Mountain, and possibly in Pocahontas, Tucker, Grant, and
Mineral counties, but these are unimportant as compared with the

vast areas in the west. In the gorge of every large stream flowing

through this area are seen outcropping beds of coal, easily acces

sible to the miner, and requiring only facilities of transportation
to render the mineral of commercial value. In the matter of coal

production the State is rapidly acquiring prominence. From a

production in 1873 of 600,000 tons, it reached in 1886 a production
of over 4,000,000 tons, being exceeded by only four of the States,

viz., Pennsylvania, Illinois, Ohio, and Iowa. The production is

limited only by the demand, as the supply is almost inexhaustible.

The coals of the State are of every variety except anthracite, and
are noted for their purity for coking, steam, and gas purposes and
for domestic fuel.

Iron ore is abundant in various portions of the State, but is

worked only to a comparatively limited extent.

Salt springs are found in the valley of the Kanawha and in that Mineral
of the Ohio, and there are extensive evaporating works in both these springs,
localities. The production, however, has been retarded by the

competition of those in Michigan, owing to the greater cheapness
of fuel and better facilities for transportation in the latter locality.
The production of salt in West Virginia iu 1886 amounted to

250,000 barrels. West Virginia contains numerous valuable mineral

springs, among the best known of which are the Greeubrier White

Sulphur springs iu Greenbrier county, Capon springs in Hampshire
count} ,

Iron dale springs in Preston county, and Red Sulphur
springs and Salt Sulphur springs both in Monroe county. These
are well-known and popular summer resorts iu the mountains, and
the waters from them are shipped to all parts of the United
States.

While the entire State may be said to be either mountainous or Agricul-

hilly, it contains a large extent of arable land. Nearly all of the ture.
.

lower hill country can be cultivated, while in the mountainous

region there are numerous broad valleys of excellent soil, and

everywhere the hill and mountain sides can be cultivated if the

slope is not excessively steep. The tenth census (1880) reported
an area of 10,193,779 acres of land in farms, of which 3,792,327

acres, or about one-fourth the area of the State, was improved land,
this being mainly iu the lower and less mountainous portion. The

average size of farms was 163 acres, showing as compared with the

average 10 years earlier, viz., 214 acres, a decided decrease. The
value of farms and farming implements was very nearly 136,000,000.
The numbers of live stock upon farms, as distinguished from
animals owned for business purposes in cities, consisted in January
1888 of 138,231 horses, 6475 mules, 474,933 sheep, 432,778 hogs,

171,273 milch cows, and 780,892 other cattle, showing that the

live-stock interests of the State are very large. The estimated value

of all farm products sold, consumed, or on hand, as returned in 1880,
was 19,360,049. The principal agricultural products are wheat,
Indian corn, hay, tobacco, oats, and garden vegetables. The cereal

products for 1887 consisted of 12,516,^000 bushels of corn, 2,840,000
of wheat, and 2,531,000 of oats.

The manufactures, which are not extensive, are concentrated Manufac-

mainly at Wheeling, the largest city, on the Ohio, in the northern tures.

part of the State ; they consist mainly of manufactures of iron and

steel, glass, flouring and grist mill products, lumber, and leather.

There were in 1880 2375 manufacturing establishments, employ
ing a capital of $13,883,390 and 14,351 persons. The value of

manufactured products was 22,867,126.
There are 1200 miles of completed railroads, with several Railways,

branches and one trunk line in process of construction. The
Baltimore and Ohio Railroad traverses the State from Parkersburg
and Bellaire on the Ohio, the two branches meeting at Grafton,
and running thence eastward to Washington, Baltimore, and New
York. The Newport News and Mississippi Valley Railroad runs

across the State from the mouth of the Big Sandy on the west

to the Alleghanies near White Sulphur springs, and thence extends

to Richmond and Newport News. The Ohio River line runs

from AVheeling to Huntington on the Ohio. The West Virginia
Central extends from Piedmont on the Baltimore and Ohio line

to a point in Randolph county, and is now in process of construc

tion south-westward to intersect the Newport News and Mississippi

Valley line. The Clarksburg and Weston, intersecting the Balti

more and Ohio at Clarksburg, extends to Westou in Lewis county,
and this has two branches, one to Glenville in Gilmer county,
and the other to Buckhaunon in Upshur county. The Grafton and
Greenbrier Railroad, intersecting the Baltimore and Ohio at Grafton,
extends up the Valley river to Belingtoii in Barbour county. The
Norfolk and Western Railroad, one of the main trunk lines of the

Atlantic States, has a part of its lines in the southern portion of
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West Virginia. Railway construction is exceedingly active in all

parts of the State, several new lines arid numerous branches of

existing lines being under construction and in contemplation.
Educa- The State early in its history (December 1863) adopted a liberal

tion. system of free schools. The plan is known as the township or

district system, the magisterial district or subdivison of each

county being taken as the unit for taxation, and the general control

of all the school interests of the district being placed in the hands
of a district board of education elected by the people, and authorized

among other duties to levy taxes, to determine the number of

months of school and the number of sub-districts, to plant and
build schoolhouses, and to manage the financial and other school

interests of the districts. There is likewise in each county a

superintendent, and in the State a general superintendent. This

system has since been maintained and strengthened by legislative
enactment till from 133 schoolhouses and 431 public schools of all

grades in 1865 there were in 1887 4587 schoolhouses in the State.

In 1865 the amount expended in support of free schools was 7722
;

this gradually increased till in 1887 the amount was 1,087,674.
The number of teachers employed by public appropriation was 387
in 1865 ;

in 1887 it was 5106. The estimated value of school-

houses in the State, 140,000 in 1865, was 2,000,000 in 1887.

The average attendance in 18G5 was 44 days ;
in 1887 it was

108. The school system of the State is made permanent by the
constitutional enactment referred to, which requires that the

legislature shall provide by general law for a thorough and efficient

system of free schools. The general school system involves the
education of teachers, and with this object from 1867 to 1872 the

legislature provided for the establishment of six normal schools,
which are in successful operation. In these schools tuition is

free to all who desire to prepare themselves for teaching. They
are popular among the people, and have done much to elevate the

general standard of education. They prescribe courses of three

years ; nearly all of them have preparatory courses
;
four of them

give collegiate training, and in all of them the study of ancient and
modern languages is optional. The school system involves also

what is known as the irreducible school fund. The principal,
which now amounts to 600,000, is permanently invested. This
fund is constantly augmented from sources provided by law and

by voluntary contributions.

Public The United States Government has erected public buildings for

institu- its judicial, postal, and revenue departments within the State at

tions. Wheeling, Clarksburg, I arkersburg, and Charleston, the capital
of the State. While WHEELING (q.v.) was temporarily the capital,
a building was erected by its citizens for the uses of the State, which
is now used for city purposes. The six normal schools already
referred to have suitable buildings at Fairmont, Glenville, Hunt-

ington, Concord, Sheplierdstown, and West Liberty. The hospital
for the insane at Weston in Lewis county and a branch asylum
in course of construction at Spencer in Roane county, a deaf-mute
and blind asylum at Komney in Hampshire county, a penitentiary
at Moundsville in Marshall county, and a university supported by
the State at Morgantown in Monongalia county may be mentioned

among the other public institutions of West Virginia.

Value of I1

!16 assessed valuation of real estate in 1887 amounted to

property 118,753,342, and that of personal property to 43, 710,175 ;
that of

railroad property in 1880 was 4,497,030. and in 1887 22,797,984.
The State tax is 30 cents on each hundred dollars of valuation.

Liquor
A&quot; amendment to the constitution is now pending, by which it

laws. i-s Proposed to prohibit the sale or manufacture of intoxicating
liquors. At present the laws of the State and they have been en
forced with more or less of modification almost since its foundation

involve the high licence system. The granting of the licence is

based in all cases on good character, and is subject to the discretion

of the county commissioners. Under the operation of these laws,
and by virtue of local sentiment in its enforcement, no licence has
been granted (and hence in effect the traffic has been prohibited)
in as many as 38 of the 54 counties. The licence is subject to a
tax fixed by the State law, and where sales are to be made in

incorporated villages it is subject to an additional tax, which is

fixed by the authorities of the incorporation.

Popula-
I&quot; 1880 the population of the State was 618,457. That of the

tion principal cities was Wheeling, 30,737 ;
I arkersburg, 6582

;

Martinsburg, 6335
;
Charleston (the State capital), 4192

; Grafton,
3030 ;

and Charlestown, 2016. The coloured population numbered
25,886, the foreign-born population 18,265. The increase in

population from 1870 to 1880 was 39 -

9 per cent. The proportion
of native whites was 93 per cent, of the whole number of whites,
which is larger than that of any other State in the Union. The
popular vote at late elections indicates a population of 800,000, and
that of Wheeling, Charleston, and Parkersburg is shown by local

investigation to have very largely increased.

Adminis- The executive power is vested in a governor elected by the people
tratiou. f r a term of four years, and ineligible under the constitution for

re-election. There are also an auditor, a treasurer, an attorney-
general, a secretary of state and State superintendent of free

schools, who with the governor constitute a board of public works,

and are likewise elected by the ixjople for terms of four years, except
the secretary of state and a librarian (who is ex officio adjutant-
general), who are appointed by the governor. The legislative

power is vested in a senate and house of delegates. The senate
embraces 26 members, half of whom are elected every alternate
two years, for a term of four years. The house of delegates consists
of 66 members, who are elected every two years. The legislature
meets biennially, and may be convened in extraordinary session by
the governor, or by the concurrence of three-fifths of its members.
The veto power is vested in the governor, but a majority con

curring in each house of the legislature overrides it. The judiciary
consists of a supreme court of appeals, with four judges, who in case
of their equal division affirm the judgment of the lower court, and
of circuit courts, with one judge each, exercising general original
power and

. appellate jurisdiction over magistrates or justices of

the peace, and of magistrates and justices of the peace, whose
jurisdiction in civil cases is limited to 300, and who exercise
criminal jurisdiction in petty offences, and may issue warrants of
arrest and make preliminary examination and commit for trial in

the circuit court in cases of crime. The fiscal regulations of the
counties are confided to a board, consisting of three county commis
sioners. The county organization consists of these commissioners,
a sheriff, deputy sheriffs, a circuit court clerk, a county clerk, who
is recorder of deeds, wills, &c., board of education, school trustees,
overseers of roads, a commissioner of school lands, an overseer of the

poor, and a commissioner of accounts. All these except the deputy
sheriffs, commissioner of accounts, commissioner of school lauds,
and overseer of the poor are elected by the people.

History. The establishment of West Virginia as a State was
consummated on 20th June 1863. Its creation and admission were
due to conditions which existed prior to the civil war of 1861-65,
to popular sentiment which those conditions developed when the
war was precipitated, and to the exigencies of the war itself. The
Alleghany Mountains had divided the State of Virginia politically
and commercially, and in the sentiment relating to her systems of

taxation, revenue, and public expenditure into a Virginia and a
&quot;Western&quot; Virginia, long before the civil conflict gave perma
nent result and fixed an official definition to the line of demar
cation between them. Even after the war and the formation of
the new State the title to two counties, Jefferson and Berkeley,
&quot;lying east of the mountains,&quot; was the subject of legislation and
contention before the courts. They were in 1870 judicially de
clared by the supreme court of the United States to be a part of

the State of West Virginia. The western part of Virginia was

sparsely peopled, its great forests undeveloped, its vast mineral
resources only partially realized, and its slave interests compar
atively small. The eastern section contained the larger population,
owned the great bulk of slave property, and exercised controlling
power over State affairs. The Alleghanies, dividing the two sec

tions, in the absence of transverse railroad facilities naturally sent
the citizens of one side with the flow of their navigable waters to

western and southern markets, while those of the other, moved by
similar natural causes, turned to the seaboard for their commercial
and business intercourse. The basis of taxation, the basis of re

presentation, and the relation of the slave interests to these, with
the measure and distribution of public funds for works of internal

improvement and other questions of local concern, constituted
elements of continual controversy, and served to detract largely
from the homogeneity of the population. Early in January 1861
the legislature of Virginia, in extra session, passed a bill calling a
convention of the people to meet in the following month. At the
same election the people were to vote on the question whether the

separation of Virginia from the Union should be determined by the
convention or be submitted by the convention to the people for

ratification or rejection. The majority at the election in favour of

submitting the question of secession to the people was overwhelming,
and was construed as indicating the loyal sentiment of the people
of north-western Virginia. On the 17th of April, after the bom
bardment of Fort Sum tor, the convention passed an ordinance of

secession, and on the 24th a schedule submitting it to the people.
The ordinance of secession was adopted by the people of Virginia,
but the majority against it in the north-western part of the State
was very large. A convention of the unionist counties, which met
at Wheeling in June, adopted an ordinance for the reorganization of

the State government, and in August adopted an- ordinance pro
viding for the formation of a new State, to be named &quot;Kanawha,&quot;

comprising thirty-nine specified counties, and to include other
counties also named, provided their vote should indicate such
desire. Under this provision a number of counties were afterwards
added to the original thirty-nine. At the time of the vote upon the

proposition to form a new State war was raging throughout its

proposed borders, and many of its counties had been the scene of

violence and blooodshed. Many citizens were in the field as soldiers

on the respective sides, and this fact, coupled with the general con

ditions, caused a small vote to be polled. Of this comparatively
small vote, however, a large majority was for the new State, and
members were elected to a constitutional convention. This coiivcu-
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tion met atWheeling in November, and formed a constitution for the

proposed new State, and designated it the State of West Virginia.

This constitution was submitted to the people, and adopted by an

overwhelming majority in April 1862. In May the legislature of

the &quot;reorganized Government&quot; of Virginia passed a bill to author

ize the formation of the new State out of the territory of the old

State of Virginia, as indicated by the recently ratified constitution,

and in the same month this Act of the Legislature, accompanied by
its memorial and a certified copy of the constitution and proceed

ings by which it had been adopted, was presented to Congress.
The subject led to grave discussion in that body, but ultimately
the proposed constitution was carried, with but one modification

affecting the freedom of children of slaves thereafter to be born
within the limits of the new State. A new constitution was

adopted in 1872. The State of West Virginia being the result

of a double revolution that of the State of Virginia against
the Federal Union and that of her north-western counties against
the seceding State of Virginia its people are conservative and

strikingly homogeneous. Even in the throes of revolution

declaring separation from the mother State provision was made
for the assumption of a just share of the old State debt, though
its adjustment has never yet been reached. West Virginia has no
other debt. Falling naturally, as did most of the border States,

immediately after the war, into violent proscriptions of the

returning Confederate element, West Virginia was one of the first

of the States to modify and repeal these enactments. By the

election of 1870 they were abrogated for ever, and since that time
the issues and consequences of war have so far disappeared as to

leave no perceptible trace behind. (J. E. K.)

WETSTEIN, JOHN JACOB (1693-1754), New Testament

critic, was born at Basel, March 5, 1693. His father,

John Rudolph Wetstein, was pastor of St Leonard s in

that city, and belonged to a learned family with wide

ramifications. John Jacob studied the classics, Hebrew,
and mathematics under distinguished professors, amongst
whom was one of the Buxtorfs. Theology he studied

under Samuel Werenfels, an influential anticipator of

modern scientific theology and exegesis. While still a

student he began to direct his attention to the special

pursuit of his life the text of the Greek New Testa

ment. A relative, John Wetstein, who was the university

librarian, gave him permission to examine and collate the

principal MSS. of the New Testament in the library, and
he copied the various readings which they contained into

his copy of Gerard of Maestricht s edition of the Greek text.

In 1713 in his public examination he defended a disserta

tion entitled De Variis Nod Testamenti Lectionibus, and

sought to show that variety of readings did not detract

from the authority of Sacred Scripture. Wetstein paid
great attention also to Syriac and Talmudic Hebrew. In
the spring of 1714 he undertook a learned tour, which led

him to Paris and England, the great object of his inquiry
everywhere being manuscripts of the New Testament. In
Paris he examined the Codex Ephraemi, and on arriving in

England in August 1715 the Codex Alexandrinus and the

Codex Bezse, with many others. Early the next year he
made the acquaintance of Bentley at Cambridge, who took

great interest in his textual inquiries. The great scholar

induced him to return to Paris to collate for him more

carefully the Codex Ephraemi, Bentley having then in view
a critical edition of the New Testament. In July 1717
Wetstein returned to Basel to take the office of a curate

at large in his native city, a post which he held for three

years, at the expiration of which he exchanged it to become
his father s assistant in the parish of St Leonard s. At the

same time he pursued his favourite study, and lectured

also in the university on New Testament exegesis. It

was then that he formed the resolution to prepare a critical

edition of the Greek New Testament. He had in the
meantime broken with Bentley, whose famous Proytosals

appeared in 1720. Wetstein was not permitted, however,
to pursue his purpose without molestation. The rumour

got abroad that his projected text would take the Socinian
side in the case of such passages as 1 Timothy iii. 16, and
in other ways he gave occasion for the suspicion of heresy.

At length in 1729 the charge of projecting an edition of

the Greek Testament savouring of Socinianism was form

ally laid against him. The end of the long and unedifyimr
trial was his dismissal, May 13, 1730, from his office of

curate of St Leonard s. He then removed from Basel to

Amsterdam, where a relative, John Henry Wetstein, had

an important printing and publishing business, from whose

office excellent editions of the classics were issued, and

also Gerard of Maestricht s edition of the Greek Testa

ment. Previous to his removal from Basel Wetstein had

commenced printing in this office an edition of the Greek

Testament, which was suddenly stopped for some unknown
reason. At his trial the first sheets of this edition were

brought into court against him, though the new readings
which had been adopted in his text were simply those

which are now universally accepted. As soon as he

reached Amsterdam he published anonymously the Pro

legomena, which he had proposed should accompany his

Greek Testament, and which was republished by him,
with additions, as part of his great work, 1751. The next

year (1731) the Remonstrants offered him the chair of

philosophy in their college at Amsterdam, vacated by the

illness of John Le Clerc, on condition that he should clear

himself of the suspicion of heresy. He thereupon returned

to Basel, and procured a reversal (March 22, 1732) of the

previous decision, and readmission to all his clerical offices.

But, on his becoming a candidate for the Hebrew chair at

Basel, his orthodox opponents procured his defeat and his

retirement to Amsterdam. Here the Remonstrants per
mitted him to hold lectures in their college, which led,

however, to renewed opposition on the part of the Calvin-

istic party. At length, after much painful contention, he

was allowed to instruct the Remonstrant students in

philosophy and Hebrew on certain somewhat humiliating
conditions. For the rest of his life he continued professor
in the Remonstrant college, declining in 1744 the Greek

chair at Basel. In 1746 he once more visited England,
and collated Syriac MSS. for his great work. At last

this appeared in 1751-52, in two folio volumes, under the

title Novum Testamentum Grsecum Editionis Keceptse cum
Lectionibus Variantibns Codicum MSS., &c. He did not

venture to put new readings in the body of his page, but

consigned those of them which he recommended to a place

between the text and the full list of various readings.

Beneath the latter he gave a commentary, consisting

principally of a mass of invaluable illustrations and

parallels drawn from classical and rabbinical literature,

which has formed a storehouse for all later com
mentators. In his Prolegomena he gave an admirable

methodical account of the MSS., the versions, and the

readings of the fathers, as well as the troubled story of the

difficulties with which he had had to contend in the pro
secution of the work of his life. He did not long survive

the completion of this work. He died at Amsterdam,
March 9, 1754.

Wetstein s New Testament has never been republished entire.

The London printer Bowyer published, in 1763, a text in which he

introduced the readings recommended by Wetstein; Semler re-

published the Prolegomena and appendix, 1764 ;
A. Lotze commenced

a new edition of the work, but the Prolegomena only appeared
(Kotterdain, 1831), and this &quot;castigated.&quot;

It is generally allowed

that Wetstein rendered invaluable service to textual criticism by
his collection of various readings and his methodical account of

the MSS. and other sources, and that his work was rendered less

valuable through his prejudice against the Latin version and the

principle ofgrouping MSS. in families which had been recommended

by Bentley and Bengel.
See Wetstein s account of his labours and trials in his Nov. Ti sl., i.; articles in

Illgen s Ztschr. fur histor. Theol. by C. R. Hagenbach (1839), by Van Kliyn in

1843, and attain by Bottler in 1870; Tregelles, Account of the 1 rinted Text of the

New Testament ; Scrivener s Introduction to the Criticism of the New Testament ;

Gass. Protestantische Dogmatik, vol. iii. ; Bertheau s art. in Jferzog s Real-Ency-

klopiidie, 2d ed., 188G.

WETTE, DE. See DE WETTE.
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WEXFORD, a maritime county of Ireland, in the

province of Leinster, is bounded N. by Wicklow, E. and S.

by St George s Channel, and W. by Waterford, Kilkenny,
and Carlow. Its greatest length from its north-eastern

extremity at Kilmichael Point to Hookhead Point at

Waterford Harbour is upwards of 60 miles, and its greatest

breadth from east to west 34 miles. The area is 576,588

acres, or about 901 square miles.

The coast-line does not present any striking features,

and owing to the number of sandbanks navigation is

dangerous near the shore. The only inlet of importance
on the east coast and the only safe harbour is Wexford

Harbour, which owing to a bar is not accessible to large
vessels at ebb-tide. On the south coast are the fishing
harbours of Crossfarnogue and Fethard. Several islets

adjoin the coast. South from Crossfarnogue Point are the

Saltee Islands, and Coningmore and Coningbeg, beyond
the latter of which is the Saltee lightship. South-east from
Greenore Point is the Tuskar Rock.

The basis of the county is clay-slate, and the surface is

chiefly a series of verdant low hills, except towards the

northern and western boundaries. The clay-slate for

mation is interrupted by patches of quartz rock near

Gorey, one south of Enniscorthy, and another south of

Wexford. To the north of Gorey there is a protrusion
of greenstone trap. The elevated ridge on the north

western boundary forms the termination of the granitic

range in Wicklow, and in Croghan Kinshela, on the

borders of Wicklow, rises to a height of 1985 feet. On
the western border, a granitic range, situated chiefly in

Carlow, extends from the valley of the Slaney at Newton-

barry to the confluence of the Barrow with the Nore at

New Ross. In the southern district, a hilly region, reach

ing in Forth Mountain a height of 725 feet, forms with
Wexford Harbour the northern boundaries of the baronies

of Forth and Bargy, a peninsula of flat and fertile land.

Carboniferous limestone crops to the surface on the

southern shore of Wexford Harbour, and forms also the

extremity of Hookhead Point. Marble is quarried on the

right bank of the Barrow, and ochres are dug on the

coast districts. The river Slaney enters the county at its

north-western extremity, and flows south-east to Wexford
Harbour. Its chief tributary is the Bann, which flows

south-westwards from the borders of Wicklow. The
Barrow forms the western boundary of the county from
the Blackstairs range of mountains till its confluence with
the Suir at Waterford Harbour.

Agriculture. The soil for the most part is a cold and stiff clay
resting on clay-slate. The interior and western districts have it

much inferior to those round the coasts. In the south-eastern

peninsula of Forth and Bargy the soil is a rich alluvial mould
mixed with coralline sandstone and limestone. The peninsula of

Hookhead, owing to the limestone formation, is specially fruitful.

In the western districts of the county there are large tracts of turf
and peat-moss. In 1876, according to the Return of Owners of
Land, Wexford was divided among 1757 proprietors possessing
573,052 acres at an annual value of 374,517, or about 13s. an
acre all over. Of these proprietors 581 possessed less than 1 acre.

There were about 4500 acres of waste or common land. The
following proprietors possessed upwards of 8000 acres : Lord
Carcw, 17,831 ; Lady Adelaide Forbes, 15,216 ; marquis of Ely,
14,023; Viscount Powerscourt, 11,730; Lord Templemore, 11,327 ;

William Orme Foster, 9724 ; Hon. Mrs Deane Morgan, 9413
;
Anne

Colclough, 9328
; Sir James Power, 8599; F. A. Leigh, 8281

;
and

representatives of J. H. R. Rowe, 8003. Out of a total area of

575,700 acres in 1886, there were 202,543 acres, or 35 -2 per cent.,
under crops, including meadow and clover, 303,788 or 52 8 per
cent, under grass, 431 acres fallow, 10,583 woods and plantations,
15,090 bog and marsh, 19,082 barren mountain land, and 24,183
water, roads, fences, &c. The total number of holdings in 1886
was 16,074, of which only 16 were above 500 acres in extent,
1045 between 100 and 500 acres, 2429 between 50 and 100, 2703
between 30 and 50, 3019 between 15 and 30, 3081 between 5 and
15, 2161 between 1 and 5, and 1620 not exceeding 1 acre. The
decline in the area under crops between 1849 and 1886 has been

much below the average for Ireland from 245,514 acres to

202,543. In 1876 the area was 221,018 acres, so that there has
been a large decline within the last ten years. In the area under
meadow and clover there has been an increase from 39,343 in 1849
to 61,327 in 1876 and 64,064 in 1886, but within the last ten years
the area has been fluctuating. There has been no marked change
in the area under green crops, which was 44,735 acres in 1849,
50,498 in 1876, and 45,958 in 1886. The area under corn crops
has, however, declined nearly a half, being in 1849 163,321 acres,
in 1876 109,193 acres, and in 1886 only 92,512 acres. Of green
crops there has been since 1849 a great increase in the area under
turnips, and a corresponding decrease in the area under potatoes :

in 1849 they were respectively 9763 and 32,017 acres, and by
1876 they had changed to 19,704 and 23,974 acres, and by 1886
to 21,857 and 18,888 acres. There were also in 1886 2848 acres
under mangel-wurzel and beetroot, and 3365 under other green
crops. Of the corn crops the area under wheat has declined from
44,592 acres in 1849 to 6948 in 1876 and 4541 in 1886, the area
under oats from 80,166 acres to 47,065 in 1876 and 50,381 in 1886,
while that under barley and bere increased from 36,563 acres in
1849 to 51,321 acres in 1876, but since then has declined to 35,036
acres. The number of horses in 1886 was 27,878, of which 942
were used for recreation. Mules numbered 1767, and asses 8031.
Cattle numbered 126,410, of which 37,936 were milch cows. The
number of sheep was 122,373, of which 48,243 were one year old
and upwards. Pigs numbered 67,478, goats 6369, and poultry
571,107, of which 34,293 were turkeys and 60,414 geese.

Communications. The Dublin, Wicklow, and Wexford Railway
intersects the county ;

and from Wexford a branch of the Great
Southern and Western passes north-westwards joining the lines to

Kilkenny and Kildare. The river Slaney is navigable for barges
to Enniscorthy, and the Barrow for large vessels to New Ross.

Manufactures. Except in the town of Wexford the manufactures
and trade are of small importance. There are important fisheries

at Wexford, and one or two fishing villages along the south coast.
The fishing grounds are good.
Administration and Population. According to the calculation

of De Burgo the population in 1760 was 66,804 ; the parliamentary
census of 1812 places it at 112,000 ;

in 1821 it amounted to 170,806,
in 1841 to 202,033, in 1861 to 143,954, in 1871 to 132,666, and in
1881 to 123,854 (60,928 males and 62,926 females). Roman
Catholics in 1881 formed 911 per cent, of the population, and Pro
testant Episcopalians 8 2 per cent. In 1881 the number of persons
who could read and write amounted to 51 &quot;5 per cent, of the popu
lation, 15 -

3 per cent, could read but not write, and 33 &quot;2 per cent,
could neither read nor write, 14 7 per cent, being under seven

years of age. All could speak English, and 512 could speak
English and Irish. By the Act of 1885 Wexford, which formerly
returned two members to parliament, was divided into two parlia
mentary divisions, North and South, each returning one member,
the borough of Wexford, which formerly returned one member, and
the portion of the borough of New Ross within the county, being
merged in the South Division. The principal towns are Wexford
(12,163), New Ross (of which a portion containing 6375 is in this

county, the other portion containing 295 inhabitants being in

Kilkenny), Enniscorthy (5666), and Gorey (2450). The county is

divided into ten baronies, and contains 144 parishes and 1600
town-lands. Episcopally it is in Ferns diocese, except a small

portion, which is in Dublin. Judicially it is in the Leinster circuit,
and assizes are held at Wexford, and quarter sessions at Enniscorthy,
Gorey, New Ross, and Wexford. There are eleven petty sessions

districts, and parts of two others. Wexford includes the poor law
unions of Gorey arid Wexford, and parts of Enniscorthy, New Ross,
and Shillelagh. It is within the Cork military district, and along
with Kilkenny, Tipperary, and Waterford forms No. 69 sub-

district, the brigade depot of which is at Clonmel. There are
barrack stations at Wexford, Duncannon Fort, and New Ross.

History and Antiquities. The peninsula of Hookhead is the
ancient Sacrum Promontorium. The northern portion of Wexford
was included in Hy Kinselagh, the peculiar territory of the Mac-

morroughs, overlords of Leinster, who had their chief residence at

Ferns. Dermod Macmorrough, having been deposed from the

kingdom of Leinster, asked help of Henry II., king of England,
who authorized him to raise forces in England for the assertion

of his claim. He secured the aid of Strongbow by promising him
the hand of Eva, and in addition obtained assistance from Robert

Fitzstephen and Maurice Fitzgerald of Wales. On the 1st May
1169 Fitzstephen landed at Bagcnbon on the south side of Fethard,
and after four days siege captured the town of Wexford from its

Danish inhabitants. After this Dermod granted the territory of

Wexford to Fitzstephen and Fitzgerald and their heirs for ever.

Macmorrough having died in 1172, Strongbow became lord of

Leinster. At first Henry II. retained Wexford in his own pos
session, but in 1174 he committed it to Strongbow. The barony
of Forth is almost entirely peopled by the descendants of those

who accompanied these English expeditions. Wexford was one of

the twelve counties into which the conquered territory in Ireland

XXIV. 66
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was divided by King John in 1210, and formed part of the pos
sessions of William Mareschal, earl of Pembroke, who had married

Strougbow s daughter. Through the female line it ultimately

passed to John Talbot, earl of Shrewsbury, who in 1446 was made
earl of Waterford and baron of Dungarvan. In 1474 George
Talbot was seneschal of the liberty of Wexford. The district

was actively concerned in the rebellion of 1641; and during the

Cromwelliau campaign, the town of Wexford was on 9th October

1649 carried by storm, and a week later the garrison at New
Ross surrendered, a &quot;seasonable mercy,&quot; according to Cromwell,

as giving him an &quot;

opportunity towards Minister.&quot; Wexford
was the chief seat of the rebellion of 1798, the leaders there

being the priests. Evidences of the Danish occupation are seen

in the numerous raths, especially at Dunbrody, Enniscorthy,
and New Ross. Among the monastic ruins special mention may
be made of Dunbrody abbey, of great extent, founded in 1182 for

Cistercian monks by Henry de Montmorency, marshal of Henry II.
;

Tintern abbey, founded in 1200 by William Mareschal, earl of

Pembroke, and peopled by monks from Tintern abbey in Mon
mouthshire ;

the abbey of St Sepulchre, Wexford, founded shortly
after the invasion by the Roches, lords of Fermoy; Ferns abbey,
founded by Dermod Macmorrough ;

and the abbey of New Ross,
founded by St Alban in the 6th century. There are a consider

able number of old castles, including Ferns, dismantled by the Parlia

mentary forces under Sir Charles Coote in 1641, and occupying the

site of the old palace of the Macmorroughs ;
the massive pile of

Enniscorthy, founded by Raymond le Gros
;
Carrick Castle, near

Wexford, the first built by the English ;
and the fort of Duncannon,

which has been garrisoned since the time of the Spanish Armada,
and caused some trouble to Cromwell when in Wexford.

WEXFORD, a seaport, market-town, and municipal

borough, and the chief town of the above county, is finely
situated on the south side of the Slaney, where it discharges
into Wexford Harbour, on the Dublin, Wicklow, and Wex
ford Railway and a branch line of the Great Southern and

Western, 82 miles south of Dublin and 15 south-east, of

Enniscorthy. AVexford Harbour, formed by the estuary
of the Slaney, is about 3 miles from north to south and
about 4 from east to west, and has an area of about 1300
acres. A fine bridge of wood and iron 1500 feet in length
crosses a narrow part of the estuary. The harbour affords

splendid accommodation for shipping, but its advantages
have been in great part lost by a bar at its mouth pre

venting the entrance of vessels drawing more than 12 feet.

The construction of a pier at Rosslare connected with

Wexford by a railway has, however, proved of great
benefit. The town -consists of the quay, about 1000 feet

in length, with two narrow streets running parallel with

it, and other smaller ones branching off at intervals.

Some remains of the old walls and flanking towers still

exist. The Protestant Episcopal church, near the ruins of

the ancient abbey of St Sepulchre, is said to occupy the

spot where the treaty was signed between the Irish and
their English invaders in 1169. The principal modern

buildings are the town-hall, the theatre, the court-house,
the barracks, occupying the site of the ancient castle, St
Peter s College for the education of Catholic clergy, the

county infirmary, the union workhouse, and a number of

convents. The port has communication by steamer with

Liverpool and Bristol. In 1886 the number of vessels

that entered the port was 847 of 85,004 tons, the number
that cleared 836 of 84,065 tons. The principal exports
are agricultural produce, live stock, and whisky. Ship
building is carried on, and also tanning, malting, brewing,

iron-founding, distilling, and the manufacture of artificial

manure, flour, agricultural implements, and rope and
twine. The population of the town in 1871 was 12,077,
and in 1881 it was 12,163.

Wexford was one of the earliest colonies of the English, having
been taken by Fitzstephen. It was the second town that Cromwell
besieged in 1649. It was garrisoned for William III. in 1690.
In 1798 it was made the headquarters of the rebels, who, however,
surrendered it on the 21st June. In 1318 the town received a
charter from Aldomar de Valence, which was extended by Henry
IV. in 1411, and confirmed by Elizabeth in 1558. By James 1.

it was in 1608 made a free borough corporate, by the title of
&quot;

the
town and free borough corporate of Wexford.&quot; It returned two

members to parliament from 1374 till the Union, when they were
reduced to one. In 1885 it was included in the South Division

of the county.

WEYMOUTH AND MELCOJIBE REGIS, a seaport, water

ing-place, market-town, and municipal borough of Dorset,

England, is situated at the mouth of the small river Wey,
on Weymouth Bay, opposite the Isle of Portland, and
on the London and South-Western Railway and a branch

of the Great Western, 7-i miles south of Dorchester, 27J
west-south-west of Poole Junction, and 145| from London.

It is formed of Weymouth, a fishing town and seaport on

the south-west of the Wey, and Melcombe Regis on the

north-east of the river, the two towns being connected by
a bridge reconstructed in 1881. An esplanade about a

mile in length fronts the sea. To the south of the

esplanade is a pier of stone on wooden piles 1050 feet in

length, erected in 1859 at a cost of 12,000. The harbour

lies between the pier on the north and the spur of land

called the Nothe on the south, and is protected by a con

crete wall extending 500 feet northward from the Nothe.

The principal buildings are the old town-hall, the market-

house, the guild-hall, the masonic hall, the royal Dorset

yacht clubhouse, the theatre, the Royal Victoria Jubilee

Hall, the Weymouth and Dorset eye infirmary, the Wey
mouth royal hospital and dispensary, the Weymouth sana

torium for women and children, and the infantry barracks.

Opposite the Royal Terrace is an equestrian statue of

George III., erected in 1809 in commemoration of his

jubilee. A marble statue was also erected to Sir H.
Edwards in 1885. A mile south-west of Weymouth is

Sandsfoot Castle, a fort erected by Henry VIII. for the

protection of the shipping. There are a number of alms-

houses and other charities. Weymouth has steam con

nexion with the Channel Islands, France, and various ports
on the English coast. In 1886 903 vessels of 105,824
tons entered the port, and 905 of 98,964 tons cleared.

The principal exports are Portland stone, bricks and tiles,

and provisions, and the imports are coal, timber, garden
and dairy produce, and wine. Ship and boat building,

rope and sail making, and brewing are carried on. The

population of the municipal borough of Weymouth and
Melcombe Regis (area 763 acres) in 1871 was 13,259,
and in 1881 it was 13,715.

Both Weymouth and Melcombe Regis are very ancient. The

port is supposed to have traded with Tyrian merchants before the

arrival of the Romans. Various Roman remains, including pave
ments and coins, have been found. Weymouth was the scene of

Athelstau s vengeance on his half-brother Prince Edwin. It

received a charter from Ethelred, which is preserved in Winchester
cathedral. In the time of Edward the Confessor Weymouth and
Melcombe were the property of the abbey of Cerne. In 1280 they
formed a royal demesne and part of the dowry of Eleanor of

Castile. Both Weymouth and Melcombe first returned members
to parliament in the reign of Edward II. In 1347 they scut 20

ships and 264 men for the siege of Calais. Queen Margaret of

Anjou landed at Weymouth 17th April 1471, and in 1506 Philip
of Castile and his queen were driven into the port by stress of

weather. In 1571 Weymouth and Melcombe Regis were united in

one borough, under the title of&quot; mayor, aldermen, bailiffs, burgesses,
and commonalty of the borough and town of Weymouth and Mel
combe Regis.&quot;

The town was the scene of repeated conflicts during
the Civil War, having been taken by the Royalists 9th August
1641, and retaken in 1644 by the Parliamentary forces, who stoutly
defended it against an attack of nine days duration in February of

the following year. Originally the united borough sent four mem
bers to parliament (the only other place returning the same number

being the city of London), but in 1832 these were reduced to two,
and in 1885 it ceased to be separately represented. Its importance
as a watering-place dates from the time that George III. selected it

as his favourite resort in the summer season. On 6th December 18S1

Weymouth was constituted a port, the limits to commence at St

Alban s Head, the limit of the port of Poole, and to extend in a

western direction along the coast to the western bank of the river

Char, being the eastern limit of the port of Exeter, and to

include the island of Portland. Among the representatives of

the boroughs in parliament are Sir William Penn, father of the

founder of Pennsylvania, and Sir Christopher Wren.
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WHALE, 1 a name applied rather loosely to various

animals of the order Cetacea, the general characters and

classification of -which have been described in the article

MAMMALIA (vol. xv. p. 391). All the members of the

sub-order Jlystacocdi, or Cetacea with whalebone, are

called
&quot;

whales.&quot; But of the Odontoceti, or Cetacea with

teeth, only certain of the larger ones are so termed, the

smaller species being popularly spoken of as &quot;

bottlenoses,&quot;

&quot;dolphins,&quot;
and &quot;porpoises&quot;; yet so indefinitely has the

word been applied that a true dolphin (Delphinus tursio),

not exceeding 8 feet in length, is described in some works

as the &quot; smaller bottlenosed whale.&quot;

Although by their mode of life so far removed from

close observation that it is impossible to become as fami

liar with them in their natural condition as with many
other animals, whales are in many respects the most

interesting and wonderful of all creatures; and there is

much in their structure and habits which is well worthy
of study, much that is difficult to understand, and much
that leads to great generalizations and throws light upon
far-reaching philosophical speculations. One of the first

lessons which a study of these animals affords is that, in

the endeavour to discover what a creature really is, from
what others it is descended, and to what it is related, the

general outward appearance affords little clue, and we must

go deep below the surface to find out the es

sential characteristics of its nature. There
was once, and may be still in many places, a

common idea that a whale is a fish. To
realize the fallacy of this notion we have only
to consider what a fish really is, what under
all the diversities of form, size, and colour

known among fishes there is common to them

all, and we see that in everything which
characterizes a true fish and separates it from
other classes, as reptiles, birds, and mammals,
the whale resembles the last-named and differs from the fish.

It is as essentially a mammal as a cow or a horse, and simply
resembles a fish externally because it is adapted to inhabit

the same element
;
but it is no more on that account a fish

than is a bat, because adapted to pass a great part of its

existence on the wing in the air, nearly related to a bird.

The whole structure of a whale is a most instructive in

stance of a type of organization which is common to and
characteristic of the class Mammalia, only specially modi
fied or adapted to a peculiar mode of life. We see in

every part the result of two great principles acting and re

acting upon each other, on the one hand, adherence to

type, or rather to fundamental inherited structural condi

tions, and, on the other, adaptation to the peculiar circum
stances under which it lives, and to which in all probability
it has become gradually more and more fitted. The external

fish-like form is perfectly suited for swimming through the

water
;
the tail, however, is not placed vertically as in

fishes, but horizontally, a position which accords better with
the constant necessity for rising to the surface for the pur
pose of breathing. The hairy covering characteristic of all

mammals, which if present might interfere with rapidity
of movement through the water, is reduced to the merest

rudiments, a few short bristles about the chin or upper
lip, Avhich are often only present in very young animals.

The function of keeping the body warm is supplied by a
thick layer of non-conducting material, the &quot;

blubber,&quot; a

peculiarly dense kind of fat placed immediately beneath
the skin. The fore-limbs, though functionally reduced to

mere paddles, with no power of motion except at the

shoulder-joint, have beneath their smooth and continuous

1
Icel., hvalr ; Dan. and Swed., hval

; Anglo-Saxon, hwicl
; Germ.,

wal, walfisch. The meaning apparently is
&quot;roller,&quot; the word being

closely allied to &quot;wheel&quot; (Skeat).

external covering all the bones, joints, and even most of

the muscles, nerves, and arteries, of the human arm and
hand

;
and rudiments even of hind legs are found buried

deep in the interior of the animal, apparently subserving
no useful purpose, but pointing an instructive lesson to

those who are able to read it.

In what follows a more detailed account is given of the
best known of those species of Cetacea to which the name
&quot; whale &quot;

is popularly applied, especially those frequenting
British waters, than could be given under MAMMALIA.

I. Sub-order MYSTACOCETI or Whalebone Whales.
Genus Balsena. The Greenland, or more

whale (Balcena mysticctus] attains,
from 45 to 50 feet. Its external form is shown in fig. 1, from a right
careful drawing by Mr Robert Gray. In this species all the peculi- whale.

arities which distinguish the head and mouth of the whales from
those of other mammals have attained their greatest development.
The head is of enormous size, exceeding one-third of the whole

length of the creature. The cavity of the mouth is actually larger
than that of the bod} , thorax, and abdomen together. The upper
jaw is very narrow, but greatly arched from before backwards, to

increase the height of the cavity and allow for the great length of

the baleen or &quot;whalebone&quot; blades; the enormous rami of the
mandible are widely separated posteriorly, and have a still further
outward sweep before they meet at the symphysis in front, giving
the floor of the mouth the shape of an immense spoon. The baleen
blades attain the number of 380 or more on each side, and those
in the middle of the series have a length of 10 or sometimes 12

,
or more properly Arctic, right Gree

s, when full-grown, a length of land

FIG. 1. Greenland or Arctic right whale (Balxna mysticctus).

feet. They are black in colour, fine and highly elastic in texture,
and fray out at the inner edge and ends into long, delicate, soft,

almost silky, but very tough, hairs. The remarkable development
of the mouth and of the structures in connexion with it, which dis

tinguishes the right whale among all its allies, is entirely in relation

to the nature of its food. It is by this apparatus that it is enabled
to avail itself of the minute but highly nutritious crustaceans and

pteropods which swarm in immense shoals in the seas it frequents.
The large mouth enables it to take in at one time a sufficient

quantity of water filled with these small organisms, and the length
and delicate structure of the baleen provide an efficient strainer
or hair-sieve by which the water can be drained off. If the baleen
were rigid, and only as long as is the aperture between the upper
and lower jaws when the mouth is shut, a space would be left

beneath it when the jaws were separated, through which the water
and the minute particles of food would escape together. But
instead of this the long, slender, brush-like, elastic ends of the
whalebone blades fold back when the mouth is closed, the front
ones passing below the hinder ones in a channel lying between the

tongue and the lower jaw. When the mouth is opened, their

elasticity causes them to straighten out like a bow unbent, so that
at whatever distance the jaws are separated the strainer remains
in perfect action, filling the whole of the interval. The mechanical

perfection of the arrangement is completed by the great develop
ment of the lower lip, which rises stiffly above the jaw-bone and

prevents the long, slender, flexible ends of the baleen from being
carried outwards by the rush of water from the mouth, when its

cavity is being diminished by the closure of the jaws and raising
of the tongue.

If, as appears highly probable, the &quot;bowhead&quot; of the Okhotsk
Sea and Heluing Strait belongs to this species, its range is circum-

polar. Though found in the seas on both sides of Greenland, and

passing freely from one to the other, it is never seen so far south
as Cape Farewell ; but on the Labrador coast, where a cold stream
sets down from the north, its range is somewhat farther. In the

liuhring Sea, according to Scammon, &quot;it is seldom seen south of

the fifty-fifth parallel, which is about the farthest southern extent
of the winter ice, while in the Sea of Okhotsk its southern limit is

about the latitude of 54.&quot; As has been abundantly shown by
Eschricht and Keinhardt in the case of the Greenland seas,

&quot;

every

thing tends to
prove,&quot;

Scammon says, &quot;that the Balsena myslicctus
is truly an ice whale, for among the scattered floes, or about the
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borders of the ice-fields or barriers, is its home and feeding-ground.
It is true that these animals are pursued in the open water during
the summer months, but in no instance have we learned of their

being captured south of where winter ice-fields are occasionally met

with.&quot; The occurrence of this species, therefore, on the British or

any European coast is exceedingly unlikely, as when alive and in

health the southern limit of its range in the North Sea has been

ascertained to be from the east coast of Greenland at 64 N. lat.

along the north of Iceland towards Spitzbergen, and a glance at

a physical chart will show that there are no currents setting south

wards which could bear a disabled animal or a floating carcase to

British shores. To this a priori improbability may be added the

fact that no authentic instance has been recorded of the capture or

stranding of this species upon any European coast, for the cases

of its having been reported as seen in British waters may be ex

plained by the supposition of one of the other species of the genus

being mistaken for it. Still, as two other Arctic

cetaceans, the narwhal and the beluga, have in a

few undoubted instances found their way to British

shores, it would be rash absolutely to deny the possi

bility of the Greenland right whale doing the samr.

Further details of the migrations and habits of this

species are given under &quot;Whale Fisheries&quot; (see

p. 526 below).
Southern The southern right whale (B. australis) resembles

right the last in the absence of dorsal fin and of longi-
wkale. tudinal furrows in the skin of the throat and chest,

but differs in that it possesses a smaller head in proportion to

its body, shorter baleen, a different-shaped contour of the upper
margin of the lower lip, and a greater number of vertebrae. The

of these whales have been taken within the last few years. In the
North Pacific a very similar if not identical species is regularly
hunted by the Japanese, who tow the carcases ashore for the pur
poses of flensing and extracting the whalebone. In the tropical
seas, however, according to Captain Maury s whale charts, right
whales are never or rarely seen ; but the southern temperate ocean,

especially the neighbourhood of the Cape of Good Hope, Kergne-
len s Island, Australia, and New Zealand, is inhabited by &quot;black

whales,&quot; once abundant, but now nearly exterminated through the
wanton destruction of the females as they visit the bays and inlets

round the coast, their constant habit in the breeding time. The

range of these whales southward has not been accurately determined ;

but no species corresponding with the Arctic right whale has as

yet been met with in the Antarctic icy seas.

Genus Megaptera. The whale commonly called &quot;

humpback
&quot;

Hump-
(Mcgaptera loops) by whalers, perhaps on account of the low back

whale.

Fio. 2. Southern right whale (B. australis).

genus inhabits the temperate seas of both northern and southern

hemispheres and is divided into several species according to their

geographical distribution : B. biscayeiisis of the North Atlantic,
B. japonica of the North Pacific, B. australis of the South

Atlantic, and B. antipodarum and B. novas-zelandife of the South
Pacific. But the differential characters by which they have been

separated, external as well as anatomical, are slight and subject
to individual variation

;
and the number of specimens available

for comparison in museums is not yet sufficient to afford the neces

sary data to determine whether these characters can be regarded as

specific or not. The most interesting of these is the right whale,
which was formerly abundant in the North Atlantic, but is now so

scarce as to appear verging on extinction. This was the whale the

pursuit of which gave occupation to a numerous population on the

shores of the Basque provinces of France and Spain in the Middle

Ages. From the 10th to the 16th centuries Bayonne, Biarritz, St
Jean de Luz, and San Sebastian, as well as numerous other towns
on the north coast of Spain, were the centres of an active whale

&quot;fishery,&quot;
which supplied Europe with oil and whalebone. In

later times the whales were pursued as far as the coast of New
foundland. They were, however, already getting scarce when the

voyages undertaken towards the close of the 16th century for the

discovery of the north-eastern route to China and the East Indies

opened out the seas around Spitzbergen ;
then for the first time

the existence of the Greenland whale became known, and henceforth
the energies of the European whale-fishers became concentrated

upon that animal. It is a singular fact that the existence of the
Atlantic right whale was quite overlooked by naturalists till lately,
all accounts referring to it being attributed to the Greenland whale,

supposed once to have had a wider distribution than now, and to

have been driven by the persecution of man to its present circnm-

polar haunts. To the two Danish cetologists Eschricht and Rein-
hardt is due the credit of having proved its existence as a distinct

species, from a careful collation of numerous historical notices of
its structure, distribution, and habits

;
and their restoration of the

animal, founded upon these documents, has been abundantly con
firmed by the capture of various specimens in recent times, showing
that it still lingers in some of the localities where it formerly was
so abundant. The only known instances of its occurrence on the
coasts of Europe in modern times are in the harbour of San Sebas
tian in

January^ 1854, in the Gulf of Taranto, in the Mediterranean,
in February 1877, and on the Spanish coast between Guetaria and
Zarauz (Guipuzcoa) in February 1878. The skeletons of these three
whales are preserved in the museums of Copenhagen, Naples, and
San Sebastian respectively. On the coast of the United States several

FIG. 3. Humpbacked whale (Megaptera, hoops).

hump-like form of the dorsal fin, is very distinctly characterized

from all others of the group, especially by the immense length of

the pectoral fins or flippers, which are indented or scalloped along
their margins, and are, except at their base, of a white colour,

nearly all the rest of the body being black. It differs from the

right whale and resembles the rorqual in having the skin of the

throat and chest marked with deep longitudinal furrows. The
baleen plates are short and broad and of a deep black colour.

Though common in the North Atlantic between Nor
way and Greenland, this whale does not frequently
appear on the coasts of the British Isles. One came
ashore at Newcastle in 1839

; another, a young one,
was taken in the estuary of the Dee in 1863 and its

skeleton is preserved in the Liverpool museum
;
and

a nearly full-grown animal was captured in the mouth
of the Tay in the winter of 1883-84. The usual length of the adult

ranges from 45 to 50 feet. Whales of the genus Megaptera are

found in the South Atlantic and in both the North and the South
Pacific. They resemble those of British seas so closely that it is

doubtful whether the differences which have been observed, and

upon which several species have been founded, may not have been
individual peculiarities ;

but zoologists have not yet had the op
portunity of examining and comparing such a series of specimens
of different ages and sexes from different localities as would be

necessary to determine these points satisfactorily.
Genus Balsenoptera. The rorquals or fin whales have the Rorqual,

plicated skin of the throat like that of Megaptera, the furrows or fin

being more numerous and close-set
;
but the pectoral fin is com- whale,

paratively small and the dorsal fin distinct and falcate. The head
is comparatively small and flat, and pointed in front, the baleen
short and coarse, the body long and slender, and the tail very much
compressed before it expands into the &quot;flukes.&quot; The rorquals are

perhaps the most abundant and widely distributed of all the whales,

being found in some of their modifications in all seas, except the
extreme Arctic, and probably Antarctic, regions. Owing to the
small quantity and inferior quality of their whalebone, the com
paratively limited amount of blubber or subcutaneous fat, and their

great activity and the difficulty of capturing them by the old

methods, these M hales were not until recently an object of pursuit
by whale-fishers

; but, since the introduction of steam-vessels, and

especially of explosive harpoons fired from guns, in the place of

those hurled by the human hand, a regular fishery has been
established on the coast of Finmark (sec p. 528 below). There are

four distinct species of this genus in British seas. (1) Bal&noptcra
sibbaldii, the &quot;blue whale,&quot; the largest of all known animals,
attains a length of 80 or even sometimes 85 feet. Its colour is

dark bluish grey, with small whitish spots on the breast
;
the

baleen is black
;
the flippers are larger proportionally than in other

rorquals, measuring one-seventh of the total length of the body ;

and the dorsal fin is small and placed very far back. This whale
has usually 64 vertebra?, of which 16 bear ribs. Like the others
of the genus, this species seems to pass the winter in the open
seas, and approaches the coast of Norway at the end of April or

beginning of May. At this time its sole food is a small crustacean

(Euphausia inermis}, which swarms in the fjords. Several speci
mens have been taken on the British coasts, two fine skeletons from
the Firth of Forth being preserved in the Edinburgh museums.
(2) Balsznoptera musculus, the common rorqual, has a length of 65
to 70 feet, is of a greyish slate colour above and white underneath,
and the baleen is slate colour, variegated with yellow or brown.
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It has usually 62 vertebra?, of which 15 bear ribs. This is the

commonest of all the large whales on the British coasts ; scarcely

a winter passes without the body of one being somewhere washed

siderably behind the end of the snout. The lower jaw is extremely
narrow, and has on each side from twenty to twenty-five stout
conical teeth, which furnish ivory of good quality, though not in

sufficient bulk for most of the

purposes for which that article is

required. The upper teeth are

quite rudimentary and buried in

the gum. The pectoral lin or

flipper is short, broad, and trun

cated, and the dorsal fin a mere
low protuberance. The general

FIG. 4. Common rorqual (Balxnoptera mvsculits). colour of the surface is black above

ashore, usually after stormy weather, and more frequently on the

south coast, as this species has a more southern range than the last,

and frequently enters the Mediterranean. It feeds largely on fish,

and is frequently seen feasting among shoals of herrings. (3)

Balscnoptera borcalis, often called Rudolphi s whale from its first

describer, is a smaller species, scarcely attaining a length of 50 feet.

It is bluish black above, with oblong light-coloured spots, whilst

the under parts are more or less white
;
the whole of the tail and

both sides of the flippers are black
; the baleen is black, and the

bristly ends fine, curling, and white
;
the flippers are very small,

measuring one-eleventh of the total length of the body. There
are 56 vertebrae, with 1-1 pairs of ribs. This species, according to

Collett, feeds chiefly on minute crustaceans, mainly (Jalanus finmar-
chicus and Euphaicsia incrmis, and not on fish. Until lately it was
considered the rarest of the whales of European seas, and was

only known to science from a few individuals stranded on the

coasts of northern Europe at long intervals, the skeletons of which
have been preserved in museums. The most southern point at

which it has been met with hitherto is Biarritz in France. Since

the establishment of the whaling station near the North Cape it

has been shown to be a regular summer visitor, and in 1885 771
individuals were captured on the coast of Finmark. (4) Balsenoptera
rostrata, the lesser fin whale or rorqual, is the smallest species found
in the northern seas, rarely exceeding 30 feet in length. Its colour

is greyish black above, whilst the under side is white, including
the whole of the lower side of the tail

;
the inner side of the

flippers is white
;
and there is a broad white band across the

outer side, which is a very characteristic mark of the species ;
the

baleen is yellowish white. The dorsal fin in this and the last

species is comparatively high, and placed far forwards on the

body. This whale has usually 48 vertebra, of which 11 bear ribs.

It is common in summer in the fjords of Norway, and is often

seen around the British Isles. It has been taken, though rarely,
in the Mediterranean, and it ranges as far north as Davis Strait.

Rorquals are met with in almost all seas throughout the world,
but further and more accurate observations are required before

their specific characters and geographical distribution can be made
out. Nearly all the individuals hitherto examined with any care,
whether from the North Pacific, the Australian seas, or the Indian

Ocean, come very near in structure to one or the other of the

Atlantic forms described above, so much so that some zoologists
have been induced to believe that there are but four species, each
of which has a wide, almost cosmopolitan range, while others have
described and named almost every individual specimen captured
as belonging to a different species.
Two totally distinct forms of whalebone whales, Rachianectes

(jlaucus, the grey whale of the North Pacific (California and Japan),
and Ncolal&na maryinata of New Zealand, have never been found
in the British seas (see vol. xv. p. 395).

II. ODONTOCETI or Toothed Whales.

Only one member of this group, the sperm whale or cachalot

(Physder macroccphalus), rivals the large whalebone whales in size,

its length and bulk being about equal to, or somewhat exceeding,

Fio. 5. Sperm whale (Phyaeter macrocephalus).

the Arctic right whale, from which, however, it is very different in

outward appearance and in structure. The head is about one-third

of the length of the body, very massive, high and truncated in

front, owing its huge size and remarkable form mainly to the great
accumulation of a peculiarly modified form of fatty tissue, filling
the large hollow on the upper surface of the skull. The oil con
tained in cells in this great cavity, when refined, yields sper
maceti, and the thick covering of blubber, which everywhere
envelopes the body, produces the valuable sperm-oil of commerce.
The single blowhole is a longitudinal slit, placed at the upper and
anterior extremity of the head to the left side of the middle line.

The opening of the mouth is on the under side of the head, con-

and grey below, the colours gradually shading into each other.

The only known species of sperm whale is one of the most widely
distributed of animals, being met with, usually in herds or

&quot;schools,&quot; in almost all tropical and subtropical seas, but not oc

curring, except accidentally, in the Poiar regions. Not unfre-

quently specimens appear on the coasts of Great Britain, but only
as solitary stragglers, or as dead carcases, floated northwards by
the Gulf Stream. It is remarkable that every case of which we
have an accurate record has been an old male. The food of the

sperm whale consists mainly of various species of cephalopoda
(squid and cuttlefish), but they also eat fish of considerable size.

The substance called
&quot;ambergris,&quot; formerly used in medicine and

now in perfumery, is a concretion formed in the intestine of this

whale, and is found floating on the surface of the seas it inhabits.

Its genuineness is proved by the presence of the horny beaks of

the cephalopods on which the whale feeds.

The remaining Odontoccti are all animals of much smaller size Bottle-

tlian the sperm whale, but to several of them the name of nose

&quot;whale&quot; is commonly applied. The hyperoodon, sometimes whale,
called &quot;bottlenose,&quot; a name also vaguely given to several species
of dolphin, is a regular inhabitant of the North Atlantic, passing
the summer in the Spitzbergen seas and going farther south in

winter. It is allied to the sperm whale, and resembles it in

possessing a large store of oil in the upper part of the head, which

yields spermaceti when refined
;
on this account, and also for the

sake of the blubber, which supplies an oil almost indistinguishable
from sperm oil, this whale has been the object of a regular chase
in recent years. It is stated in the article MAMMALIA (vol. xv. p.

396) that there are two species of this genus, Hyperoodon rostratus,
the common hyperoodon, and H. latifrons, attaining when adult,

respectively, the length of 24 and 30 feet
;
but recent investiga

tions have shown that the latter is the male and the former the

female of the same species. They feed exclusively on cephalopods,
and are practically toothless ; the only teeth which exist in the

adult, namely, a small pair at the front of the lower jaw, are

concealed beneath the gum during life. Smaller allied species, be

longing to the genera Ziphius and Mesoplodon, occasionally find

their way into British seas, but their proper habitat appears to be

the South Seas.

It frequently happens that large herds or &quot;schools&quot; of whales Ca ing or

are captured in bays or inlets on the rocky coasts of Scotland, pilot
or the Orkney or Shetland Islands. These are the so-called ca ing whale,

or pilot whale (GloMccphalus rnelas), the grindhval of the Faroe
Islanders and Norwegians. They attain the length of 20 feet,

and are of a nearly uniform black colour, except a line down the
middle of the under surface, which is grey. They are characterized

by the round or globose form of the fore-part of the head, occa

sioned by the great development of a cushion of fat placed over

the rostrum of the skull in front of the blowhole, and by the great

length and narrowness of the pectoral fin. Their destruction in

large numbers, amounting sometimes to hundreds at a time, arises

from their eminently sociable character and their habit, when
attacked, of rushing together and blindly following the leaders of

the herd. When they are seen in the neighbourhood of land, the

fishermen endeavour to get to seaward of them in their boats, and
with shouting and firing of guns to drive them into a

bay or fjord, pursuing them until they run themselves
on shore in their alarm.

The beluga (Dclphtnaptcrus leucas) is often called the Beluga
&quot;white Avhale,&quot; though scarcely exceeding the length of or white

12 feet. Its colour is almost pure white, and it has no whale,

dorsal fin, but a low ridge in its place. It is an in

habitant of the Arctic seas, extending on the American
coast as far south as the river St Lawrence, which it ascends for

a considerable distance. Several instances of its occurrence on the
coast of Scotland are recorded, and it has been kept for some time
in captivity in America, and even in London. Its external char
acters are represented in vol. xv. p. 399, fig. 50.

The other cetaceans of this group are generally distinguished as

narwhals, grampuses, killers, bottlenoses, dolphins, and porpoises,
and are not usually called whales.

We have no certain knowledge of the existence of whalebone Fossil

whales before the latter part of the Eocene period. The earliest species.
known forms were allied to the existing Balxnoptcrx. Right
whales (Balasnft), as might be expected in the case of such a highly
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specialized form, have not been found older than the Pliocene ;
and

it is interesting to note that, instead of the individuals diminish

ing in bulk as we approach the times we live in, as with many
other groups of animals, the contrary has been the case, no known

extinct species of whale equalling in size those that are now to be

met with in the ocean. The size of whales, as of all other things

whose most striking attribute is magnitude, has been greatly ex

aggerated ; but, when reduced to the limits of sober fact, the Green

land right whale of 50 feet long, the sperm whale of 60, and the

great northern rorqual (Bal&noptcra sibbaldii] of 80 exceed all

other organic structures known, past or present. Instead of living

iu an age of degeneracy of physical growth, we are in an age of

giants, but, it may be, at the end of that age. Through countless

ages of time whales have been gradually shaped into their present
wonderful form and gigantic size ; but the very perfection of their

structure and their magnitude combined, the rich supply of oil

protecting their internal parts from cold, the beautiful apparatus
of whalebone by which their nutrition is provided for, have been

fatal gifts, which, under the sudden revolution produced on the

surface of the globe by the development of the wants and arts

of civilized man, cannot but lead to their extinction in the not

far future, (W. H. F.)

WHALE FISHERIES.

Commercially these may be conveniently classified under three

heads, the British, the American, and the Norwegian. The im

plements used, and the mpde of capture of the different kinds of

whales, being for the most part the same in all cases, the detailed

account given below may be held to be of general application,
unless the contrary is expressly stated.

Whaler. The whaler is a vessel of from 400 to 500 tons gross register,

rigged either as a ship or a barque, and provided with auxiliary

engines of some 75 horse-power. Built after the strongest fashion,

she is protected along the water-line by an additional planking of

iron bark, an Australian wood of great hardness
;
the bows are

strengthened inside by beams and knees and outside by plates of

iron. Underneath the hold-beams about 50 iron tanks are fitted,

each capable of containing 200 to 250 tons of oil
;
above the hold-

beams a deck is laid, engine and boiler space being reserved in

the stern. A vessel of this description carries 8 whale-boats,
and is manned by 50 to 60 hands all told. Her working expenses
at sea, exclusive of insurance and interest on capital, are about 500

per month, and her cost as she leaves the builder s hands, sup
plied with all appurtenances, but exclusive of sea stores, is about

Whale- 17,500. The ichale-boat is 27 feet in length and 6 feet in breadth,
boat. with a depth amidships of 2 feet 6 inches. The bow is covered in

for the distance of a few feet, forming a sort of platform, through
which there project two wooden posts, that farthest forward being
called the &quot;gun-bollard head,&quot; on which the harpoon gun is

mounted, while round the other, farther aft, the whale-line is run.

At the stem, between the &quot;head boards,&quot; a pulley is sunk, over
which the whale-line glides. On the port bow, beside the gun-
bollard head, a small tub is fitted, into which is coiled that part
of the whale-line known as the &quot;

foregoer.
&quot; The after-part of the

boat, as well as a part amidships, is fitted up for the reception of the
whale-line. The whale-boat is manned by five oarsmen and a

boat-steerer. The bow oar acts as harpooner and has charge of the

boat; the stroke oar is &quot;line-manager&quot; and watches the whale-

Harpoon line while it is running. The harpoon gun, now almost univer-

gun. sally used, measures 4 feet 6 inches in length and weighs 75 R&amp;gt;

;
the

barrel is 3 feet long with IJj inches bore and is mounted in a
wooden stock, tapering behind into a pistol handle. The weapon
is fired by means of percussion caps, doghead, and trigger-line, the

nipples being protected from sea spray by a movable brass cover.

Mounted in a swivel on the gun-bollard head, the harpoon gun
from its elevated position commands both bows as well as right
ahead

;
and with a charge of 11 drachms of powder it projects the

liar- harpoon with force and precision to a distance of 25 yards. Har-

poons. poons are of two kinds, known respectively as gun and hand

harpoons ;
the former are used as weapons of attack, the latter

to assist in securing a whale that is already harpooned. The gun
harpoon measures 4 feet in length and weighs 12 lb. The &quot;

shank,&quot;

or that part which enters the gun, is perforated throughout its

length by an elongated slit, so as to allow the &quot; shackle
&quot;

connecting
the harpoon with the line to remain outside the mouth of the gun
when the shank is inserted in the barrel. AVhen the gun is fired,

the shackle travels along the slit until it is brought up by the

butt, where the two rods of which the shank is composed unite,
and after that the line is drawn out by the harpoon. The head
of the harpoon is triangular and flattened, the two sides being con
tinued backwards to form the barbs, which may be movable or

fixed. When movable, they are attached to the head by steel pins,
and previous to being fired fold backwards and lie parallel to the
shank

; the weapon having pierced a whale, and the strain on the
whale-line causing it to retract, the barbs spread out and assume a
transverse position, so as greatly to impede the withdrawal of the
instrument. The hand lia/yoon is a light and efficient weapon,

which was introduced by the Americans, by whom it is known as

a &quot;toggle iron.&quot; It consists of a head and shank of iron, and is

mounted on a wooden stock, by which it is darted. The head, a
flattened piece of steel, somewhat triangular in form, is connected
with the extremity of the shank by a steel pin, on which it pivots
and moves freely. Previous to use the head folds back along the

shank, in which position it is retained by a wooden pin. After

the weapon has been darted into a whale, the strain on the line

breaks the wooden pin, and the head assumes a position at right

angles to the shank, somewhat in the form of the letter T, and
becomes transfixed in the fibrous tissue under the blubber. The
shank is a rod of ^-inch iron, 2 feet 6 inches long, expanding at

its upper extremity to form a socket to receive the wooden stock.

The hand harpoon measures 8 feet in length, and, exclusive of

the line, weighs 10 lb. Expert harpooners can dart the weapon
about 5 yards with considerable force and accuracy. Whale-line Whale-
is three-stranded rope, 2| inches in circumference, composed of the line,

finest hemp, 32 yarns per strand
;
600 fathoms are coiled into each

whale-boat. The line is joined to the harpoon by the
&quot;foregoer,&quot;

a piece of rope somewhat lighter and more pliable than whale-line.

The foregoer being the only part of the line drawn out by the

harpoon while in flight, its length, usually from 10 to 12 fathoms,

regulates the distance the harpoon may be fired. The whale-lance Whalo-
consists of a simple rod of o-inch iron, 6 feet long, one end flattened lance,

to form a small lance-shaped point with cutting edges, the other

expanding to form a socket to receive a short wooden handle. Gun
lances, bomb lances, and exploding harpoons of various forms and
devices have from time to time been introduced

; but, mainly from
the fact that in recent years the difficulty in securing a cargo lies

not so much in effecting the capture of the animal as in discover

ing its whereabouts, and in approaching sufficiently near to permit
the use of the harpoon, they have never come into general use.

Whether the ship is cruising amongst loose ice under canvas Whale-
or lying &quot;made fast&quot; to a floe, a careful look-out is kept on board hunting
from the crow s nest (a barrel lashed to the main-top-gallant mast

head) as well as from the deck. Immediately on a whale being seen,
boats are manned and sent in pursuit. If the animal is feeding,
which it generally does when near the surface by swimming back
wards and forwards horizontally round an ellipse, great caution is

necessary to prevent its becoming aware of the approach of the

boats. On the other hand, if the whale is
&quot;spanning,&quot; i.e., swim

ming in a decided direction and appearing at the surface at in

tervals more or less regular, less caution is observed. In either

case as well as under less usual circumstances the whale-boat,

endeavouring to keep out of the angle of vision of the animal,

approaches it from behind, swiftly but quietly ;
the harpooner

rises to his gun and points it at the animal s back, withholding
his fire, however, until within as short a distance as possible.
On being harpooned the Greenland right whale usually dives per

pendicularly, remaining under water about forty minutes and

drawing out some 600 to 700 fathoms of line before it returns to

the surface. Whales descend with such velocity that they have
been known to break their upper jaw by coming into violent con
tact with the bottom even in 400 fathoms of water. Before the

animal has returned to the surface other boats have arrived upon
the scene, and, on the reappearance of the whale, give chase and
attach more harpoons. Again the whale dives, but soon returns to

the surface, still more exhausted. Whenever its motions become

sufficiently slow to permit the approach of the boats, the lance is

used, a few thrusts in the region of the heart or lungs being speedily
fatal. Quantities of blood are thrown up by the spiracles ; tlio

animal lashes the water with its fins, and, after rushing violently

through the water in its dying agony, rolls over on its side and
lies stiff and rigid at the surface. Under favourable circumstances
the capture of a full-grown whale from the time of first harpooning
until its death occupies from one to one and a half hours. The
operation of flensing is next performed. The body of the whale is

lashed lengthwise alongside the ship with its under surface above

water; the &quot;cant-purchase,&quot;
a powerful tackle, is then attached

to the commencement of a transverse slip of blubber cut at the

neck, known as the
&quot;cant-piece.&quot; By means of the cant-purchase

the body is caused to rotate, whilst the fat is removed from the
different parts as they appear above water in large &quot;slips&quot;

or
&quot; blanket

-pieces,&quot;
each a ton or more in weight. After being

received on deck, the blubber is cut into pieces about a foot square
and stowed into the &quot;

tween-decks.
&quot;

The whalebone is removed
from each side of the upper jaw as it appears above water en bloc.

The process of
&quot;cutting-in&quot; occupies the ship s company about

three hours. The only subsequent operations are the cutting up
of the blubber into small pieces and its stowage in the oil tanks.

The removal of the gum from the whalebone, the separation of the

plates, and their stowage in the tAveen decks are operations per
formed subsequently.

British Fisheries.

Greenland Eight Whale. The Greenland right whale (Balxna Green-

mysticetus) is found amongst, or in the near vicinity of, the Polar land fish-

ice. Its habitat, however, is materially reduced in extent by the ing.



shallowness of many parts of the Arctic Ocean e.g. ,
of the Barents

and Kara Seas and the sea to the north of Siberia localities where

the species is quite unknown. The fishing is prosecuted off Green
land and in Davis Strait by the British, and at Behring Strait by
the Americans.

Sailing either directly from the home ports in April or proceeding
thither after prosecuting the sealing, the British whale ships arrive

at the north Greenland whaling-grounds off the west coast of Spitz-

bergen early in May. If it is a &quot;close&quot; season, i.e., if the ice of

the Barents Sea comes west round the south end of Spitzbergen,
and effects a junction with the Greenland ice, so as to form a south

east pack, the ships have sometimes to force their way through
several hundred miles of ice before reaching the grounds. On
the other hand, if it is an &quot;

open
&quot;

season, as more usually occurs,

the barrier ice in lat. 80 may be reached without hindrance. In

cruising for whales certain indications are sought which the whale

men know by experience to be favourable to the appearance of the

animal. The first of these is &quot;whaling ice,&quot;
or moderately loose

ico with close pack or floes in the neighbourhood. The second is

abundance of food. The presence of this condition may be as

certained by a surface net, or it may be inferred from the colour of

the water, which varies from the barrenness of clear cold cerulean

to the richness of opaque and warm olive green. The crustacean

Calanus finmarchicus, the pteropod Clione limacina, and the gas-

teropod Limacina helicina are amongst the most abundant forms,
the first-mentioned contributing perhaps nine-tenths of the whale s

food. Yet very little is known positively as to the food of the

Greenland right whale. According to whalemen (and the idea has

hitherto been generally accepted by naturalists), the animal lives

upon various invertebrate forms, such as Actiniae, Schias, Cliones,

Medusae, Cancri, and Helices. Scoresby states that some of these

genera are always to be seen wherever whales are found stationary
and feeding. Dr John Murray, however, is of opinion that whales
also resort for food to the larger forms of pelagic fauna which exist

in the immediate vicinity of the bottom of the ocean, and the

presence of which was ascertained during the course of the &quot;Chal

lenger&quot; investigations. The third condition is abundance of the

higher forms of life, such as birds, especially guillemots (Uria grylla)
and looms (Alca arm), also narwhals (Monodon monoccros), seals,

bears, c. The whales make their appearance amongst the ice

near the sea edge about 15th May, but only remain in the locality
until the opening of the barrier ice permits them to resume their

northward journey, for usually about the middle of June they
suddenly disappear from these grounds, and are last seen going
north-west. The north Greenland whale-fishing is then over for

the season. If unsuccessful in obtaining a cargo at the northern

grounds, the whale ships next proceed southwards as far as lafc. 75;
then, if the sea is sufficiently open, they penetrate westwards until

the coast of Greenland is visible. There they cruise amongst the ice

until August, when the darkness of the nights puts an end to the

fishing.
Davis If the south-west fishing is first prosecuted, the vessels arrive

Strait at the ice edge near Resolution Island in April. Here, although
fishing, numbers of large whales are usually seen, yet, owing to the boister

ous weather and the compact nature of the ice, the fishing is seldom

very successful, so that the majority of the vessels, after pro

secuting the &quot;saddle&quot; sealing at Newfoundland or Greenland, pro
ceed direct to Disco, where they usually arrive early in May. The
whales make their appearance at South -East Bay about 15th May,
and here, where once a great fishing was carried on, a few whales

may be killed. The dangerous passage of Melville Bay is next

performed and the whale ships, entering the north water in June,

push on towards the sounds. If there is a &quot;

land-floe across,&quot; i.e.,

if the land-ice of the west side is continuous across the entrance

of Ponds Bay and Lancaster Sound, whales will be seen in consi

derable numbers and good cargoes may be obtained
;
but imme

diately the land-floe breaks up the whales depart to the westward.

When there is no land -floe across, the whales proceed at once

into the secluded waters of Eclipse Sound and Prince Regent
Inlet, where they resort during the summer months. At this

season of the year most of the vessels cruise in the sounds, while

a few search the middle ice, until the darkness of the August nights

compels them to seek an anchorage in some of the harbours of the

west side, where they await the return of the whales south. This

migration takes place on the formation of young ice in the sounds,

usually in the latter part of September. Only the larger in

dividuals, however, and the great majority of these males, come
close down along the land of the west side. These the ships send
their boats out to intercept, and this forms the inshore fishing or
&quot;

rock-nosing &quot;,
which is continued until the formation of young ice

drives the vessels out of their harbours, usually early in October.
Hud- A few vessels, American as well as British, occasionally enter
son s Bay Hudson s Bay and prosecute the fishing in the neighbourhood of

fishing. Southampton Island, and even enter Fox Channel. There are

whaling-stations in Cumberland Inlet, and a few vessels usually
remain all winter, ready to take advantage of the opening of the

ice in the following spring. Here the young as well as the old
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whales make their appearance in May ; the former have migrated
south during the previous autumn amongst the archipelago of
islands forming the west side into Fox Channel, thence by Hudson s

Strait to the pack-ice off Resolution Island, where, together with
the old whales, they probably winter. Early in May the whale
men drag their boats over the ice to the open water at the floe

edge, and the whales are seen amongst the pack-ice in the offing,
the younger whales being nearest the land-floe. Encampments are
formed along the floe edge, and the fishing is continued until the
whales migrate north in June.
The average full-grown Greenland right whale yields about 15 Produce

tons of oil and 15 cwts. of whalebone, although individuals are of Green-

occasionally killed which yield nearly 30 tons of oil and 30 cwts. of land
whalebone. The whalebone consists of about 590 slips, the longest whale-

measuring 10 feet 6 inches and weighing 5 tb in an average animal, fishing.
12 feet 6 inches and 9 K in a very large one. The following
table shows the returns of these fisheries from 1860 to 1886 in

clusive, in so far as British vessels were concerned. It will be
seen that a constant decrease has taken place both in the number
of whales killed and in the total value of the produce. The price
to which oil has fallen little more than pays the expense and
trouble attending its being taken on board and its subsequent pre
paration for the market, and there can be little doubt that, but
for the high price which whalebone commands, the fishing would
Ion&quot; ere this have been abandoned as unremunerative.
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to decline, and finally, owing to the war, came to a close before the

end of the century. At the same time the Germans prosecuted
the fishing to a very considerable extent : 79 vessels from Hamburg
and Bremen were employed in 1721, and during the fifty years

1670-1719 an average of 45 vessels sailed yearly from Hamburg
alone. German vessels continued to engage in the fishing until

1S73. The Spaniards, although they took part in the pursuit at

an early date, and appear at first to have supplied the skilled por
tion of the crews of the English and Dutch vessels, never seem to

have engaged largely in the northern fishery ;
20 of their vessels

were employed in it in 1721, but before the end of the century

they had entirely abandoned the occupation. The Danes, although
likewise early appearing on the Spitzbergen fishing-grounds, never

pursued the industry on a large scale until after the commencement
of the Davis Strait fishing in 1721, in which year they had 90 sail

engaged ;
in 1803 the number had fallen to 35. As for the English

fishing, although sundry attempts had been made to revive it,

notably in 1673 and in 1725 (the latter year by the South Sea

Company), it was not until a bounty of 20s. per ton on the burden

of the ships employed, granted in 1733, had been increased to 40s.

in 1749 that the industry began to revive
;
in the same year vessels

sailed from Scotland for the first time. Notwithstanding the re

duction of the bounty to 30s. the number of ships sailing from

British ports in 1787 amounted to 255. In 1814 the value of the

gross freights of the Greenland and Davis Strait fleets amounted
to 700,000, and in the same year the &quot; Resolution

&quot;

of Peterhead,

Captain Souter, returned from Greenland with 44 whales, produc
ing 299 tons of oil, the largest cargo ever brought into Great

Britain. In 1824 the bounty was finally withdrawn. Since that

time, owing to the scarcity of whales, and still more to their in

creasing shyness, caused in a great measure by the injudicious use

of steam, the returns of the fishery have been gradually decreasing
and the vessels employed have become fewer.

Sperm Whale. Since 1853 British vessels have ceased to prose
cute this fishing. Begun in 1775, the British sperm whale fishing
soon increased and by 1791 had assumed considerable importance,
when the vessels engaged numbered 75, all hailing from London.
It was British sperm whalemen who opened up the whaling-grounds
of the Pacific and Indian Oceans.

American Fisheries.

The American whale fisheries embrace the Behring s Strait or

Arctic fishery and the sperm whale or southern fishery.
Greenland Right Whale. As already mentioned above, the object

of this fishery is the capture of Bal&na mysticetus. In this case,

however, the whales are mostly sought, not among the ice, but in

open water, the vessels used being less adapted to ice navigation
than those of the British, and nearly all are propelled by sail power
alone. The hand harpoon is preferred and bomb lances are used
to kill the whales. The vessels sail mostly from San Francisco in

.March, and arrive at the ice edge off Cape Navarin, where the

fishing is first prosecuted, in May. The whales disappear during
.-summer, but return in the autumn, when the &quot;fall&quot; fishing is

carried on in the neighbourhood of Point Barrow
;
between seasons

the vessels go south and prosecute the sperm whaling. The
Behring Strait fishery was commenced in 1848, and in the three

following years 250 ships obtained cargoes. In 1871 34 vessels were
abandoned in the ice off Cape Belcher, the crews making good
their escape to other vessels

; again in 1876 12 vessels experienced
a similar fate.

Xperm Whale. The capture of the sperm whale (Physetcr macro-
ccphaliis) is prosecuted throughout the tropical seas of the globe.
The distribution of the animal being, however, restricted to deep
water, the fishing is usually carried on at a distance from land.
The vessels used are generally barques of about 300 tons, carrying
five boats and manned by a crew of thirty hands all told. The
vessels have no particular time for sailing or arriving in port ; the
duration of a voyage is generally three years. The sperm whale is

killed in the same manner as the Greenland right whale
; the use

of the hand harpoon is, however, preferred ; and the whale-boats,
which are not required to withstand contact with ice, are less

strongly built, and much lighter and swifter than those used in the
northern fisheries. The ordinary sperm whale yields about 60
barrels of oil (

= 10 tons), although large males are occasionally
killed which yield a greater quantity. The oil is boiled at sea

;

hence its freedom from smell and the consequent high price which
it commands as compared with that of the bottlenose whale.

Sperm whale fishing seems to have commenced early in the 18th
century, the whaling community of Nantucket embarking in the
industry about 1712

; and in 1774, before the commencement of the
War of Independence, a fleet of 360 vessels was engaged in it.

This fishery perhaps reached its climax in 1846, when it occupied
a total of 735 vessels, having an aggregate capacity of 233,199
tons. During the period 1877 to 1886 inclusive the average annual
number of vessels employed was 159, their average annual aggregate
burden being 35,713 tons. The average annual imports into the
United States of whaling produce were as follows: of sperm oil

31,824 barrels (
= 5304 tons), of whale oil 29,180 barrels (

= 4863

tons), of whalebone 325,559 lb
(
= 145 tons). New Bedford and

San Francisco are the principal whaling-ports.

Norwegian Fisheries.

The Norwegian fisheries include that of the fin whale and that
of the bottle-nose whale.

Fin Whale. Associated with this fishery is the name of Svend Fin

Foyn, the seaman who first invented apparatus to attack success- whale

fully the large and active fin whales which abound in northern seas, fishery
and at certain seasons frequent the fjords of the north coast of Nor
way. The principal feature of the whaling gear is the use of an

exploding harpoon, which virtually kills the animal immediately
it is struck. Owing to its weight, a gun of large size is required
to throw the harpoon, and in turn a craft of considerable burden is

required to carry the gun. The harpoon bears a shell containing
j lb powder and weighs 123 lb

;
the gun, 4| inches thick at the

muzzle, with 3 inches bore, requires a charge of 1 lt&amp;gt; powder, and

weighs about 15 cwts.
;
the vessel answering the purpose of a whale-

boat is a steamer of about 80 tons burden and 30 horse-power. It

is used not only for carrying the gun and pursuing the whales but
also for towing the bodies of the animals when dead to the &quot;factory&quot;

on shore, where the operation of flensing is performed. The whales
hunted (in the order of their size and relative value) are (1) the
blue whale (Bal&noptcra sibbaldii), (2) the humpback (Megaptcra
longimana], (3) the common rorqual (Balsenoptcra musculus), (4)

Rudolphi s rorqual (B. borcalis), and (5) the lesser rorqual (B.

rostrata}. All are killed for their oil, which is much inferior in

quality to that of the Greenland right whale, for their whalebone,
which is short and brittle, and for their bones and flesh, which
are converted into manure. The whalers hail from the south of

Norway (Sandefjord, Tonsberg, &c. ), and have their whaling sta

tions or &quot;

factories
&quot;

on the fjords along the coast of Finmark. The

fishing is prosecuted only in summer. In 1884 450 fin whales were

killed, in 1885 1398, and in 1886 954.

Bottlenose Whale. The bottlenose whale (Hypcroodon rostratus) Bottle-

abounds during summer in the northern seas adjacent to the ice nose

edge, from the Labrador coast on the west to Nova Zembla on the whale

east, but more particularly in the neighbourhood of Jan Mayen and fishery.

Iceland, where the fishing is usually prosecuted during May, June,
and July. Previous to May the weather is generally too stormy,
and about the middle of July the whales, although hitherto numer
ous, suddenly disappear. The average-sized bottlenose whale yields
22 cwts. of oil, 5 per cent, of which is spermaceti ;

the oil is superior
even to sjterm as a lubricant. Although the whale -ships had fre

quented the northern seas for centuries, and sailed over the haunts
of these animals season after season, it was not until recent years that

they were discovered to exist there in immense numbers. The

fishing may be said to date from the capture of 203 of these animals

by the
&quot;Eclipse,&quot; Captain David Gray, of Peterhead in 1882. In

the following year a number of British vessels took up the fishing,
and at the same time the Norwegians embarked in it to such an
extent that the market was soon glutted with oil, and the price fell

from 55 per ton to 18, which no longer renders the industry
remunerative to British vessels. A fleet of about thirty small sail

ing vessels annually leaves the Norwegian ports to prosecute this

fishing. In 1885 they killed over 1300 whales and in 1886 about
1700.

Literature. On British whale fisheries, see Scoresby, Arctic Regions, Voyage to

the Greenland Sea in 1822; M Culloeh, Diet, of Commerce; Markham, Whaling
Cruise ; Southwell, &quot;Notes on the Seal and Whale Fisheries,&quot; in Zoologist, 1884,
&c. ; F. D. Bennett, Whaling Voyage round the Globe, 1833-36 ; and Beale, The
Sperm Whale and Us Captors, 1839. On American whale fisheries the following
works may be consulted : Starbuck, Hist, of Amer. Whale Fishery from its

Earliest Inception to 187G ; Report of U. S. Comm. of Fisheries, 1875, vol. iv. ;

Whalemen s Shipping List and Merchants Transcript (New Bedford) ; and Scam-
mon, Mammalia of North-Western America, 1874. On the Norwegian whale
fisheries there are various papers in the Zoologist, by A. H. Cocks, 1884 and
succeeding years. (R. GR.)

WHALEBONE is the inaccurate name under which the

baleen plates of the right whale are popularly known ;
and

the trade-name of whale-fin, Avhich the substance receives

in commerce, is equally misleading. Three kinds of whale
bone are recognized by traders the Greenland, yielded by
the Greenland whale, Bal&na mysticetus ;

the South Sea,
the produce of the Antarctic black whale, E. australis;
and the Pacific or American, which is obtained from B.

japonica. Of these the Greenland whalebone is the most
valuable. It formed the only staple known in earlier

times, when the northern whale fishery was a great and

productive industry. This whalebone usually comes into

the market trimmed and clean, with the hairy fringe which

edges the plates removed. To prepare whalebone for its

economic applications, the blades or plates are boiled for

about twelve hours, till the substance is quite soft, in
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which state it is cut either into narrow strips or into small

bristle-like filaments, according to the use to which it is to

be devoted.
Whalebone possesses a unique combination of properties which

render it peculiarly and almost exclusively suitable for several pur
poses. It is light, flexible, tough, and fibrous, and its fibres run

parallel to each other without intertwisting. It has been found

practicable to employ flexible steel for several purposes to which
whalebone was formerly applied, especially in the umbrella and
corset industries, in which steel is now almost exclusively used.

Whalebone is, however, still in large demand among dressmakers
and milliners

;
but it is principally used in the brush trade. In

cases where bristles are too soft and weak, and where the available

vegetable fibres possess insufficient elasticity and durability, whale
bone offers the great advantage of being procurable in strips or

filaments, long or short, thick or thin, according to requirement.
Hence it is principally used for making brushes for mechanical

purposes, such as machines for road-sweeping, chimney-sweeping,
boiler-flue cleaning, the cleaning of ships bottoms, and for stable

use, &c. The use of whalebone in brush-making was originally
patented by Samuel Crackles in 1808, and various special machines
have been adapted for cutting the material into filaments. When
whalebone came into the English market in the 17th century it

cost at first about 700 per ton. In the 18th century its price
ranged from 350 to 500 per ton, but early in the 19th century
it fell as low as 25. Later it varied from 200 to 250

;
but with

the decrease in whaling the article has become very scarce, and

upwards of 1500 per ton is now paid for Greenland whalebone.

WHALE OILS. The whale or train (Germ., Thran)
oil of commerce may be obtained from the blubber of any
species of whale or dolphin (see WHALE FISHERIES, above).
The only whale oil that is otherwise commercially distin

guished is sperm or spermaceti oil, yielded by the sperm
whales. Whale oil varies in colour from a bright honey
yellow to a dark brown, according to the condition of the

blubber from which it has been extracted. At best it has
a rank fishy odour, and the darker the colour the more dis

agreeable the smell. Train oil consists of a glyceride of

physetoleic acid (also found in earth-nut oil), together with

stearin, palmitin, &c. With lowering of the temperature
stearin, accompanied with a small proportion of spermaceti,

separates from the oil, and a little under the freezing-point

nearly the whole of these constituents may be crystallized
out. When separated and pressed, this deposit is known as

whale tallow, and the oil from which it is removed is distin

guished as pressed whale oil
; this, owing to its limpidity, is

sometimes passed as sperm oil. Whale oil is principally
used in oiling wools for combing, in batching flax and other

vegetable fibres, in currying and chamois leather-making,
and as a lubricant for machinery. Sperm oil is obtained
from the enormous cavity in the head of the sperm whale,
and from several smaller receptacles throughout the body
of the animal. During the life of the whale the contents

of these cavities are in a fluid condition, but no sooner is

the &quot; head matter &quot; removed than the solid wax spermaceti

separates in white crystalline flakes, leaving the oil a clear

yellow fluid having a fishy odour. The oil, which has an
acid reaction, is purified by treatment with a solution of

potash, which precipitates impurities held by the acid of

the oil. Refined sperm oil is a most valuable lubricant

for small and delicate machinery.
WHARTON, MARQUIS OF. Two noblemen with this

title, father and son, hold a certain place in English literary

history as subjects of satiric portraiture.
THOMAS WHARTON (1640-1715), a prominent Whig

politician at the Revolution, is reputed by Dr Percy to

have been the author of the famous political ballad Lilli-

lmrle.ro, which
&quot;sang

James II. out of three kingdoms.&quot;
Wharton was lord-lieutenant of Ireland in Anne s reign,
and incurred the wrath of Swift, who attacked him as

Vcrres in the Examiner (No. 14), and drew a separate
&quot;

character
&quot;

of him, which is one of Swift s masterpieces.
He was a man of great wit and versatile cleverness, and

cynically ostentatious in his immorality, having the repu
tation of being the greatest rake and the truest Whig of

his time. Addison dedicated to him the fifth volume of

the Spectator, giving him a very different &quot;character&quot;

from Swift s.

PHILIP WHARTON (1699-1731), the son of Thomas, suc
ceeded to title and fortune at the age of sixteen, and

quickly earned for himself, by his wild and profligate
frolics and reckless playing at politics, Pope s satire of

him as &quot; the scorn and wonder of our days
&quot;

(Moral Essays,
i. 179). He spent his large estates in a few years, then
went abroad and gave eccentric support to the Old Pre
tender. There is a lively picture of his appearance at

Madrid in 1726 in a letter from the British consul, quoted
in Stanhope s History of England (ii. p. 140).
The elder Wharton is described at length by Macaulay as one of

the four chiefs of the Whigs after the Revolution (History, chap.
20). He was created earl of Wharton in 1706, and marquis in 1714,

immediately after the arrival of George I. in England. The younger
Wharton succeeded to the marquisate in 1715 on his father s death,
and was created duke on coming of age in 1720.

WHATELY, RICHARD (1787-1863), archbishop of

Dublin, was born in London on 1st February 1787. He
was the youngest of the nine children of the Rev. Joseph
Whately of Nonsuch Park, Surrey. After attending a pri
vate school near Bristol (where his father was prebendary),
he went to Oxford in 1805 and entered Oriel College, then
the most distinguished in the university. Copleston,
afterwards bishop of Llandaff, was a college tutor when

Whately entered, and had a marked influence upon the

younger man. In their long walks together round Oxford

they discussed and worked out much that was afterwards

embodied in Whately s Logic. Whately took a double
second-class in honours in 1808, afterwards gaining the

prize for the English essay, and in 1811 he was elected

fellow of Oriel. He continued to reside at Oxford as a.

private tutor, and in 1814 took holy orders. The Oriel

common-room at that time was full of intellectual life,

destined to discharge itself in very varied channels. Be
sides Copleston and Whately, Davison, Arnold, Keble, and
Hawkins were among the fellows, and Newman and Pusey
were added about the time of Whately s leaving Oxford.

Newman has put on record in his Apologia his indebted

ness to Whately, who, he says, opened his mind and taught
him to think and to use his reason. They soon became

separated ;
but between Arnold and Whately there was a

warm friendship till the death of the former. It was at

this time that Whately wrote his celebrated tract, Historic

Doubts relative to Napoleon Bonaparte, a very clever jeu

cVesprit directed against excessive scepticism as applied to

the Gospel history. In 1820 Whately made the acquaint
ance of Elizabeth Pope, to whom he was married in July of

the following year. After his marriage he first settled in

Oxford, where he continued to take pupils, and in 1822
he was appointed Bampton lecturer. The lectures, On the

Use and Abuse of Party Spirit in Matters of Religion, were

published in the same year, and were followed by a volume
of Sermons in 1823.. In August 1823 he removed to

Halesworth in Suffolk, a country living to which he had
been presented. Here two years were spent in vigorous

parish work
;
but the damp climate nearly proved fatal to

Mrs Whately, and, when he was appointed in 1825 to the

principalship of St Alban Hall, he returned with his family
to Oxford. In the same year he took the degree of doctor

of divinity. At St Alban Hall Whately found much to

reform, and he left it a different place. In 1825 he

published a series of Essays on Some of the Peculiarities of
the Christian Religion, followed in 1828 by a second series

On Some of the Difficulties in the Writings of St Paul, and
in 1830 by a third On the Errors of Romanism traced to

their Origin in Human Nature. He also published in

1829 a volume of his Halesworth sermons, under the title

A View of the Scripture Revelations concerning a Future

XXIV. 67
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State. It was while he was at St Alban Hall (1826) that

the work appeared which is perhaps most closely associ

ated with his name, his treatise on Logic, originally con

tributed to the Encyclopaedia Metropolitana. By this

work, which gave a great impetus to the study of logic

not only in Oxford but throughout Great Britain, Whately
has been known to generation after generation of students;

and, though it is no longer so much in use, the qualities

of the book make much of it as admirable now as when it

was written. Whately swept the webs of scholasticism

from the subject, and raised the study to a new level. A
similar treatise on Rhetoric, also contributed to the Ency
clopedia, appeared in 1828. In 1829 Whately was elected

to the professorship of political economy at Oxford in

succession to Senior. In writing to a friend he gives the

following characteristic reason for accepting the appoint
ment :

&quot;

It seems to me that before long political econo

mists of some sort will govern the world. Now the anti-

Christians are striving hard to have this science to

themselves, and to interweave it with their notions
; and,

if these efforts are not met, the rising generation will be

at the mercy of these men.&quot; It was a subject admirably
suited to his lucid, practical intellect

;
but his tenure of

office was cut short by his appointment to the archbishopric
of Dublin in 1831. He published only one course of

Introductory Lectures (1831), in which he sought to

establish the true scope of the science
;
but one of his first

acts on going to Dublin was to endow a chair of political

economy in Trinity College out of his private purse.

Whately s appointment by Lord Grey to the see of Dublin

came as a great surprise to everybody, for though a decided

Liberal Whately had from the beginning stood aloof from
all political parties, and ecclesiastically his position was
that of an Ishmaelite fighting for his own hand. TheO O

Evangelicals regarded him as a dangerous latitudinarian

on the ground of his views on Catholic emancipation, the

Sabbath question, the doctrine of election, and certain

quasi-Sabellian opinions he was supposed to hold about
the character and attributes of Christ, while his view of

the church was diametrically opposed to that of the High
Church party, and from the beginning he was the deter

mined opponent of what was afterwards called the Trac-

tarian movement. The appointment was challenged in

the House of Lords, but without success. In Ireland it

was immensely unpopular among the Protestants, both
for the reasons just mentioned and as being the appoint
ment of an Englishman and a Whig. Whately s blunt

outspokenness and his &quot;want of conciliating manners,&quot;

which even his friends admit, prevented him from ever

completely eradicating these prejudices ;
and the amount

of opposition he met with from his own clergy would have
daunted a man less resolute than the new archbishop in

the performance of what he conceived to be his duty. He
ran counter to their most cherished prejudices from the
first by connecting himself prominently with the attempt
to establish a national and unsectarian system of educa
tion. He enforced strict discipline in his diocese, where
it had been long unknown

;
and he published an un

answerable, and all the more unpalatable, statement of his

views on the Sabbath (Thoughts on the Sabbath, 1832).
The archbishopric of Dublin at that time just after the

passing of the Catholic Emancipation Act, and in the
midst of a general refusal to pay tithes was anything but
a bed of roses. Whately spoke of his appointment as &quot;a

call to the helm of a crazy ship in a storm,&quot; and one which

nothing but an overpowering sense of duty could have in

duced him to accept. He took a small country place at

Eedesdale, four miles out of Dublin, where he could enjoy
his favourite relaxation of gardening. Here his life was
one of indefatigable industry. Questions of tithes, reform

of the Irish Church, reform of the Irish Poor Laws, and,
in particular, the organization of national education occu

pied much of his time. But he found leisure for the dis

cussion of other public questions, for example, the subject
of transportation and the general question of secondary

punishments, in which he was strongly interested and on
which he repeatedly published. In 1837 he wrote his

well-known handbook of Christian Evidences, which was
translated during his lifetime into more than a dozen

languages. At a later period he also wrote, in a similar

form, Easy Lessons on Reasoning, on Morals, on Mind,
and on the British Constitution. He attached much im

portance himself to these unpretending but useful books.

Among other works may be mentioned Charges and Tracts

(1836), Essays on some of the Dangers to Christian Faith

(1839), The Kingdom of Christ (1841). He also edited

Bacon s Essays, Paley s Evidences, and Paley s Moral

Philosophy. His cherished scheme of unsectarian religious
instruction for Protestants and Catholics alike was carried

out for a number of years with a measure of success, a

selection of Scripture lessons and of Christian evidences

by the archbishop himself being actually used in the

model schools. But in 1852 the scheme broke down

through the opposition of the new Catholic archbishop of

Dublin, and Whately felt himself constrained to withdraw
from the Education Board. This was felt by him as a

grievous disappointment. From the beginning Whately
was a keen-sighted observer of the condition of Ireland

question, and gave much offence by openly supporting the

state endowment of the Catholic clergy as a measure of

justice. During the terrible years of 1846 and 1847 the

archbishop and his family were unwearied in their efforts

to alleviate the miseries of the people. Whately s private
beneficence was not confined, however, to this period.

Though so rigid a political economist that he could boast

of never having given a penny to a beggar, his charities

were princely, and oftenest bestowed without the know

ledge of his nearest friends. From 1856 onwards symptoms
of decline began to manifest themselves in a paralytic
affection of the left side, which kept his arm in a constant

tremor. In 1860 he lost his wife and a much-loved

daughter. Still he continued the active discharge of his

public duties till the summer of 1863, when he was pro
strated by an ulcer in the leg, and after several months of

acute suffering he died on 8th October 1863. In the fol

lowing year his daughter published Miscellaneous Remains
from his commonplace book and in 1866 his Life and

Correspondence in two volumes. The loosely compiled
Anecdotal Memoirs of Archbishop Whately, by W. J. Fitz-

patrick (1864), may be used (with discretion) as enliven

ing Miss Whately s picture of her father.

Few eminent men have had more anecdotes and witty sayings
attributed to them than Whately. He was a great talker, much
addicted in early life to argument, in which he used others as in

struments on which to hammer out his own views, and as he ad
vanced in life much given to didactic monologue. But this didactic

tendency was accompanied almost to the last by an intensely

youthful delight in logic -chopping. At his monthly dinners to

his clergy the archbishop would indulge even to an undignified
extent in a species of logical horse-play. To this were added a keen

wit, whose sharp edge often inflicted wounds never deliberately
intended by the speaker, and a wholly uncontrollable love of pun
ning. Whately often offended people by the extreme unconvention-

ality of his manners. When at Oxford his white hat, rough white

coat, and huge white dog earned for him the sobriquet of the
White Bear, and he outraged the conventions of the place by ex

hibiting the exploits of his climbing dog in Christclmrch Meadow.
This free and easy manner clung to him in later life and accom

panied him into the Dublin drawing-rooms, where it was often

exaggerated by absence of mind. His fondness for dogs and animals

generally was a passion through life, and he was also very fond of

children, who, with their usual discrimination, gave him their

confidence in return. He was an adept in various savage sports,
more especially in throwing the boomerang.
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Whately was a man loved and reverenced by a narrow circle,

hated, or at least distrusted, by a much larger number. This was

largely owing to his own intellectual characteristics ; for, with a

remarkably fair and lucid mind, his sympathies were narrow, and

by his blunt outspokenness on points of difference he alienated

many. With no mystical fibre in his own constitution, the Trac-

tarian movement was incomprehensible to him, and was the object

of his bitter dislike and contempt. The doctrines of the Low
Church party seemed to him to be almost equally tinged with

superstition. In short, it is admitted even by his admirers that

he had a tendency to depreciate those minds which could not rest

content with his own &quot;common-sense
&quot;

view of Christianity. See

ing so clearly himself, he could not believe that there might be

things which he could not see. Though a great logician, there was

nothing philosophical or speculative about his mind, and he took

a practical, almost business-like view of Christianity, which seemed

to High Churchmen and Evangelicals alike little better than

Nationalism. In this they did Whately less than justice, for his

belief in Christianity as understood by himself was thoroughly

genuine, and his religion was to him a real thing. But he may
be said to have continued into our own times the typical Chris

tianity of the 18th century the Christianity of the theologians
who went out to fight the Rationalists with their own weapons.
It is to Whately essentially a belief in certain matters of fact, to

be accepted or rejected after an examination of &quot;evidences.&quot;

Hence his endeavour always is to convince the logical faculty, and
his Christianity inevitably appears as a thing of the intellect rather

than of the heart. Whately himself was well aware that he was out

of harmony with the general tendency of his time, and even Broad
Church theology has in general proceeded since upon other lines

than his. Nevertheless, though in no sense a fruitful or suggestive

mind, his clear and massive intellect inspired general respect, and
his books well repay reading by the shrewdness of their observa

tion, the acuteness of the reasoning, the faculty of telling illustra

tion, and the uniform excellence of style. Whately s qualities are

exhibited at their best in his Logic, which is, as it were, the

quintessence of the views which he afterwards applied to different

subjects. He has written nothing better than the luminous Ap
pendix to this work on &quot;Ambiguous Terms.&quot; (A. SE. )

WHEAT (Triticum\ the most important and the most

generally diffused of cereal grasses, is an annual plant,
with hollow, erect, knotted stems, and produces, in addi

tion to the direct develop
ments from the seedling

plant, secondary roots and

secondary shoots (tillers)

from the base. Its leaves

have each a long sheath

encircling the stem, and at

the junction of the blade or

&quot;flag&quot;
with the sheath a

small whitish outgrowth or
&quot;

ligula.&quot;
The inflorescence

or ear consists of a central

stalk bent zigzag, now to

the one side, now to the

other, thus forming a series

of notches (see fig. 1), and

bearing a number of flat

tened spikelets, one ofwhich

grows out of each notch and
has its inner or upper face

pressed up against it. At
the base of each spikelet
are two empty boat-shaped

glumes or &quot;

chaff-scales,
&quot;

one to the right, the other

to the left, and then a series

of flowers, 2 to 8 in number,
Fl - Vl p

,

i
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A. Spikelet magni

closely crowded together ;

the uppermost are abortive

or sterile, indeed, in some
varieties only one or two of

the flowers are fertile. Each
flower consists of an outer or lower glume, called the flower

ing glume, of the same shape as the empty glume and ter

minating in a long, or it may be in a short, awn or &quot;

beard.&quot;

Spikelet. magnified. B Glumes,
from side. C, Glumes, from back.
D. Flowering glume or lower palea
E. Falea. F. Lodicles at base oi j,
the ovary, surmounted by styles. G
and H, Seed from front and back re

spectively. I Rachis, or central stalk
of ear, spikelets removed.

On the other side of the flower and at a slightly higher
ievel is the

&quot;palea,&quot;
of thinner texture than the other

glumes, with infolded margins and with two ribs or veins.

These several glumes are closely applied one to the other

so as to conceal and protect the ovary, and they only
separate to allow of the passage of the empty anthers after

fertilization. Within the pale are two minute, ovate,

pointed, white membranous scales called &quot;lodicles.&quot; These
contain three stamens with thread-like filaments and oblong,
two-lobed anthers. The stamens are placed round the base

of the ovary, which is a rounded or oblong body, much
smaller than the glumes, covered with down, and sur

mounted by two short styles, extending into feathery
brush-like stigmas. The ripe fruit or grain, sometimes

called the
&quot;berry,&quot;

the matured state of the ovary and
its contents, is oblong or ovoid, with a longitudinal furrow

on one side. The ovary adheres firmly to the seed in the

interior, so that on examining a longitudinal section of the

grain by the microscope the outer layer is seen to consist

of epidermal cells, of which the uppermost are prolonged
into short hairs to cover the apex of the grain. Two or

three layers of cells inside the epidermis constitute the

tissue of the ovary, and overlie somewhat similar layers
which form the coats of the seed. Within these last is a

layer of square cells larger and more regular in form than

those on each side
;
these contain the gluten or nitrogenous

matter upon which so much of the nutritive value of the

seed depends. This thin layer of gluten cells contains the

albumen or perisperm, which constitutes the great mass of

the seed, being composed of numerous cells of irregular
form and size filled with starch grains. These layers of

cells become more or less dry and inseparable one from

another, forming the substance known as &quot;bran.&quot; At
the lower end of the albumen, and placed obliquely, is the

minute embryo -plant, which derives its nourishment in

the first instance from the albumen
;

this is destined to

form the future plant.

Such in brief is the general structure of the wheat plant Origin

as we now know it. Of its principal variations mention aml
.

will be made below. What was
its origin is not known

;
and

opinion has differed as to whether
more than one species is involved

or whether all the varieties now
known may not have been ori

ginally derived from one. The

prevalent opinion

among botanists is

that the wheat plant
is nowhere found in

a wild condition.

Recently, however,
M. Frederic Houssay
is alleged to have

discovered the plant
wild in the moun
tains to the east of

Kurdistan
;
but the

statement requires
confirmation. Some
of the species of the

genus jEyilops (now
referred to Triticum

by Bentham and

Hooker and by

Haeckel) may pos- Fm 2 _
sibly have been the with seed

sources of our cultivated forms, as they cross freely with

wheats. Haeckel, the latest monographer of the genus,
considers that there are three species. (1) Triticum mono-

species.

Boarrtlfiss

///. spelt wheat.
II. Polish wheat,
All much reduced.
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coccum, which undoubtedly grows wild in Greece and

Mesopotamia, is cultivated in Spain and elsewhere, and

was also cultivated by the aboriginal Swiss lake-dwellers,

as well as at Hissarlik, as is shown by the grain
l found

in those localities. (2) T. sativum is the ordinary culti

vated wheat, of which Haeckel recognizes three principal

races, spelta, dicoccum, and tenax. Spelt wheats (see fig.

2) were cultivated by the aboriginal Swiss, by the ancient

Egyptians, and throughout the Roman empire. The

variety dicoccum was also cultivated in prehistoric times,

and is still grown in southern Europe as a summer wheat

and one suitable for starch-making. Other sub-varieties

of T. tenax are compactum, turgidum, and d^^rum (see below).

(3) The third species, T. polonicum, or Polish wheat, is a

very distinct -looking form, with long leafy glumes; its

origin is not known. As these varieties intercross with

each other, the presumption is that they, like the species

of ^Egilops, which also intercross with wheat, may have

all originated from one common stock.

Home Basing his conclusions upon philological data, such as

and the names of wheat in the oldest known languages, the
distribu- writmgg of the most ancient historians, and the observa-
tion

tions of botanical travellers, De Candolle infers that the

original home of the wheat plant was in Mesopotamia,
and that from thence its cultivation extended in very early

times to the Canaries on the west and to China on the

east. In the western hemisphere wheat was not known
till the 16th century. Humboldt mentions that it was

accidentally introduced into Mexico with rice brought from

Spain by a negro slave belonging to Cortes, and the same

writer saw at Quito the earthen vase in which a Flemish

monk had introduced from Ghent the first wheat grown
in South America.

Principal As might be anticipated from the cultivation of the plant from
varia- time immemorial and from its wide diffusion throughout the eastern

tions. hemisphere, the varieties of wheat that is, of T. sativum are very
numerous and of every grade of intensity. Those cases in which
the variation is most extreme some botanists would prefer to con

sider as forming distinct species ; but others, as De Vilmorin, having
regard to the general facts of the case and to the numerous inter

mediate gradations, look upon all the forms as derivatives from
one. In illustration of this latter point it may be mentioned that

not only do the several varieties run one into the other, but their

chemical composition varies likewise according to climate and
season. According to Prof. Church,

2 even in the produce of a single
ear there may be 3 to 4 per cent, more of albuminoid matters in

some grains than in others
;
but on the average the proportion of

gluten to starch is as 9 11 to 100. From the point of view of agri
culture (see vol. i. p. 354) it is generally of no great moment what
rank be assigned to the various forms. It is only important to take

cognizance of them for purposes of cultivation under varying cir

cumstances. Hence we only allude to some of the principal varia

tions and to those characteristics which are found to be unstable.

(1) Setting aside differences of constitution, such as hardihood, size,

and the like, there is relatively little variation in the form of the

organs of vegetation. This indicates that less attention has been

paid to the straw than to the grain, for it is certain that, were it

desirable, a great range of variation might be induced in the foliage
and straw. As it is, some varieties are hardier and taller than others,
and the straw more solid, varying in colour and having less liability
to be

&quot;laid&quot;;
but in the matter of

&quot;tillering,&quot;
or the production

of side-shoots from the base of the stem, there is much difference.

De Vilmorin points out that wheats of cold countries have flexible,

thin, hollow straw, elongated fragile ears, and soft floury seeds
;

Hunter s wheat may be cited as a good example. Wheats of hotter
countries have a more solid, rigid straw, the ears short, stout, com
pact, the glumes provided with long awns or beards, and the seed
hard and horny. Spring wheats procured from northern latitudes

mature more rapidly than those from temperate or hot climates,
whilst the reverse is the case with autumn wheats from the same
source. The difference is accounted for by the greater amount of

light which the plants obtain in northern regions, and, especially,

by its comparatively uninterrupted continuance during the growing
period, when there are more working hours for the plants in the

day than in more southern climes. Autumn wheats, on the other

1 See drawings made to scale by Mr Wortliington Smith in the

Gardener s Chronicle, 25th December 1886.
2 Food Grains of India, p. 94.

hand, are subjected to an enforced rest for a period of several

months, and even when grown in milder climates remain quiescent
for a longer period, and start into growth later in spring, much
later than varieties of southern origin. These latter, accustomed
to the mild winters of those latitudes, begin to grow early in spring,
and are in consequence liable to injury from spring frosts. Wheats
of dry countries and of those exposed to severe winds have, says
De Vilmorin, narrow leaves, pliant straw, bearded ears, and velvety

chaff, characteristics which enable them to resist wind and

drought. Wheats of moist climates, on the other hand, have
broader leaves, to admit of more rapid transpiration. No doubt
careful microscopic scrutiny of the minute anatomy of the leaves

of plants grown under various conditions would reveal further

adaptations of structure to external conditions of climate. At any
rate, it is certain that, as a general rule, the hard wheats are almost

exclusively cultivated in hot, dry countries, the spelt wheats in

mountainous districts and on poor soil, turgid wheats, like the

Egyptian, in plains or in ill-drained valleys, the best races of wheat

being found on rich alluvial plains and in fertile valleys. The
wheat used in the neighbourhood of Florence for straw-plaiting is

a variety with very slender stalks. The seed is sown very thickly
at the beginning of winter and pulled, not cut, about the end of

May, before the ear is ripe. In the United Kingdom ordinary
wheat, such as old red Lammas and Chiddam s white, is used for

straw-plaiting, the straw being cut some time before the berry

ripens. The propensity to
&quot;

tiller
&quot;

is of the greatest importance,
as it multiplies the resources of the farmer. An instance of this

is given in the Philosophical Transactions (1768), where it is stated

that one seedling plant in the Cambridge botanic garden was
divided into eighteen parts, each of which was replanted and sub

sequently again divided, till it produced sixty-seven plants in one
season. In March and April of the following year these were again
divided and produced 500 plants, which in due time yielded 21,109
ears. (2) The variations in root-development have not been much
attended to, although it would be well to study them in order to

ascertain the degree of adaptability to various depths and condi

tions of soil. (3) A most important difference is observable in the

liability to attacks of rust (Puccinia), some varieties being almost

invariably free from it, while others are in particular localities so

subject to it as to be not worth cultivating. (4) Velvet-chaffed

wheats do best in poor soil, and bearded wheats are usually hardi

est. (5) The ears vary, not only in size, but also in form, this

latter characteristic being dependent on the degree of closeness

with which the spikelets are set on. In such varieties as Talavera

the spikelets are loose, while in the club and square-headed varie

ties they are closely packed. The form of the ear depends on the

relative width of the anterior and posterior surfaces as compared
with that of the lateral surfaces. In the square-headed varieties

the lateral surfaces are nearly as wide as the median ones, owing to

the form and arrangement of the spikelets. The number of abortive

or sterile spikelets at the top of the ear also varies : in some cases

nearly all the spikelets are fertile, while in others several of the

uppermost ones are barren.

The classification of the different varieties of cultivated wheat Classifi

has occupied the attention of many botanists and agriculturists, cation

The latest and fullest account is that of M. Henry de Vilmorin in culti-

his Lcs BUs Meillcurs (Paris, 1881). The classification adopted by vated

this writer is based, in the first instance, on the nature of the ear : wheats

when mature its axis or stem remains unbroken, as in the true

wheats, or it breaks into a number of joints, as in the spelt wheats.

In the first class the ripe grain readily detaches itself from the chaff-

scales, while in the spelts it is more or less adherent to them, or

not readily separable from them. The true wheats are further sub
divided into soft wheats, turgid wheats (

T. turgidum), hard wheats

(T. durum), and Polish wheats
(
T. polonicum). In the soft wheats

the chaff-scales are boat-shaped, ovoid, of the consistence of parch
ment, and shorter than the spikelet ;

the seed is floury, opaque,
white, and easily broken. In the turgid wheats the glumes have

long awns, and the seed is turgid and floury, as in the soft wheats.
In the hard wheats the outer glumes are keeled, sharply pointed,
awned, and the seed is elongated and of hard glassy texture, some
what translucent, and difficult to break owing to its toughness.
These seeds are richer in nitrogen than the soft wheats, so that an

approximate notion of the richness in albuminoids may be gained
by simply inspecting the cut surface of the seed. The Polish

wheat, rarely if ever cultivated in the United Kingdom, has very
large lanceolate glumes, longer than the spikelet, and elongated
glassy seeds. Further subdivisions are made, according to the pre
sence or absence of awns (bearded and beardless wheats), the colour

of the ears (white, fawn-coloured, or red), the texture of the ears

(glabrous i.e., smooth or downy), and the colour of the seed or

&quot;berry.&quot;
In the jointed or spelt wheats the distinctions lie in the

presence of awns, the direction of the points of the glumes (straight,
bent outwards, or turned inwards), the form of the ear as revealed
on a cross section, and the entire or cleft palea. As illustrating
the fact of the occasional instability of these variations, Prof. Church
mentions that a single grain will be sometimes horny and partly
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albumen, &quot;fified with starch. D. Embryo cut

through the middle, root -end pointing down
wards.

opaque and soft, in which case its composition will correspond with

its aspect. The division into spring wheat and winter wheat is an

agricultural one solely. Any variety may be a spring or a winter

wheat according to the time at which it is sown. In the summer

wheats it may often he observed that the median florets do not fill

out so fully as in the autumn wheats. Among the turgid wheats

there is a frequent ten

dency in the spike to

branch or become com- \

pound, a tendency
which is manifested to

a less degree in other B

forms. The Egyptian,
or so-called &quot;mummy&quot; _

wheat is of this charac

ter, the lower part of

the spike branching out

into several subdivi

sions. This multiplica
tion of the seed -bear

ing branches might at

first sight be considered

advantageous ;
but in

practice the quality of

the grain is found to

be inferior, as if the

force that should have
been devoted to the

maturation of the grain

were, in a measure, di- F&amp;gt;. 3. -Longitudinal section of a grain of wheat;
, , , , , . highly magnified. A. Epidermal cells. B. Cells

verted and expended in
c^^^ gluten. C. Cells of pcrisperm or

the production of addi

tional branches to the

spike.
With regard to the chemical composition of the ripe grain, the

Rothamsted experiments reveal a singular uniformity, even under

very varied conditions of manuring, and even where much diversity

was apparent in the constitution of the straw. A high or low per

centage of nitrogen in the grain was also shown to depend more

directly on the degree of ripening, as influenced by the character

of the season, than on difference in manure
;
but it depends more

upon the variety than upon soil or nutrition.

Adapta- Apart from the botanical interest of these diversities, as indica-

bility to tions of the faculty of variation in plants, and
possibly^

as clues to

soil and the genealogy and origin of the cultivated plant, their practical

locality, importance is very great. Some varieties are suited to hot, others

to cold countries
;
some will flourish on one description of soil,

others on another. Hence the paramount importance of ascertain

ing by experiment, not only what are the best varieties, but which

are the best adapted for particular localities and particular climatic

conditions. Porion and Deherain have shown : the &quot; infinite superi

ority
&quot;

over the ordinary wheats of a particular square-headed variety

grown on rich soil in the north of France. A good selection of

seed, according to the nature of the soil, demands, says De Vil-

morin, intelligence and accurate knowledge on the part of the

farmer. If a good variety be grown in poor soil, the result will be

unprofitable, while, if bad wheat be grown on good soil, the result

may be nil. In botanical collections there exist, it is stated, her

barium specimens or other evidences of plants grown in Norway a

far north as lat. 65 (Schubeler), in Switzerland at an elevation of

1200 feet above the valley of Zermatt (or 6500 feet above the sea),

near the straits of Magellan, as well as in Teneriffc, the Cape of

Good Hope, Abyssinia, Rodriguez, the Philippine Islands, and the

Malay Archipelago. These widely -separated localities show the

great area over which the culture is possible, and illustrate the

powers of adaptation of the plant. The requirements of the con

sumer have also to be considered : for some purposes the soft wheats,

with their large relative proportion of starch, are the best, for

others the hard Avheats, with their larger quantity of gluten. With
the modern processes of milling, the hard wheats are preferred, for

they make the best flour
;
and in North America the spring wheats

are, as a rule, harder than the winter wheats. The soft wheats are

those which are most general in European cultivation, and, as

rule, the beardless varieties, though more tender, are preferred
The bearded varieties are supposed to be hardier

;
at any rate they

defy the ravages of predatory birds more completely than tlu

unarmed varieties, and they are preferable in countries liable tc

storms of wind, as less likely to have their seeds detached. Hare

wheats are specially employed in Italy for the fabrication of maca
roni. Polish wheat is used for similar purposes. Spelt wheats are

grown in the colder mountainous districts uf Europe ;
their flour i

very fine, and is used especially for pastry-making ; but, owing t&amp;lt;

the construction of the grain, it requires special machinery fo

grinding (see FLOUR).
The following passage, reproduced from a German source

1 Ann. Agronom., January 1888, p. 33.

Agricultural Science (January 1887), may serve still further to illus-

rate the fitness of particular varieties for special purposes.
&quot; Innumerable experiments have shown that the value of wheat for seed fn-

reases with the size of the grain : the larger kernel yields a stronger plant, and
his will bear a heavier crop ; the smaller grain contains the larger proportion
f gluten, yields a better flour, and brings a higher price ; but with the smaller
ield per acre the profit may be less. The volume-weight is dependent more
n the well-rounded form of the grain than on its size ; when about alike in

espect to shape, the market value of the grain is closely proportionate to its

veight per bushel. Grain of a higher specific gravity is usually richer in gluten.
Uchness in this constituent is of the greatest importance, as affecting the
narket value of the grain ; it gives better baking qualities to the flour, besides

i higher nutritive value, and is accompanied with greater richness in phosphate,
also an important constituent of animal food. The proportion of gluten in

vhcat is determined largely by the climate, and especially by the proximity of

he sea. Insular England produces a wheat grain with high absolute weight,
jut as a rule with less gluten than the wheat of eastern Europe. English
vheat, and wheat in general grown in an ocean climate, seldom contains over
;en per cent, of gluten, while in eastern Europe and in the western United
States the proportion rises to twenty per cent, and above. Vigorous English
jeed wheat sown in eastern Europe yields larger crops than the native seed,
and a grain richer in gluten than the parent, though not so rich as wheat from
native seed.&quot; 2

It is, however, to be observed that proximity to the sea does not

produce soft wheat poor in gluten in Italy, Algeria, and other

varm and tropical regions, where the plant is cultivated quite as

much under the influence of the sea as in England. The soft wheat

of Great Britain is to be explained rather by the mildness of the

climate and the relative constancy of the temperature.
Wheat begins to grow at a temperature of 5 C. (41 Fahr. ) ; and,

when the aggregate temperature, as represented by the sum of the

daily means, has mounted up to 185 Fahr., the germ begins to

escape from the husk, if the seed be not deeply buried ; but if it is

deeply buried, an amount of heat is required greater in proportion
to the depth. If the seed lies at a depth lower than a foot from

the surface, it rarely germinates. The seedling plant ceases to

grow if the mean temperature of the day remains below 42 Fahr.

When the young plants have been influenced by an aggregate tem

perature amounting to 1896 Fahr. from the period when sown, or

1715 from the period of germination, branching or
&quot;

tillering
&quot;

goes
on freely, and the young ears are formed. Under the influence of

a mean temperature of 55, or a little above, the flowers are pro
duced. A still higher daily mean is required for the full develop
ment and ripening of the grain. The figures here cited are given

by Risler and are calculated for the climate of Paris ; but, of course,

the same principles apply in the case of other countries. The
amount of light and of moisture has also to be taken into account.

The fact that the wheat plant requires less water than other cereals,

and therefore does not suiler so much from drought, is one of great

importance to the cultivator, and furnishes one reason for the

greater proportionate culture of wheat in the eastern than in the

western counties of England.
As for the soil requirements, see AGRICULTURE, vol. i. p. 357. The

following figures, cited by De Vilmorin from Joulie, will give an

idea of the nature and amount of the demands made upon the soil

by a wheat crop : in order to yield a crop of 44 bushels of wheat

to the acre, the soil must supply to the crop during its growth
in round numbers 202 R&amp;gt; of nitrogen, 81 lb of phosphoric acid, 55

R&amp;gt; of lime, 26 lt&amp;gt; of magnesia, and 255 K&amp;gt; of potash.
The numerous varieties of wheat now in cultivation have been Produc-

obtained either by selection or by cross-breeding. In any wheat- tion of

field there may be observed on close inspection plants differing in varieties,

character from the majority. If seeds of these
&quot;sporting&quot; plants

be taken and grown in another season, they may (or may not) repro
duce the particular variation. If they do, and the same process

of selection be continued, the variation becomes in time &quot;fixed,&quot;

though it is always more or less liable to revert to its original con

dition. By continuously and systematically selecting the best grains
from the best ears, Major Hallett has succeeded in introducing

&quot;pedigree
wheats&quot; of fine quality. But even greater results may

be expected from cross-breeding, or the fertilization of the flowers of

one description of wheat by the pollen of another. This has been

attempted by Shireff, Le Couteur, Maund, and others in the past,

and more recently by H. de Vilmorin and Messrs Carter. Under

natural circumstances wheat is self- fertilized : that is to say, the

pollen of any given flower impregnates the stigma and ovule of the

same flower,&quot; the glumes and coverings of the flower being tightly

pressed round the stamens and stigmas in such a way as to prevent

the access of insects and to ensure the deposit of the pollen upon
the stigmas of the same flower. This process of self-fertilization

is the usual method, and no doubt keeps the variety true or un

mixed
;
but the occasional presence of varieties in a wheat-field shows

that cross-fertilization is sometimes secured. The stamens of the

wheat plant may frequently be seen protruding beyond the glumes,
and their position might lead to the inference that cross-fertiliza

tion was the rule ;
but on closer examination it will be found that

the anthers are empty or nearly so, and that they are not protruded
till after they have deposited the pollen upon the stigma. The

separation of the glumes, which occurs at the time of fertilization,

2 See Ritthausen, Die Eiueisskbrper d. Getreidearten. Hulsenfriichte, und Od-

samen, Bonu, 1872.
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and which permits the egress of the useless stamens after that oper

ation, is stated to occur only under certain conditions of tempera

ture, when the heat, in fact, is sufficient to cause the Iodides of

the flower to become turgid and thus to press apart the glumes. A
temperature of about 75 Fahr. is found by Messrs Carter to be the

most favourable. From what has been said it will be evident that

the artificial fertilization of wheat is a very delicate operation. The

glumes have to be separated and the anthers cut away before the

pollen is fully formed, care being taken at the same time not to

injure the stigma, and specially not to introduce, on the scissors

or otherwise, any pollen except that of the variety desired. De
Vilmorin s experiments have shown that all the varieties will inter

cross, and that even auch a distinct form as the Polish is no excep
tion. From this he concludes that all the forms have originated
from one stock and are to be comprised within one species. In the

progeny of these crossed wheats, especially in the second genera

tion, much variation and difference of character is observable, a

phenomenon commonly noticed in the descendants from crosses and

hybrids and styled by Naudin &quot;irregular variation.&quot; Sometimes
characteristics appear in the crossed wheats which are not found in

the parent varieties, although they occur in other wheats. Thus,
De Vilmorin records the presence of turgid wheats among seedlings
raised from a soft wheat fertilized with the pollen of a hard variety,

and spelt wheats among the descendants of a soft crossed with a

turgid wheat. Other of De Vilmorin s experiments were made with

the practical object of obtaining improved varieties or forms speci

ally suitable to particular localities. Among those he has raised is

one named &quot;Dattel,&quot; which is highly esteemed
;

it was got from
the red Chiddam, a valuable variety, but one in which the straw

is defective. By crossing the red Chiddam with the pollen of

Prince Albert a new variety has been produced which is stated

to be early, very productive, and of good quality, as far as both

grain and straw are concerned. Among many varieties raised by
Messrs Carter some are very interesting : in one case the seed-parent
was a short-strawed, downy-chaffed, awnless variety, the pollen

-

parent a large bearded American wheat. The offspring exceeded

the seed-parent in stature by a foot, and had a smooth chaff and
stout thickset ears with minute awns. Some of the crosses were
made with the view to secure denser production of awns and thus

to render the ears
&quot;bird-proof&quot;;

others were devised with a view of

securing an early ripening variety, which was effected by crossing
with the Talavera, a known early variety. The progeny was ready
for cutting (in the neighbourhood of London) on 21st July 1886.

Yield of To show how considerable may be the variations in the produce
different yielded by different varieties, the following figures, taken from the

varieties.
&quot; memoranda sheet

&quot;

of the Rothamsted experiments, may be cited.

For twelve successive years (1871-1882) Sir John Lawes cultivated

26 varieties of wheat, each variety each year in a different field and
under different conditions of manuring. From various circum
stances satisfactory averages were obtained during only eight years

(1871-1878). The mean produce of all the varieties taken together

during that period was 43 bushels (dressed corn) per acre
;
the

lowest average produce was 36 bushels per acre, furnished by
Hallett s original red

;
and the highest produce was 53| bushels per

acre, yielded by Rivett s red. As to manuring, the highest mean
produce (51| bushels per acre) from 25 varieties taken together was
obtained in 1878 on a field where all the 25 varieties were manured
with 2 cwts. of nitrate of soda, the previous crop having been

turnips, for which farmyard dung was applied, the turnips being
partly consumed on the land, partly removed. Here again Rivett s

red furnished the best crop (66| bushels per acre). This variety in

almost but not in all cases gave the highest produce. The lowest
mean produce from all the varieties taken together was 21 1 bushels

per acre in 1879, a most disastrous season. In that year even
Rivett s red furnished no more than 16 bushels per acre, among the
lowest on the record, but nearly twice as much as red Rostock, which
in the same year yielded only 8| bushels per acre, the manuring
consisting of 2 cwts. of nitrate of soda after clover, partly cut, partly
&quot;fed.&quot; This same variety in another year and under a different

condition of manuring yielded 57 bushels per acre. The disastrous
effect of the season of 1879 was manifested not only in diminished

]
&amp;gt;roduce but in lessened germinative power ;

in the season following
M hite wheats appear to have been the worst, the most satisfactory
crop m 1880 being yielded by Webb s

&quot;challenge,&quot;
seeds of which

were received direct from Stourbridge and not grown on the Rotham
sted farm, as in the case of the other varieties. As to the weight
per bushel of the grains of the different varieties at Rothamsted,
there was a more limited range than in the case of the absolute

weight, the highest mean (63 ft per bushel) being yielded by the
&quot;red nursery

&quot;

variety, the lowest by Rivett s red (58|), the general
average of all the varieties amounting to 61| ft per bushel. The
effect of the bad season of 1879 was also shown here : the general
average in that year was only 53 ft per bushel, while in 1876 it

was 63^ for the same varieties. The greatest weight per bushel
does not therefore correspond in all cases with the absolute amount
of crop per acre, for a small crop often yields grain of relatively
beavy weight Nor does the same condition of manuring that

brings an abundant crop necessarily yield a proportionate return
calculated in weight per bushel. The greatest weight per bushel

(63 lb in 1876) was secured on the same plot which in the same

year yielded less than an average crop, 42J bushels per acre, very
little difference being observable in the different varieties in point
of quality, though much in quantity. The lowest average weight
per bushel (56- tb), however, corresponded with a very low total

produce, 23^ bushels per acre in 1880, on a poorly manured plot.
These figures, added to those representing the cost for rent and
taxes, manure, labour, and expenses of production generally, and
considered in connexion with the enormous supplies imported from

abroad, will show how great are the risks attendant upon wheat
cultivation in the United Kingdom under existing circumstances

;

but of course they are of little value as regards the growth of wheat
in India and the colonies.

The production of wheat, with the use of wheat bread, has in

creased enormously since the extension of railways has made possible
the transportation of grain for great distances by land. The annual

crop of the world is now estimated at nearly two thousand millions
of bushels. Of late years the increase of production has been most
notable in southern Russia, Australia, India, and North America.1

Wheat is sometimes grown as a forage crop. A variety has been Wheat
introduced from Japan by Messrs Sutton which seems to be very for

useful for this purpose. Although it takes a longer time to mature fodder,
its seed, it flowers a fortnight earlier than other varieties. It seems
also to be a hardy plant, having withstood successfully eight degrees
of frost. From a crop sown on 27th August a sample was cut on
the following 13th October, with a stem more than 2 feet in length
and very thick and succulent, and the autumn was not very genial.
This variety tillers well, so that it makes a complete mass of green
stuff, which is very serviceable either for feeding sheep or for

&quot;soiling.&quot; (M. T. M.)

INSECTS, &c., INJURIOUS TO WHEAT.

It will be convenient to arrange the insects injurious to wheat
under the natural orders to which they belong, and afterwards to

describe one or two other forms of animal life, such as the myriapod,
Polydesmus, and the nematode worm which causes the ear-cockle,

for, although these are not insects, they must be taken into account
in any description of the animal pests of the wheat crop.
The order Orthoptcra contains the mole cricket, Gryllotalpa

vulgaris, one of the largest insects found in Great Britain. It is

2 inches or a little \ more in length, of a brownish

colour, and covered \ over by velvety hairs
;

it is easily ro- \ \ cognized by the pecu
liar character \^ \ of its anterior legs,
which are verv

strong and short

and laterally com

pressed. These in

sects lead a sub
terranean life, bur

rowing through
loose sandy soil by means of their

fore limbs, which are structurally
well adapted for digging. The
sexes pair about the middle of

June, and the female lays from
200 to 400 eggs in an oval cham
ber excavated

some inches below
the level of the

ground. After lay

ing her eggs, she
does not as is very FIG. 1. Mole cricket. 1, Eggs ; 2, larva

; 3, larva after

generally the case first moult ; 4, adult. Natural size.

amongst insects, die, but lives to keep guard over the eggs and
the young larvse, which appear in about three weeks

; many of

the latter, however, she eats. The young larvas at first resemble
black ants

; they are very voracious and feed upon the young
tender rootlets of corn and other plants. The adults prefer an
animal diet, but do great damage by cutting through any roots

which they encounter in their subterranean burrowings, and as

these are winding and extensive considerable injury is caused to

the crops. One of the natural enemies of mole crickets is the mole,
which devours them readily ; they are also eaten by those birds

which scratch the soil for worms. They appear to be very sensitive

to smell, and a dressing of a quart of paraffin oil to 1 cwt. of ashes

or mould, or watering with solutions of quassia and soft soap, will

often rid the field of them.
The corn thrips, Thrips cercalium, is a member of the order

Thysanoptera, which is by some authorities associated with the

1 For a discussion of the methods of production followed in the

United States, as well as in Canada, and for the chemical composition,

trade, milling, and statistics of wheat, see Brewer, &quot;Production of

Cereals,&quot; in Report to tenth census of United States, vol. iii-
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Orthoptera. It is a minute insect about 2 mm. long, with a black
and brown coloration. The male is wingless ; the female bears four

long narrow wings fringed with long hairs. The antenna? are eight-

jointed. The legs terminate in characteristic

swellings ; there are no claws. The insects are

very active. The larvae are whitish yellow, with

bright red eyes, and acquire their wings after

the fourth casting of the skin. The damage
done to corn crops by these minute insects is

often very serious
; they secrete themselves

under the paleae surrounding the seed, and feed

upon the soft juices of the latter. In addition

to this, they sometimes cause injury to the plant

by attacking the stalk whilst it is soft and full

of sap. Owing to their very small size it is ex

ceedingly difficult to devise means for getting rid

of them ;
much may be done, however, to pre

vent their appearance by keeping the land clean

and free from weeds, which harbour them, and

by destroying all refuse in which they may \jjf

breed, and ploughing in the stubble to a con- FIG. 2. Corn thrips
siderable depth. (Thrips cerealium),

The most injurious form amongst the Hcmi- female; magnified.

ptcra is Siphonoplwra granaria (Ajihis granaria, Kirby) ; it attacks
wheat chiefly in England, but is also found upon oats, barley, and

rye. The young Aphides attack the leaf blades whilst young and
tender, and when the ear begins to appear it is covered with numbers
of these insects in every stage of development, from the young larva

Fio. 3. 1, Siphonoplwra granaria, winged Aphis ; 2, natural size of same; 3,

wingless form ; 4, natural size of same; 5, Aphidius avenue; 6, natural size

of same
; 7, Ephedrus plagiator ; 8, natural size of same.

to the perfect insect. The larva; are of a green or dark green colour,
with brown antennae and yellow and black legs. The female, which

produces the young viviparously, has a green abdomen, bearing two
horns posteriorly ;

the rest of the body is brownish green, the legs
black and yellow, the eyes red. The winged females, which appear
late in the season, lay eggs ;

but whether these eggs serve to carry
the species over the winter or whether this is done by hibernat

ing larva; is not definitely known. Both larva; and females produc
ing them have been found amongst the roots of the wheat plant
during the winter. This Aphis is known to occur upon several of

the common grasses of England ;
hence any grasses growing in a

wheat field should be destroyed as much as possible when the pest
is in the neighbourhood. Deep ploughing and rotation of crops

may also be recommended. In cases where the insects are noticed
at an early stage, a dressing of soot or gas lime will serve to check
them. Their numbers are kept down by lady-birds (Coccinclla),
which should never be killed, and also by two species of ichneu
mons (Aphidius ic?iand Ephedruaplagiator), which lay their eggs
in the body of the Aphides.
The order Diptera includes several insects which are very harm

ful to corn crops. The frit fly, Oscinis vastator, is a very active
small fly, with a greenish black metallic lustre, about 2 to 3 mm.
in length. The larvae are yellow or light brown, pointed anteriorly.
The flies emerge from the chrysalis about April, and the female

deposits her little red eggs upon the under surface of the leaf of
the wheat

;
the larva when it is hatched creeps down and bores its

way into the terminal bud of the plant, thus arresting all growth
of the ear. The larva assumes the chrysalis state inside one of the
outermost leaf sheathe. There are believed to be two broods each

year. If, as seems probable, the pupoj pass the winter amongst
the stubble or grass weeds, it is important that these should either
be burnt or ploughed deeply in.

Two closely allied species of flies also attack corn crops ; they
are Chlorops tseniopus and Chlorops lincata. The former is of a

light straw colour, with three longitudinal dark stripes, and a

greenish black abdomen
;
the antennae are black, the eyes greenish ;

and the dark feet have a stripe of lighter colour. It is about 3 to
4 mm. long. The injury to the crops is caused by the fly laying
its eggs between the leaves of the young plant ; the larvae which
hatch out from these bore their way down the stem from the base
of the ear to the first joint, and there they form swellings known
to the farmer as the

&quot;gout.&quot;
The ear is aborted or misformed.

The dampest part of the field is most subject to attack. Ch. lincata
is about 2 mm. long ;

the antennae have their two proximal joints
yellow, whilst the third is black on its outer side ; in its habits this

insect resembles Ch. tseniopus, but attacks chiefly barley crops.
The daddy long-legs, Tipula oleracea, causes great damage to

corn and other crops by the larvae gnawing the young plants
whilst they are still below the level of the ground. The female

deposits her eggs in the ground, or near it in some grass, &c.,

choosing as damp a place as possible. The larva is provided with
a very tough skin and may measure 1J inches in length. It is

apodal, and bores its way beneath the surface of the earth by
alternately contracting and expanding. It assumes the pupal
condition during the later half of the summer. The pupae are

provided with backwardly directed spines, by means of which they
raise themselves above
the level of the ground.
As a means of preserva
tion against this pest,
ditches and other damp
places should be cleaned
out. Rooks, which de
vour the larvae at a great
rate, should be encour

aged ; and deep plough
ing to bury the eggs and
the larva; should be prac
tised, and the land dressed
with some such poisonous
substance as gas lime be
fore breaking up.
Two species of Cecido-

myia are most destruc
tive to wheat. Cccido-

myia tritici, the wheat

midge, has been known
in Great Britain for over
a century. This fly is Fia 4. Daddy long-legs (Tipula oleracca). 1,
a little over 2 mm. in Larva ; 2, pupa case

; 3, insect, natural size
;

length, of an orange yel-
4

&amp;gt; eggs-

low colour, with black eyes ; the female is provided with a long
ovipositor, by means of which it deposits ten or more eggs in the
ears of wheat. The lame hatch out in about ten days. They are

at first transparent, but become yellow, and their colour gradually
deepens. Most of the larvae fall off the plant and bury themselves
in the ground, where they change into pupae ; some, however, re

main in the ear and are found in some numbers in chaff. The
perfect insect emerges from the pupa in the spring. It is probable
that more than one brood is produced during the season. The

damage caused to the crop is due to the larva feeding upon the soft

tissue of the ear and thus causing the seed to be imperfect ;
some

authorities state that it also devours the pollen. Since the larvae

exist in chaff, great care must be taken that this does not prove a

source of infection, and land which has been badly affected must be

ploughed deep, in order to bury them. C. destructor is well known
under the name of the Hessian

fly. It was first noticed in Great
Britain during the summer of

1886, in Hertfordshire, and within
a few months its presence was

reported throughout the eastern

half of England and Scotland,
a circumstance which led some
authorities to believe that it had
existed in Great Britain for some
little time

;
there has been, how

ever, no definite proof of this.

The fly has been known in North
America since 1776, where it has

done very extensive damage, espe- Flo 5.__ IIessian fly (Cccidomyia de-

cially during warm moist sum- ttntctor). i, Insect; 2, larva; 3, pupa
mers. It is known to occur or &quot;(lax seed.&quot; All magnified.

throughout central Europe ;
in 1879 it made its appearance in

Russia, and in four years had spread over the greater part of that

country. The female fly is about 3 mm. long, brownish in colour,
but becoming black in the thorax and head. The wings are fringed,
rounded at their ends, and the third nerve is branched. The an-

tennte are also fringed and consist of two globular basal joints,
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and 14 to 16 smaller joints, which diminish in length towards

the ends. The male fly is smaller than the female
;
the abdomen

terminates in two claspers. The female lays in the spring 40 or

more eggs upon the leaves of the corn plants, wheat, barley, and

rye ;
oats are not affected. The larvae are hatched in about 5 or

6 days, and make their way down to the axils of the leaves, feeding

upon the sap which is passing up the stem. After a few weeks they
are transformed into the &quot;flax seed&quot; pupae, which are usually found

just above the second joint of the stem. From these pupae the

autumn brood of flies emerge ;
these lay eggs, and their larvae tide

over the winter in the pupal condition. Sometimes only one brood

is produced in the year. The injury done to
_the plant by the

larvaj living upon the sap usually causes the infected plants to

bend over just above the second joint ;
this renders them easily

distinguishable from the healthy plants. The numbers
_

of this

most injurious insect are fortunately kept down to a considerable

extent by parasites. Five species of Chalcididaz are known to be

parasitic on 0. destructor in America and six in Russia. Fortu

nately these are not absent in Great Britain. When a crop has been

infected by this pest, the corn should be reaped above the second

joint, and the stubble carefully ploughed in. A sharp look-out

should be kept for the appearance of the &quot;flax seed&quot; both in the

plant and in samples of corn, especially if the latter has been badly
cleaned. Some species of wheat seem to have a greater power of

resisting the attacks of this insect than others, but as yet very
little definite information can be given on this point. These two

pests do damage to the amount of millions of pounds every year in

North America
;
but none of those mentioned before them are either

common or destructive on that continent.

Cephuspygm&us belongs to that destructive group of the Hymeno-
plcra, the saw-flies, and is commonly known as the corn saw-fly.
The insect is black in colour, with a large head and prominent
eyes. The mouth parts are yellow, and in the male the legs are

the same colour. The female is darker and has its black ovipositor

slightly exposed. Whilst the wheat is still young and tender, the

female pierces the stalk below the forming ear and there deposits
an egg. The larva, which hatches out in about ten days, is when

full-grown about half an inch long, whitish in colour, with a brown
head. It differs from the ordinary saw-fly larva in having but
three pairs of legs. This larva bores its way down the stem, cutting

through the knots, and about harvest time it cuts the stem nearly

through at its base. The larva assumes the pupal stage in the

lowest part of the stem and remains in this condition till the

following spring, when the perfect insect emerges. Plants which
have been affected by this insect can easily be recognized by their

thin empty ears. Since the insect passes the winter in the stubble,

every effort should be made to destroy this wherever the disease has
been prevalent.
The caterpillars of some species of Lepidoptcra do considerable

damage to corn crops. On the Continent the larvae of Agrotis
clavis (segetum) devour the roots of wheat and are especially destruc
tive to autumn-sown crops. Tinea granella, a member of the family
Tineidie, causes much harm to grain in store. This small moth, of a

dusky white colour, lays one or two minute eggs upon each grain ;

as soon as they are hatched, the caterpillars bore their way into the

grain, and by means of a web bind several grains together. Through
these it bores minute passages and lives in them, devouring the
substance of the grain. The larvte ultimately withdraw to the

angles and corners of the granary; hence, wherever this pest is

prevalent, care must be taken to keep the building free from dust,
cobwebs, &c. There is a member of the Coleoptera which is frequently
mistaken for the above-mentioned pest. This beetle is known as

Troyosita mauritanica
;

it is supposed to have been introduced
from Africa. The larva is f inch long, with a whitish body, bearing
tufts of hairs and a brown head. It gnaws the corn grains and
lives on their contents. The beetle is carnivorous, and is said to

compensate for the damage its larva causes by devouring the above-
mentioned Tinea granella.
Another beetle, Calandra granaria, the corn weevil, also attacks

stored grain. The eggs are deposited in the grains of corn and the
larva spends its life therein, living upon the substance of the grain,
and ultimately turning to a pupa. It leaves the grain first upon
attaining the mature state.

The larvae of Elater (Agriotes) lineatus and of other species of
this genus are amongst the most destructive insects known to

agriculturists. They are commonly known as wire-worms from the

exceedingly tough character of their skins. The mature beetles
are known as skip-jacks, from the power they possess of regaining
their normal position when placed on their back by means of a
loose articulation between the pro-thorax and the meso-thorax.
This when put in action causes the beetle to jump into the air,
and they usually fall on their feet. The wire-worms have a rather
flattened body, yellowish brown in colour

;
it consists of twelve

segments, and bears three pairs of legs. The larvae live for several

years, and then, burying themselves deep in the earth, emerge as
the perfect insect in about a fortnight. The beetles pair in June,
and the female deposits her eggs upon blades of grass or the sheath

ing leaves of corn. The best preventative for this pest is clean

farming and scarifying the land after harvest, so as to kill all roots

which might serve as food for the wire-worms. When a crop is

badly attacked, soot or gas lime may be applied and the
land well rolled to compress the earth. The numbers of
the larvae are to some extent kept
down by moles and insectivorous

birds.

The cockchafer, Melolontlm vul

gar is, is injurious to corn crops, in

both its mature and its larval con
dition. During the former state it

devours the leaves of wheat and of

most other grasses, trees, and shrubs.

The larva, which is very voracious,
lives upon roots. This larva is very
thick and fleshy, of a whitish hue,
with three pairs of legs ;

it usually
lies in a curled-up position. The
larval condition lasts several years ; FIG. 6. Wire-worm (Elater lineatus),

but ultimately the larvae become showing insect and larva,

pupae, and in this condition live through the winter. Much may
be done to prevent the spread of this pest by shaking the cock
chafers from the trees, amongst the leaves of which they hang,
and destroying them. They are eagerly eaten by pigs and poultry.
An allied but much smaller species of beetle, Anisoplia horticola,

with much the same habits as the above, also occurs in England,
and attacks wheat and grass crops.

Millepedes, although they are not insects, but one of the groups
which compose the larger division Tracheata, must be included in
an account of the pests which attack wheat. The English species
which is most destructive to wheat, barley, and oats is Polydcsmus
complanatus. Millepedes pass their life underground, and are
sometimes mistaken for wire-worms, but can be at once distinguished
by the great number of their legs. They affect damp places, which
should be drained, and no rubbish or litter should be left lying
about.

Ear-cockle is due to the parasitism of a small white nematoid
worm, known variously as Anguillula ( Vibrio) tritici or Tylenchus
scandens or tritici. These worms cause the formation of a brownish
black gall upon the wheat ear. When the ear ripens and falls to
the ground, the nematodes escape from the gall and live in the

damp earth. Ultimately they make their way on to a young plant,
and, as the ear forms, they pass into it and pair inside the gall which
has been caused by their presence. The female lays numerous eggs,
from which young nematodes hatch out, until the gall is quite full

of them. As long as the gall remains hard, the larvae are motion
less

;
but they become active in moisture, and develop into the

adult state. If the surrounding conditions are unfavourable they
will remain in the larval state for years. They are capable of

resisting great extremes of heat and cold, and are apparently un
affected by many poisons. Allied species affect the roots of wheat,
grasses, and other plants.

For fungoid diseases, see FUNGUS, vol. ix. p. 831, and MFLDEAV,
vol. xvi. p. 293. (A. E. S.)

WHEATEAR, as a bird s name perhaps of doubtful

meaning,
1
though Taylor, the &quot;water

poet&quot; (d. 1654), in

whose writings it seems first to occur, and Willughby ex

plain it (in the words of Ray, the latter s translator) as given
&quot; because [in] the time of wheat harvest they wax very fat.&quot;

It would seem also from this author to have been originally
the local name for the species in Sussex, on the South
Downs of which county its capture in a very simple kind
of trap has been the occupation of many generations of

shepherds, who thereby have made an excellent trade, since

Wheatears in their proper season, from the end of July till

towards the end of September, are justly esteemed for the
table and fetch a price that for many years has been con

tinually rising owing to the failing supply, which is chiefly
due to the bringing under tillage of so much of the sheep-
walk, heath, down, and other open country that was formerly
in a natural condition.
The Wheatear, the Saxicola cenanthe of ornithologists, is one of

the earliest migrants of its kind to return to its home, often reaching

1 The vulgar supposition of its being an euphemism of an Anglo-
Saxon name (cf. Bennett s ed. of White s Nat. Hist. Sellwrne, p. 69,

note) must be rejected until evidence that such a name ever existed be
adduced. It is true that &quot;

Wliittaile
&quot;

(cf. Dutch Wit&taart and
French Culblanc) is given by Cotgrave in 1611

; but the older names,
according to Turner, in 1544, of &quot; Clotburd

&quot;

( Clod-bird) and Smatch
(
= Chat) do not favour the usual derivation. &quot;Fallow-chat&quot; is

another old name still locally in use, as is &quot;Coney-chuck.&quot;
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England at the end of February and almost always by the middle

of March. The cock bird, with his bluish grey back and light

buff breast, set off by black ear-coverts, wings, and part of the tail,

is rendered still more conspicuous by his white rump as he takes

short Hights in front of those who disturb him, while his sprightly
actions and gay song harmonize so well with his delicately-tinted

plumage as to render him a welcome object to all who delight in

free and open country. When alarmed both sexes have a sharp

monosyllabic note that sounds like chat ; and this has not only
entered into some of the local names of this species and of its allies,

but has caused all to be frequently spoken of as &quot;Chats.&quot; The
nest is constantly placed under ground ;

the bird takes advantage
of the hole of some other animal, or the shelter of a clod in a fallow-

iield, or a recess beneath a rock. A large amount of soft materials

is therein collected, and on them from 5 to 8 pale blue eggs are laid.

The Wheatear has a very wide range throughout the Old World,

extending in summer far within the Arctic Circle, from Norway to

the Lena and Yana valleys, while it winters in Africa beyond the

Equator, and in India. But it also breeds regularly in Greenland
and some parts of North America. Its reaching the former and the

eastern coast of the latter, as well as the Bermudas, may possibly be

explained by the drifting of individuals from Iceland
;
but far more

interesting is the fact of its continued seasonal appearance in Alaska
without ever showing itself in British Columbia or California, and
without ever having been observed in Kamchatka, Japan, or China,

though it is a summer resident in the Tchnktchi peninsula. Hence
it would seem as though its annual flights across Bering s Strait

must be in connexion with a migratory movement that passes to

the north and west of the Stanovoi range of mountains, for Mi-

Nelson s suggestion (Cruise of the Corwen, pp. 59, 60) of a north

west passage from Boothia Felix, where Ross observed it, is less

likely.
1

More than 60 other species more or less allied to the Wheatear
have been described,

2 but probably so many do not really exist.

Some 8 are included in the European fauna
;
but the majority are

inhabitants of Africa. Several of them are birds of the desert
;
and

here it may be remarked that, while most of these exhibit the sand-

coloured tints so commonly found in animals of like habitat, a few
assume a black plumage, which, as explained by Canon Tristram, is

equally protective, since it assimilates them to the deep shadows
cast by projecting stones and other inequalities of the surface.

Of other genera closely allied to, and by some writers included

in, Saxicola there is only need here to mention Pratincola, which

comprises among others two well-known British birds, the Stone-

chat and Whinchat, P. rubicola and P. rubetra, the latter a summer-

migrant, while the former is resident as a species, and the black

head, ruddy breast, and white collar and wing-spot of the cock
render him a conspicuous object on almost every furze-grown com
mon or heath in the British Islands, as he sits on a projecting twig
or flits from bush to bush. This bird has a wide range in Europe,
and several other species, more or less resembling it, inhabit South

Africa, Madagascar, Reunion, and Asia, from some of the islands of

the Indian Archipelago to Japan. The Whinchat, on the other

hand, much more affects enclosed lands, and with a wide range has
no very near ally.

Placed near these forms by nearly all systematists is the group
containing the Australian genus Pctrceca, containing about a dozen

species, the &quot;Robins,&quot; so called of the colonists, some of them
remarkable for their bright plumage ;

and possibly allied to them,
as indeed is generally thought, with 5 or 6 species peculiar to New
Zealand, are the genera Miro and Myiomoira. But Prof. Parker
has seen in the osteology of the first inferior characters which appear
to him to separate them from their presumed colleagues, and, as

stated before (OKXITHOLOGY, vol. xviii. p. 48), he terms them
&quot; Struthious Warblers.&quot; Like so many other forms from the same
countries, they probably preserve the more generalized structure
of earlier and lower types, and should possibly be distinguished as

a separate sub-family Petroscinie.

All the birds mentioned in this article form the group
Saxicolinae, of most authors. Some, however, have raised

them to the rank of a distinct Family Saxicolidse,
(&amp;lt;:f.

WARBLER) ;
and Mr Sharpe (Cat. Birth Brit. Mus., iv. pp.

164-199) has placed Petroeca and Pratincola in the Family
Afiiscicapidse. (A. N.)

WHEATLEY, FRANCIS (1747-1801), English portrait
and landscape painter, was born in 1747 at Wild Court,
Covent Garden, London. He studied at Shipley s drawing-
school and the lloyal Academy, and won several prizes

1 On tli is subject see also Dr Stejneger s observations in his &quot;Ornitho

logical Exploration of Kamtsoliatka,&quot; in Bull. U.S. Nat. Museum, No.

29, pp. 349-351, and those of Prof. Palmen, Vega-Exped. Vetensknjil.

hikttagdser, v. pp. 260-262.
2

Cf. the monograph of Messrs Blauford and Dresser, in Proc. Zool.

Society, 1874, pp. 213-241.

from the Society of Arts. He assisted in the decoration of

Vauxhall, and aided Mortimer in painting a ceiling for

Lord Melbourne at Brocket Hall (Hertfordshire). In youth
his life was irregular and dissipated. He eloped to Ireland

with the wife of Gresse, a brother artist, and established

himself in Dublin as a portrait-painter, executing, among
other works, an interior of the Irish House of Commons.
His scene from the London Riots of 1780 was admirably
engraved by Heath. He painted several subjects for

BoydelPs Shakespeare Gallery, designed illustrations to

Bell s edition of the poets, and practised to some small

extent as an etcher and mezzotint-engraver. It is, however,
as a painter, in both oil and water-colour, of landscapes
and rustic subjects that Wheatley will be most favourably
remembered. His work in these departments is graceful
and pleasing, but lacks force and the impress of reality.

He was elected an associate of the Royal Academy in 1790,
and an academician in the following year. He died on
28th June 1801. His wife, afterwards Mrs Pope, was
known as a painter of flowers and portraits.

WHEATON, HENRY (1785-1848), American lawyer and

diplomatist, was born at Providence, Rhode Island, on
27th November 1785. He graduated at Brown univer

sity in 1802, was admitted to the bar in 1805, and, after

two years study abroad, practised law at Providence

(1807-12) and at New York City (1812-25). He was a

justice of the Marine Court of the city of New York from
1815 to 1819, and reporter of the United States Supreme
Court from 1816 to 1827, aiding in 1825 in the revision

of the laws of New York. His diplomatic career began
in 1825, with an appointment to Denmark as charge
d affaires, followed by that of minister to Prussia, 1835 to

1845. During this period he had published a Digest of
the Law of Maritime Captures (1815) ;

twelve volumes of

Supreme Court Reports, and a Digest ;
a great number of

historical articles, and some collected works
;
Elements of

International Law (1836) ;
Histoire du Progres du Droit

des Gens en Europe (1841), translated in 1845 by William

B. Lawrence as a History of the Law of Nations in Europe,
and America

;
and the Right of Visitation and Search

(1842). The History took at once the rank which it has

always held, that of the leading work on the subject of

which it treats. 3 Wheaton s general theory is that inter

national law consists of &quot;those rules of conduct which
reason deduces, as consonant to justice, from the nature

of the society existing among independent nations, with
such definitions and modifications as may be established

by general consent.&quot; The publication of a second transla

tion by Dana in 1866 led to a prolonged lawsuit between
him and Lawrence. In 1846 Wheaton, who was more
than sixty years of age, was requested to resign by the

new president, Polk, who needed his place for another

appointment. The request provoked general condemna
tion

;
but Wheaton resigned and returned to the United

States. He was called at once to Harvard College as

lecturer on international law
;
but he died at Dorchester,

Massachusetts, on llth March 1848.

WHEATSTONE, SIR CHARLES (1802-1875), the prac
tical founder of modern telegraphy, was born at Gloucester

in February 1802, his father being a music-seller in that

city. In 1806 the family removed to London. Wheat-
stone s education was carried on in several private schools,

at which he appears to have displayed no remarkable

attainments, being mainly characterized by a morbid shy
ness and sensitiveness that prevented him from making
friends. About 1816 he was sent to his uncle, a musical

instrument maker in the Strand, to learn the trade
;
but

with his father s countenance he spent more time in read-

3 See Davis s Outlines of International Lav; 26, and Woolsey s

International Law (Index, under Wheaton).
XXIV. 68
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ing books of all kinds than at work. For some years he

continued making experiments in acoustics, following _out

his own ideas and devising many beautiful and ingenious

arrangements. Of these the &quot;

acoucryptophone
&quot; was one

of the most elegant a light box, shaped like an ancient

lyre and suspended by a metallic wire from a piano in the

room above. When the instrument was played, the vibra

tions were transmitted silently, and became audible in the

lyre, which thus appeared to play of itself. On the death

of his uncle in 1823 Wheatstone and his brother took up
the business

;
but Charles never seems to have taken a

very active part in it, and he virtually retired after six

years, devoting himself to experimental research, at first

chiefly with regard to sound. In 1823 he published his

first paper,
&quot; New Experiments on Sound,&quot; in Thomson s

Annals of Philosophy, and was greatly encouraged by the

appreciative translations which appeared in several Con
tinental journals. Wheatstone s shyness still clung to him

;

for, although he occasionally read a paper to scientific

societies when a young man, he never could become a

lecturer. Hence many of his investigations were first

described by Faraday in his Friday evening discourses at

the Royal Institution. By 1834 Wheatstone s originality

and resource in experiment were fully recognized, and he

was appointed professor of experimental philosophy at

King s College, London, in that year. This appointment
was inaugurated by two events, a course of eight lectures

on sound, which proved no success and was not repeated,
and the determination by means of a revolving mirror of

the speed of electric discharge in conductors, a piece of

work leading to enormously important results. The great

velocity of electrical transmission suggested the possibility

of utilizing it for sending messages ; and, after many ex

periments and the practical advice and business-like co

operation of Cooke, a patent for an electric telegraph was
taken out in their joint names in 1837. Wheatstone s

early training in making musical instruments now bore

rich fruit in the continuous designing of new instruments

and pieces of mechanism. His life was uneventful except
in so far as the variety of his work lent it colour. He
became a fellow of the Royal Society in 1837

;
in 1847 he

married; and in 1868, after the completion of his master

piece, the automatic telegraph, he was knighted. While
in Paris perfecting a receiving instrument for submarine

cables, Sir Charles Wheatstone caught cold, and died on
19th October 1875.

Wheatstone was enthusiastic in his work
; and, in spite of the

invincible repugnance to public speaking, he could explain his
machines and describe results to his friends with animation and
remarkable clearness. Owing to the cast of his mind he could

only undertake work with some distinct end or definite application
in view

;
hence he applied himself chiefly to the useful embodi

ment of scientific principles, and to researches designed to throw

light on such subjects as the interference of mental impressions
with the evidence of the senses. As a natural consequence of the
nervous enthusiasm which possessed him, several researches which
had been commenced, and sometimes carried to a considerable dis

tance, were relinquished as new sources of interest presented them
selves, and remained unfinished at his death. Many of his ideas
were expanded and appropriated by other workers, more persever
ing, if less original, who carried them into effect. Wheatstone s

physical investigations are described in more than thirty-six papers
in various scientific journals, the more important being in the

Philosophical Transactions, the Proceedings of the Royal Society, the

Comptes Rendus, and the British Association Reports. They natur
ally divide themselves into researches on sound, light, and elec

tricity, but extend into other branches of physics as well. But
his best work by far was in the invention of complicated and
delicate mechanism for various purposes, in the construction of
which he employed a staff of workmen trained to the highest de
gree of excellence. For his insight into mechanism and his power
over it he was unequalled, except perhaps by Babbage. A crypto
graphic machine, which changed the cipher automatically and
printed a message, entirely unintelligible until translated by a

duplicate instrument, was one of the most perfect examples of

this. Cryptography had a great fascination for Wheatstone
; he

studied it deeply at one time, and deciphered many of the MSS. in

the British Museum which had defied all other interpreters. In

acoustics his principal work was a research on the transmission of

sound through solids (see TELEPHONE), the explanation of Chladni s

figures of vibrating solids, various investigations of the principles
of acoustics and the mechanism of hearing, and the invention of

new musical instruments, e.g., the concertina. The kaleidophone,
intended to present visibly the movements of a sonorous body,
consisted of a vibrating wire, which could be varied in length,

carrying a silvered bead reflecting a point of light. The motion of

the bead was thus shown by persistence of the successive images on
the retina, and mazy lines of light traced out its successive posi
tions. A photometer was constructed on the same principle.
In light there are a series of papers on the eye, on the physiology
of vision, on binocular vision, including the invention of one of the

most popular of scientific toys, the STEREOSCOPE (q.v.), and on
colour. The polar clock, devised for use in place of a sun-dial,

applies the fact that the plane of polarization of sky light is always
90 from the position of the sun

;
hence by measuring the azi-

muthal angle of the plane, even when the sun is below the horizon,
correct apparent solar time may be obtained. In 1835, in a paper
on The Prismatic Decomposition of Electrical Light,

&quot; he proved
that sparks from different metals give distinctive spectra, which
could be used as a means of detecting them. This is the funda
mental experiment of chemical analysis by spark spectra. But it is

by his electrical work that Wheatstone will best be remembered.
Much of this, such as the famous

&quot;bridge&quot;
for measuring resist

ances that bears his name, will be found described under ELEC
TRICITY (vol. viii. p. 44). He not only guided the growth of

scientific telegraphy on land wires, but made the earliest experi
ments with submarine cables, foreseeing the practicability of this

means of communication as early as 1840. For short descriptions
of the &quot;A, B, C&quot; telegraph instrument so popular before the

introduction of the telephone and of the automatic transmitter,

by which messages may be sent at the rate of 500 words a minute,
see TELEGRAPH. He also devised printing telegraph receivers of

various forms, electrical chronoscopes, and many forms of electrical

recording apparatus, amongst others two sets of registering me
teorological instruments, of which the earlier, described in 1842,
was afterwards developed by Secchi and Van Rysselberghe (see

THERMOMETER, vol. xxiii. p. 293), but the later, put forward in

1867, included metallic thermometers and was less successful.
Wheatstone s Scientific Papers were collected and published by the Physical

Society of London in 1879. The best biographical notices of him will be found
in Min. Proc. Inst. C.E., vol. xlvii. p. 283, and Proc. Boy. Soc., vol. xxiv. p. xvi.

For Wheatstone s connexion with the growth of telegraphy, see Nature, xi. p.

510, and xii. p. 30 sq.

WHEELING, a city of Ohio county, West Virginia,

U.S., the largest and most important in the State, stands on

the eastern bank of the Ohio and on an island in the river,

in what is popularly known as the &quot;

Pan-Handle.&quot; The
main portion of the city lies in the bottom land, 40 to 50

feet above low water in the river, and, on an average,
about 650 feet above the sea. Immediately east of it the

bluffs rise to a height of 400 feet above the river. The
island portion is connected with the mainland by a fine

suspension bridge, 1010 feet long. The surrounding

country is quite open and well cultivated, being timbered

only on the hillsides
;
cereals and tobacco are the principal

crops, and wool is largely grown. Wheeling has railway
connexions eastward by the Baltimore and Ohio line to

Baltimore and Washington ;
westward by the same line and

by the Pittsburg, Cincinnati and St Louis
;
northward by

the Cleveland and Pittsburg ;
and southward by the Ohio

River Railroad. The Ohio, which is navigable to Pitts

burgh, furnishes another means of communication. The

depth of water in front of the city ranges from 20 inches

at the lowest stage to 30 or 40 feet during floods, while

the width of the river varies from 100 to 1000 feet. The

principal manufacturing industries are those of iron and

steel, which employ some 2600 persons or about one-twelfth

of the population. Wheeling is popularly known as the

&quot;nail
city&quot;

from the large quantity of cut nails made in its

workshops. It has also manufactories of glass and queens-

ware, wine (from home-grown grapes), cigars and tobacco,

lanterns, and leather, as well as breweries. The city has

a large market for ginseng, which is exported almost ex

clusively to China. The population of Wheeling in 1880
amounted to 30,737, of whom one-fifth were foreign-born.
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The first settlement (Fort Fincastle) on the present site of Wheel

ing was made in 1769. In 1776 its name was changed to Fort

Henry ;
it was twice besieged by the British and Indians, in 1777

and 1782. It was incorporated as a village under its present name
in 1806, and in 1836 it received a city charter. Upon the forma
tion of the State of West Virginia in 1863 Wheeling was made the

capital. In 1S70 this dignity was conferred upon Charleston
;

in 1875 it was restored to Wheeling, but lost again in 1885 to

Charleston. The following figures illustrate the growth of Wheel

ing :_population in 1810, 914
;
in 1820, 1567

;
in 1840, 7385 ;

in

1860, 14,083 ;
in 1870, 19,280 ;

and in 1880, 30,737.

WHEWELL, WILLIAM (1794-1866), philosopher and

historian of science, was born on 24th May 1794 at Lan

caster, where his father was a house-carpenter. He was

educated at the blue school and the grammar school of

Lancaster, and afterwards at Heversham grammar school,

where he obtained the exhibition which enabled him to

enter Trinity College, Cambridge, in October 1812. For
the remainder of his life his home Avas within the walls of

Trinity. He graduated as second wrangler in 1816, was
elected fellow in 1817, appointed a mathematical lecturer

in the following year, and in due course became one of the

college tutors. From 1828 to 1832 he held the professor

ship of mineralogy and from 1838 to 1855 that of moral

philosophy, or (as it was then called) moral theology and
casuistical divinity. In 1841 he was appointed master
of the college on the resignation of Dr Wordsworth. He
died on 6th March 1866 from the effects of a fall from his

horse.

Soon after taking his degree Whewell began to lay the

foundation of his reputation by great and varied activity
as an author, as well as by the prominent part he took in

all matters educational and constitutional concerning the

college and university. His first work, An Elementary
Treatise on Mechanics (1819), was influential along with

the works of Peacock and Herschel in reforming the

traditional method of mathematical teaching in Cam
bridge ;

and it was also largely due to him that, at a

later period (1856), the circle of Cambridge studies was
widened by the admission of the moral and natural

sciences to an academic position. On the other hand,
his attitude with respect to questions of university and

college reform was (especially in later life) conservative.

Claiming to be a reformer, he had yet no sympathy with

the constitutional changes proposed at the time, and since

commonly accepted as desirable and necessary. He upheld

.strenuously the tutorial system, while endeavouring to im

prove its efficiency ;
he opposed the admission of Dissenters

to the university in a controversy with Thirlwall (1834) ;

he defended the system of clerical fellowships, the custom
Avhich admitted a privileged class of students under the

name of &quot;fellow-commoners,&quot; and the large powers which
the &quot;

caput
&quot;

or head of a college then possessed in university

government. The appointment of the University Commis
sion in 1850 encountered his opposition, and the proposed
reform of the university in 1855 called forth from him
two pamphlets of hostile Remarks. The reform really
Avanted Avas, he contended, to encourage scientific and

professorial Avork, and to utilize the college funds, not to

put elections in the hands of the members of senate.

In the summer of 1826, and again in 1828, WheAvell

Avas engaged along Avith Airy in conducting experiments
in Dolcoath mine, CornAvall, in order to determine the

density of the earth. Their united labours were unsuccess

ful, and Whewell did little more in the Avay of experimental
science. He Avas the author, hoAvever, of an Essay on

^[ineralogical Classification, published in 1828, and con

tributed various memoirs on the tides to the Philosophical
Transactions of the lloyal Society between 1833 and 1850.

Hut it is on his History and Philosophy of the Sciences that

his claim to an enduring reputation mainly rests. The His

tory of the Inductive Sciences,from the Earliest to the Present

Time appeared originally in 1837. Whewell s Avide ac

quaintance with various branches of science though he
cannot be said to have been a specialist in any department

enabled him to Avrite a comprehensive account of their

development, which has not yet been superseded, although
it may Avant the thoroughness, and even in many respects
the accuracy, of various subsequent histories of the special
sciences. In his own opinion, moreover, the History Avas

to be regarded as an introduction to the Philosophy of the

Inductive Sciences (1840). The latter treatise *
analyses

the method exemplified in the formation of ideas, in the

new inductions of science, and in the applications and

systematization of these inductions, all exhibited by the

History in the process of development.
The Philoso2)liy is described by the author as &quot; an application of

the plan of Bacon s Novum Organum to the present condition of

physical science,&quot; and as an attempt &quot;to extract from the actual

past progress of science the elements of a more effectual and sub
stantial method of discovery&quot; than Bacon s. The Philosophy is

divided into two parts, treating respectively of ideas and of know
ledge. The first part begins with an investigation of ideas in

general, analysing the fundamental nature of scientific truths, the

grounds of our knowledge of them, and the mental processes by
which they are ascertained, and then applies these general prin

ciples to the philosophy of each of the subdivisions of science

adopted in the History. The second part discusses knowledge or

the construction of science, the processes by which our conceptions
are brought to bear on facts, binding them together into ideal com
binations. By the &quot;

explication of conceptions
&quot;

the ideas appro
priate to particular classes of facts are brought forward and ex

plained ;
and by the &quot;colligation of facts&quot; the conceptions involving

those ideas are united to the facts for the construction of science.

But no art of discovery, such as Bacon anticipated, follows from
the analysis of the method of scientific discovery ;

for the elements
of &quot;

invention, sagacity, genius,&quot; are needed at each forward step
in scientific progress. At the same time Whewell claimed that

the methods exhibited in his analysis were, not only the methods

by which discoveries had actually been made, but also as definite

and practical as any that had been put forward. The process of

induction (or colligation of ascertained facts into general proposi
tions) is analysed into three steps, (1) the selection of the (funda

mental) idea, such as space, number, cause, or likeness
; (2) the

formation of the conception, or more special modification of those

ideas, as a circle, a uniform force, &c.
;
and (3) the determination

of magnitudes. Upon these follow special methods of induction

applicable to quantity, viz., the method of curves, the method of

means, the method of least squares, and the method of residues,
and special methods depending on resemblance (to which the
transition is made through the law of continuity), viz., the method
of gradation and the method of natural classification.

Whewell s philosophy of science, as well as his ethical doctrine,
was conditioned by opposition to the empirical tendency then preva
lent amongst English thinkers. In this he was influenced by the
results of the Kantian philosophy. He maintained the distinction

between necessary and contingent truths, the former involved in

the innate constitution of the mind, the latter coming from experi
ence. It is on this reference to the mind of what the current

English philosophy attempted to derive from impressions of sense

that the leading positions of his philosophy depend, and on it

hinges the controversy between himself and J. S. Mill. He de

fended the a priori necessity of axioms attacked by the latter, and
in his inductive theory attributed more importance to the function

of the mental idea in the colligation of facts than Mill did, while

he would have dispensed with the inductive methods of Mill by his

rules for the construction of conceptions.
Between 1835 and 1861 Whewell was the author of various works

on the philosophy of morals and politics, the chief of which, Ele

ments of Morality, including Polity, was published in 1845. The

peculiarity of this work written, of course, from what is known as

the intuitional point of view is its fivefold division of the springs
of action and of their objects, of the primary and universal rights
of man (personal security, property, contrast, family rights, and

government), and of the cardinal virtues (benevolence, justice,

truth, purity, and order). Among Whewell s other works too

numerous to mention reference must be made to writings popular
in their day, such as the Bridgewater Treatise on Astronomy (1833),
and the essay, Of the Plurality of Worlds (1854), in which he argued

1 Afterwards broken up into three parts published separately : (1)

the History of Scientific Ideas (1858), substantially a reproduction of

the first part of the Philosophy ; (2) the Xovum Organum Rcnoratum

(1858), containing the second part of the same work, but without the

historical review of opinions, which was issued with large additions as

(3) the Philosophy of Discovery (1860).
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against the probability of planetary life, and also to the Platonic

Dialogues for English Readers (1859-61), to the Lectures on the

History of Moral Philosophy in England (1852), to the essay, Of a

Liberal Education in General, withparticular reference to the Leading

Studies of the University of Cambridge (1845), to the important

edition and abridged translation of Grotius, De Jure Belli et Pads

(1853), and to the edition of the Mathematical Works of Isaac

Barrow (1860).
Full bibliographical details are given by Isaac Todhunter, W. Whewell : an

Account of his Writings, 2 vols. (187(5). The Life of W. Whewell has been written

by Mrs Stair Douglas (1881).

WHIG AND TORY. Parliamentary parties came into

existence in England as soon as parliament achieved or

aimed at predominance in the state. In 1641, shortly after

the meeting of the Long Parliament, they were divided on

the question of church reform, passing, as soon as political

questions were involved, into Cavaliers and Roundheads.

After the expulsion of the Cavaliers in 1642 and 1643

the Houses were divided into a peace party and a war

party, and these in 1643 took the shape of Presbyterians
and Independents. After the Restoration there was a

country party and a court party, and to these the names

of Whig and Tory were applied in 1679, in the heat of

the struggle which preceded the meeting of the first short

parliament of Charles II. The words were nicknames given

by the opponents of each party. To call a man a Whig
was to compare him with the Presbyterian rebels of the

west of Scotland. To call a man a Tory was to compare
him with the Papist outlaws of Ireland. In fact, at this

time the Whigs were maintainers of parliamentary power
over the crown and of toleration for Dissenters, the Tories

maintainers of the hereditary indefeasible rights of the

wearer of the crown and of the refusal of toleration to

Dissenters. The relation between the parties was further

qualified by the fact that the heir to the crown was a

Roman Catholic, whose claim to succeed was defended by
the Tories and assailed by the Whigs.

The persistency of the names of the two parties is

mainly owing to their unmeaningness. As new questions

arose, the names of the old parties were retained, though
the objects of contention were no longer the same. The
Revolution of 1688-89 made it impossible for the Tories to

retain their old attitude of attachment to the hereditary

right of the occupant of the throne, with the exception of

the extreme wing of the party, which remained Jacobite.

They still, however, continued, though accepting the

Toleration Act, to oppose the offering of further favours

to Dissenters. In Anne s reign, after the war with France

had gone on for some time, they supported a peace policy,
whilst the Whigs advocated a continuance of the war.

On the whole, during the last years of the 17th and the

first years of the 1 8th century the Whigs may be regarded
as the party of the great landowners, and of the merchants

and tradesmen, the Tories as the party of the smaller land

owners and the country clergy. The Whigs established,

through their hold upon the boroughs under the influence

of the great landowners, a firm government, which could

keep in check, and at last practically set aside, the power
of the crown. The Tories, distrusting the authority of

the ministerial Government, and fearing a new despotism
based on parliamentary corruption, became, especially after

Bolingbroke s return from exile, almost democratic in their

views and in their demands for the purification of the

existing system.
With the accession of George III. Toryism took a new

form. The struggle about the Dissenters was now a thing
of the past, and the king was accepted as a leader in

carrying on the attack against the power of the great Whig
families. The attack was the easier because the Whig
families had split into factions. For some time the divid

ing line between Whigs and Tories was this : the Tories

asserted that the king had a right to choose his ministers

and control their policy, subject to the necessity of securing
a majority of the House of Commons, whilst the Whigs
thought that the choice should lie with leading members
of parliament, and that the king should have no controlling

power. The Whig view appears to resemble that subse

quently adopted ;
but in the middle of the 18th century

the corruption which prevailed rendered the analogy worth

less, and the real conflict was between the corrupt influence

of the crown and the influence of a clique of great land

owners resting on their possession of electoral power
through the rotten boroughs. In 1770 the king had his

way and established Lord North at the treasury as his

nominee. The Whigs, deprived of power, improved their

position by the loss of one great instrument of corruption ;

but they were weakened by the establishment of two dis

tinct currents of opinion in their own ranks. The main

body under Rockingham was influenced by Burke to de

mand practical reforms, but set its face against any popular

changes in the constitution. The Whigs who followed

Chatham wished to place parliament on a more popular
basis by the reform of the House of Commons. When in

1783 Chatham s son Pitt became prime minister, the Tory
party took a new start. It retained the Tory principle of

reliance on the crown, and joined to it Chatham s principle
of reliance on the people as opposed to the great Whig
families. It also supported Pitt in practical reforms.

All this was changed by the French Revolution. In

opposition to the new democracy, the Tories coalesced with

a section of the Whig families, the representatives of which

entered the ministry in 1794. From this time till 1822

Toryism was synonymous with a desire to retain the

existing state of things, however full of abuses it might
be. When Canning and Peel entered the ministry in 1822,
a gradual change took place, and a tendency to practical
reform manifested itself. The refusal of Wellington to

listen to any proposal for altering the constitution of the

House of Commons threw power once more into the hands

of the Whigs in 1830. Shortly afterwards the name Tory

gave place to that of Conservative, though of late years
there has been an attempt to revert to it by those Con
servatives who wish to assert their power of originating a

definite policy, and who do not like to be branded with a

purely negative appellation. The name of Whig on the

other hand was replaced by that of Liberal, being assigned
for some time to the less progressive portion of the party,
and thus, by becoming a term of reproach, threatening

entirely to disappear.

WHIRLPOOL, a hollow in running water, caused or

accompanied by a whirling motion which attracts and

engulfs floating objects. The popular conception of a

whirlpool was probably based on the ancient accounts of

that of Charybdis, strengthened by exaggerated rumours of

the Malstrom in the Lofoten Islands, and, in Great Britain

at least, largely consolidated by the legends of Corrie-

vreckan. The various reports of travellers and descriptions
of poetical

&quot;

philosophers
&quot;

as to the appearance of the

Malstrom were faithfully collated and thrown into stereo

scopic relief by Edgar Allan Poe in his celebrated story.
He describes how, with the rise of the tide, &quot;the current

acquired a monstrous velocity. . . . The vast bed of the

waters, seamed and scarred into a thousand conflicting

channels, burst suddenly into frenzied convulsions heav

ing, boiling, hissing gyrating in gigantic and innumerable

vortices, and all whirling and plunging on to the eastward

with a rapidity water never elsewhere assumes, except in

precipitous descents. In a few minutes more there came
over the scene another radical alteration. . . . The gyratory
motions of the subsided vortices seemed to form the germ
of another more vast. Suddenly very suddenly this

assumed a distinct and definite existence, in a circle of over
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a mile in diameter. The edge of the whirl was represented

by a broad belt of gleaming spray ;
but no particle of this

slipped into the mouth of the terrific funnel, whose interior,

as far as the eye could fathom it, was a smooth, shining,

and jet-black wall of water, inclined to the horizon at an

angle of some 45, speeding dizzily round and round with a

swaying and sweltering motion, and sending forth to the

winds an appalling voice, half shriek, half roar, such as not

even the mighty cataract of Niagara ever lifts up in its

agony to heaven.&quot; Nothing could escape the violence of

such a vortex. Whales caught in it were swallowed down,
and the largest ship was engulfed as easily as the smallest

boat. After an hour or two the funnel slowly filled, and

the fragments of the vessels which it had sucked down
were thrown up, dashed to pieces against rocks at an un
known depth. Bearing such a reputation, whirlpools were

naturally avoided by the mariner
; and their Teal nature

long remained unknown.
It was supposed that every whirlpool formed round a

central rock
;
under it opened a great cavern or gulf, down

which the waters rushed, and so the whirling was produced
as in a basin emptying through a central hole. This notion

was developed by Athanasius Kircher (1602-80). In his

theory whirlpools marked the entrances to subterranean

channels connecting different seas, and the phenomena of

tides were produced by the alternate flow of water in

opposite directions. Kircher gives a curious diagram of

the Malstrom or &quot;umbilicus maris,&quot; illustrating his sup
position that the water, after pouring into the vast funnel,
flowed along a channel under the Scandinavian peninsula
and rose in the Gulf of Bothnia. When the level of this

gulf had been raised to a sufficient height, he thought that

the current was reversed, and, aided by a stream pouring

through a subterranean tunnel from the White Sea, raised

the tide on the coast of Norway. Carrying his theory a

degree farther to account for the Gulf Stream and the

Antarctic drift, Kircher, with great ingenuity, placed a

grand vortex at the North pole, down which all the water

of the ocean tumbled, and, passing through the earth s

axis, emerged at the South pole, thus keeping up
&quot; a circu

lation like that of the blood in the human
body.&quot;

The facts which gave rise to the wild theories of

medieval geographers and the extravagant descriptions of

early voyagers are impressive enough in themselves to rank

amongst the grandest phenomena of nature. No one who
has seen the tide-streams racing through the Pentland Firth

at 12 miles an hour, now swirling along with a smooth

dimpled surface, like molten glass, now meeting the counter-

current and leaping high into the air in columns of water

and spray, or who has heard the roar of Corrievreckan as

the Atlantic tide rushes between Scarba and Jura against
an easterly gale, will be disposed to deny the terrible danger
to small open vessels or to wonder that horror strengthened

imagination to the confusion and exaggeration of fact.

The formation of whirlpools is a natural result of water

flowing rapidly in an irregular channel (see HYDROME
CHANICS, vol. xii. pp. 468, 510) ;

it takes place in all rivers

and in every tide-race of the sea, the depth, diameter, and

velocity depending on accidental causes. The form of the

surface of an ordinary whirlpool is given by Prof. J.

Thomson : as that generated by the revolution of a curve
whose formula is y = c3

/.*:

2
,
where y is the depth of any point

on the curve below the general level remote from the whirl,
x the distance of the point from the axis of revolution, and
c a constant. Every point on the surface moves with the

velocity a heavy body would attain in falling from the

general level of the water surface to that point, and any
point in the interior of the revolving mass has a velocity

equal to that of the point on the surface immediately above
1 Brit. Assoc. Hep., 1852, Sections, p. 130.

itself. Prof. Thomson applied his researches on the

motion of whirlpools to the construction of a particularly
effective form of turbine. 2

All the famous whirlpools are situated in channels

essentially similar in configuration and in tidal phenomena :

their vortices are produced at certain phases of the tide or

with certain directions of the wind
;
and they are all

dangerous to navigation, but the danger is due to the cause

which produces the whirlpools the tidal race not to the
&quot;

roaring wells
&quot;

themselves. Whirlpools in a tidal stream

are not stationary, but travel along with the current, fill

ing up and again forming in irregular succession. Small
boats have repeatedly been drawn into these vortices in

the northern fjords and capsized ;
and trading steamers in

passing through a tideway are violently deflected from
their course. It is on record that a seventy-four gun ship
has been whirled right round in the vortices of the Straits

of Messina. The fishermen of the Norwegian fjords and
of the northern island groups, Lofoten, Faroe, Shetland,
and Orkney, still believe that, if they can throw a heavy
or bulky object into a whirlpool, it will close up without

harming their boats. Lithgow in his Travels, speaking of

the Pentland Firth, says,
&quot; I denote this credibly, in a part

of the north-west end of this gulf there is a certain place
of sea where these distracted tides make their rencountering

rendezvous, that whirleth ever about, cutting in the middle

circle a sloping hole, with which, if either ship or boat

shall happen to encroach, they must quickly either throw
over something into it, as a barrel, a piece of timber, and
such like, or that fatal euripus shall then suddenly become
their swallowing sepulchre.&quot; This custom, it has been

supposed, is sacrificial in its origin. Its continued prac

tice, however, suggests what is probably the case, that the

bulky object splashing into the whirl breaks the continuity
of the surface and causes a collapse or filling-ivp. In

windy weather, when there is a broken sea, vortices are

not formed. The tidal stream passing through the irregular
channels between islands gives rise to a complicated series

of eddies and counter-currents, which, according to the

British Admiralty s Sailing Directions, make navigation

dangerous, except when guided by local knowledge and
aided by fair wind and a favourable tide. The general
effect appears to be that, as the tide rises, the strength of

the stream increases
;
and the counter-currents set up along

the shore, as well as the overfalls produced by inequalities
of the bottom, thoroughly mix the water to a depth of from

50 to 100 fathoms. This has been proved by observations

of temperature amongst the tidal currents off the Mull of

Cantyre, where at all times of the year there is no differ

ence between the surface and bottom temperature. At high
water a state of rest ensues

;
and ebb tide usually reverses

the order of phenomena, the main stream, counter-currents,

and eddies running in the opposite direction, but with

nearly equal strength, until low tide brings another pause.

Charybdis, a whirlpool famous in classical literature, is situated

in the Straits of Messina. The rise of tide at Messina does not ex

ceed one foot, but the current may attain the velocity of nearly
6 miles an hour. Where the north-going flood tide meets the south-

running counter-current, and where the southerly ebb meets its

induced northerly stream, great eddies or garofola are formed, one

of which is Charybdis. These depend very much CHI the wind for

the intensity of their phenomena.
In ancient maps of the united Aral-Caspian Sea two whirlpools

are represented. Near the position laid down there are in the river

Amu-Daria two whirlpools at the junction of several channels.

These have been recently examined 3 and found to arise from the

river flowing over two conical hollows in its bed, respectively 120

and 60 feet deep ;
these do not appear to have been formed by

running water, but closely resemble craters of mud volcanoes.

The most violent tidal current is said to be that of Salten

Fjord to the south of BodiJ on the north-west coast of Norway,

- Brit
3 Wood

it. Assoc. Rep., 1852, Report, p. 317.

ood, in Journ. Roy. Geoyr. Soc. (1875), xlv. p. 372.
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known by the name of the Saltenstrom, and dreaded on account of

its turbulence and its numerous vortices. Opposite Salten Fjord,
on the western side of Vest Fjord, the wild jagged range of the

Lofoten Islands runs like a row of shark s teeth from south to

north. Between two of the southernmost of the group, Moskenres

and Mosken, runs the Moskenstrbm, a tidal current which after low

water commences to flow towards the north-east, then gradually

changes its direction to east, to south, and at high water to south

west
;
after half an hour s cessation the ebb begins to flow towards

the south-west, at half ebb due west, and then gradually turns

through north to north-east at low water. The current thus rotates

round Mosken once in 12 hours. It runs with a velocity of 7 miles

an hour when a strong wind blows in the same direction, and, as

the sea-bed is very irregular and rises abruptly from 200 fathoms
seaward of Mosken to 20 fathoms in the channel and Vest Fjord,
the flow is very turbulent, with occasional whirlpools and opposing
currents set up along the shore, giving it a character very similar

to that of the Strait of Messina. This is the place of the Malstrom.
In the Faroe Islands several dangerous tide-races exist in which

are dreaded whirlpools, the two worst being the Qurerne off Sand
Island and one round the rock of Sumboe-musk off Siider Island.

The Shetland and Orkney Islands are traversed by a system of

formidable tideways called roosts, dangerous to fishing boats and

very frequently forming whirlpools. It is sufficient to refer to the

swiths or wells of Swona in Orkney, to the whirlpool of the
Swelchie off Stroma, and the Merry Men of Mey, also in the Pent-
land Firth. The channel of Jura Sound in the Hebrides, which
contains Corrievreckan whirlpool, resembles that of Mosken and
Messina in being narrow and of very irregular configuration. The
sea to the west is about 70 fathoms deep ;

a trough over 50 fathoms
in depth and quarter of a mile wide runs through towards the east,

deepening about the centre to 105 and 120 fathoms in consecutive
holes. The channel is less than a mile in width, and the water is

shallow (15 to 20 fathoms) from the shore out to the central

trough, where the deepening is abrupt. To this fact, and not to

the supposed existence of &quot; a submerged rock of pyramidal form

shooting up from a depth of 100 fathoms,&quot; are due, in all probability,
the tidal stream, running sometimes at 9 miles an hour, and the

great vortices which are occasionally formed, as well as the danger
ous counter-currents and overfalls.

Folklore. Many marvellous stories are told of the dwellers in

whirlpools. Fish are supposed to be more abundant there than

anywhere else. Whales have from earliest times been associated,
if not confounded, with these gulfs ;

and all manner of sea-beings,
krakens, trows (trolls), and mermaids, claim sanctuary beneath

the turmoil. Ramus, two centuries ago, tried by dint of misapplied
philological ingenuity to identify Charybdis with the Malstrom,
alleging that the fact of Ulysses s voyage to northern seas was
plainly recorded in the names of islands and headlands. For the

myth of Charybdis, see SCYLLA AND CHARYBDIS. Whirlpools
have been brought forward to explain the origin of the tides

;
but

a well-known Norse folk-tale in one of its forms gives to a particular
vortex the Swelchie an additional and more important office,
that of maintaining the salinity of the ocean. &quot;Malstrom

&quot;

(mill-

stream) probably refers to the rapid current resembling a mill-race.
The Quserne in the Faroe Islands suggests the same idea from its

name. A mist of poetical romance has always played over the

roaring surges of Corrievreckan, and this finds expression in many
poems and tales. Horrible sea-monsters made the gulf their home
in the earliest times

;
but they gave place to the seductive mer

maid who captivated a Macphail of Colonsay, and entertained him
in her coral caves and fairy palaces beneath the sea for many years.
Scott in his Border Minstrelsy gives another version of this story,
in which Macphail outwits the mermaid and remains faithful to
the maid of Colonsay. The name of the whirlpool is sometimes
derived from coire bhreacen, &quot;the speckled cauldron,&quot; referring to
the foam that usually variegates its surface

; but the legend makes
it the corry or gulf of Vrekan, a prince of Norway, who, having
come there to woo a Hebridean chieftain s daughter, was swept into
the whirlpool, and drawn down from sight for ever. George Mac-
donald has embodied this legend in a highly dramatic poem.

Literature. References to whirlpools occur incidentally in many places.
See A. Kireher s Mundus Subterranens, vol. i., Amsterdam, 1064 ; Pontoppidan s
Natural History of Norway, 1755 (this work cites the opinions of earlier writers,
Ramus, Arraboe, &c.). For a good description of Charybdis, see Nicholson s

Journal, vol. i. (1798) p. 12 ; of Corrievreckan, Atheneeum, 3d September 1864.
Full and trustworthy details of the actual state and dangers of special whirl
pools will be found in the Sailing Directions or Coast Pilots of the British Ad
miralty for the various seas. (H. R. M.)
WHIRLWIND. See METEOROLOGY, vol. xvi. p. 1 29 sq.

WHISKY, or WHISKEY, a spirit distilled for drinking,
which originated, at least so far as regards the name,

1 with
the Celtic inhabitants of Ireland and Scotland

;
and its

manufacture and use still continue to be closely associated
1 Celtic uisge (water) ;

the term in its present use is probably an
abbreviation of

&quot;usquebaugh&quot; (uisge-leatha, &quot;water of
life&quot;). Cf.

Skeat, Etym. Diet., s.v.

with these two countries. Distilled spirit first became

popularly known as aqua vitse, and it was originally used

only as a powerful medicinal agent. It Avas not till about
the middle of the 17th century that it came into use in

Scotland as an intoxicating beverage. In August 1655
the town council of Glasgow issued regulations for persons
who should &quot;brew, sell, and tap ail and acquavitae,&quot; and
in 1656 the town treasurer was indemnified for

&quot;

aquavytie
sent to ane friend.&quot; In 1660 an excise duty was first im

posed on
&quot;acquavitae&quot; consumed in England; but not till

the year 1684 was any record kept of the quantities on

which duty was charged. In that year duty was paid on
the considerable quantity of 527,492 gallons. The con

sumption thereafter rose with great rapidity, reaching one
million gallons at the end of the century, and in 1743 the

enormous quantity of 8,200,000 gallons was consumed.
Meantime the evils of the traffic had induced the legislature
to pass, in 1736, the Gin Act (see GIN) with the view of

checking the demoralization attendant on the drinking
habits of the people. It was principally in the form of

gin that distilled spirits were consumed in England ;
but

gin is nothing else than a rectified and specially flavoured

variety of whisky. In Scotland and Ireland the attempts
of the excise authorities to control the distillation of

whisky, and to derive revenue from it, led to unlimited

smuggling and open evasion of the law, and it was not

till well into the 19th century that efficient regulations
and energetic supervision brought the traffic in these

countries under public control. Indeed illicit distillation

is still extensively practised in Ireland, where the detec

tions average more than eight hundred yearly.

It is not easy at the present day to define whisky. Originally
it was made from malted barley, the fermented wort from which was
distilled in the common pot-still (see DISTILLATION, vol. vii. p. 264) ;

but with the introduction of the Coffey and other continuous stills,

which yield a &quot;

silent
&quot;

or flavourless spirit, it has become possible
to prepare alcoholic liquor, which is sold as whisky, from any
cereal grain, malted or unmalted, and from potato starch, grape
sugar, and numerous other starch and sugar yielding substances.

As a rule, however, whisky is made from grain, and by preference
from barley, malted or raw. The bulk of the whisky made in the

United Kingdom can be separated into three classes. (1) Malt

whisky is the product of malted barley alone, distilled in the

ordinary pot-still. Its flavour is partly due to the circumstance
that the malt is dried over a peat fire ; and a spirit so prepared con

stitutes the pure Highland malt whisky of Scotland. (2) Grain

whisky, under which heading comes the bulk of the Irish whisky
of commerce, is made in the pot-still, principally from raw barley,
with only a small proportion of malted barley to favour the trans

formation of starch into sugar in the preparation of the wort. (3)
Plain spirit is produced from barley, rice, and other cereals dis

tilled in the Coffey patent still. Plain spirit forms the basis from
which gin, British brandy, and other rectifier s drinks are prepared ;

and it is used for blending with other flavoured pot-still spirits, to

produce a certain character of potable spirit sold by wholesale dealers

and known by special blend names. It is only the finer qualities
of matured malt and grain whisky that can be used as single or

unblended spirit. In the United States whisky is distilled chiefly
from corn and rye, wheat and barley malt being used, though only
to a limited extent. When spirit is distilled as whisky, it retains

the natural principles which impart an agreeable flavour to the

beverage ;
for the fusel oil, which is contained in alcohol, and is

acrid to the taste and stupefying in its effects, is to a great extent
extracted. Whisky is greatly improved by age ;

it is not mellow,
nor its flavour agreeable, until it is several years old. In its original
state it is almost colourless, but it derives a reddish hue from the
wood of the ban els into which it is drawn, the inner surfaces of

which are usually charred to facilitate the colouring.
In the financial year ending 31st March 1886 there were in

England 10 distilleries, in Scotland 127, and in Ireland 27. The

quantity of spirits distilled in that year in the United Kingdom
was 38,961,842 gallons ;

the number of gallons consumed as bever

age was 26,342,851 (England 15,290,816, Scotland 6,297,365, Ire

land 4,754,670) ;
the quantity exported was 2,808,198 gallons ;

and
the stock held in bonded stores at the end of 1885 was 64,405,817
gallons. The total excise revenue from the manufacture, sale, and

consumption of British spirits was 13,140,695, a considerable de
crease on previous years ;

and distilled spirits are now a steadily

declining source of public income.
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Distilled spirits in the United States are the principal, and an

increasing, source of internal revenue. In the fiscal year ending
30th June 1887 there were in the United States 969 grain distil

leries
;
and the quantity of spirits distilled in that year (including

whisky, alcohol, high-wines, and cologne or neutral spirits, and

excluding fruit-brandy) was 77,831,599 gallons. The stock of spirits

remaining in bonded warehouse on 30th June 1887 was 65,145,269

gallons. The total revenue from the manufacture and sale of dis

tilled spirits for the fiscal year ending 30th June 1887 was

$65,829,322. This includes the tax upon whisky, fruit-brandy,

alcohol, high-wines, cologne spirits, and ruin. The revenue from
the manufacture of whisky alone was $2,263,718,070.

WHIST, a game at cards. The etymology of the name
is disputed ; probablyit is of imitative origin, from &quot;whist

&quot;

(hist, hush, silence), the game being so named because of

the silence required to play it attentively.
In the 16th century a card game called triumph or trump

(corrupted from &quot;

triumph &quot;)

was commonly played in Eng
land. A game called trionft is mentioned as early as 1526,
and triumphus Hispanicus in 1541. La triomphe occurs

in the list of games played by Gargantua (Rabelais, first

half of 16th century). In Florio s Worlde of Wordes (1598)
trionfo is defined as &quot; the play called trump or ruff.&quot;

It is probable that the game referred to by the writers

quoted is la triomphe of the early editions of the Academie
des Jeux. It is important to note that this game, called

by Cotton &quot;French
ruff,&quot;

is similar to e&quot;carte. &quot;English

ruff-and-honours,&quot; also described by Cotton, is similar to

whist. If we admit that ruff and trump are convertible

terms, of which there is scarcely a doubt, the game of

trump was the precursor of whist. A purely English origin

may, therefore, be claimed for trump (not la triomphe}.
No record is known to exist of the invention of this game,
nor of the mode of its growth into ruff-and-honours, and

finally into whist. The earliest reference to trump in Eng
lish is believed to occur in a sermon by Latimer,

&quot; On the

Card,&quot; preached at Cambridge, in Advent, about the year
1529. He says, &quot;The game that we play at shall be the

triumph. . . . Now turn up your trump, . . . and cast

your trump, your heart, on this card.&quot; The game of trump
is frequently mentioned in the second half of the 16th

century. In Gammer Gurtoris Needle (1575) Dame Chat

says, &quot;We be fast set at trumpe.&quot; Eliot (Fruits for the

French, 1593) calls trump &quot;a verie common ale-house

game.&quot; Rice (Invective against Vices, printed before 1600)
observes that &quot;

renouncing the trompe and comming in

againe&quot; (i.e., revoking intentionally) is a common sharper s

trick. Decker (Belman of London, 1608) speaks of the

deceits practised at
&quot;

tromp and such like games.&quot; Trump
also occurs in Antony and Cleopatra (written about 1607),
with other punning allusions to card-playing

&quot;She, Eros, lias

Packed cards with Caesar, and false-played my glory
Unto an enemy s triumph.&quot; Act iv. sc. 12.

Ruff-and-honours, if not the same game as trump, was

probably the same with the addition of a score for the
four highest cards of the trump suit. A description of the

game is first met with in The Compleat Gamester (1674)
by Charles Cotton. He states that ruff-and-honours (alias

slamm) and whist are games very commonly known in

England. It was played by four players with partners,
and it was compulsory to follow suit when able. The cards
ranked as at whist, and honours were scored as now.
Twelve cards were dealt to each player, four being left in

the stock. The top card of the stock was turned up for

trumps. The holder of the ace of trumps was allowed to

ruf, i.e., to take in the stock and to put out four cards from
his hand. The game was played nine up ;

and at the point
of eight honours could be called, as at long whist. Cotton
adds that at whist there was no stock. The deuces were

put out and the bottom card was turned up for trumps.
It is believed that the earliest mention of whist is by

Taylor, the Water Poet (Motto, 1621). He spells the word Whisk
&quot;

whisk.&quot; The earliest known use of the present spelling is or

in Hudibras, the Second Part (spurious), 1663. The word
is then spelt indifferently whisk or whist for about half a

century. Cotton (1674) spells it both ways. Seymour
(Court Gamester, 1734) has &quot;

whist, vulgarly called whisk.&quot;

While whist was undergoing this change of name, there

was associated with it the additional title of swabbers

(probably allied to sweep, or sweepstakes). Fielding
(History of Mr Jonathan Wild) says that whisk-and-swab-
bers was &quot;the game then [1682] in chief

vogue.&quot; Grose

(Dictionary of the Vulgar Tongue, 1785) states that

swabbers are &quot; the ace of hearts, knave of clubs, ace and
duce of trumps at whist.&quot; The true function of the swabbers
is not positively known

;
it is probable that the holders

of these cards were entitled to receive a certain stake from
the other players. Swabbers dropped out of general use

during the 18th century. The points of the game rose

from nine to ten
(&quot;nine

in
all,&quot; Cotton, 1725; &quot;ten in

all,&quot; Seymour, 1734, &quot;rectified according to the present
standard of

play&quot;). Simultaneously with this altera

tion, or closely following it, the entire pack of fifty-two
cards was used, the deuces being no longer discarded.

This improvement introduces the odd trick, an element of

great interest in modern whist. Early in the 18th century
whist was not a fashionable game. The Hon. Daines Bar-

rington (Archseologia, vol. viii.) says it was the game of

the servants hall. Contemporary writers refer to it in a

disparaging way, as being only fit for hunting men and

country squires, and not for fine ladies or people of quality.

According to Barrington, whist was first played on scien

tific principles by a party of gentlemen who frequented the

Crown Coffee House in Bedford Row, London, about 1728. Crown

They laid down the following rules :

&quot; Lead from the Coffee

strong suit
; study your partner s hand

;
and attend to the ^f

6

score.&quot; Shortly after the celebrated Edmond HOYLE (q.v.)

published his Short Treatise (1743). It has been surmised

by some that Hoyle belonged to the Crown Coffee House

party. This, however, is only a conjecture. There is

abundant evidence to show that, in the middle of the 18th

century, whist was regularly played at the coffee houses
of London and in fashionable society. And it is notorious

that, ever since the time of Hoyle, the game has continued
to increase in public estimation.

It will be of interest to mark the successive stages Cotton,

through which whist has passed from the time of Cotton
to the present day. The only suggestions as to play in

Cotton are that,
&quot;

though you have but mean cards in your
own hand, yet you may play them so suitable to those in

your partner s hand that he may either trump them or

play the best of that suit
;

&quot;

also that &quot;

you ought to have
a special eye to what cards are play d out, that you may
know by that means either what to play if you lead or how
to trump securely and advantagiously.&quot; It appears from
this that the main ideas were to make trumps by ruffing,
to make winning cards, and to watch the fall of the cards

with these objects. In the rules laid down by the Crown
Coffee House school a distinct advance is to be noticed.

Their first rule,
&quot; Lead from the strong suit,&quot; shows a know

ledge of the game only to be acquired by careful study,

together with a long train of reasoning. The arguments in

favour of the original strong-suit lead would be out of

place here
; they are to be found in any modern manual.

Their second rule, &quot;Study your partner s hand,&quot; though
sound, is rather vague, and savours somewhat of a repeti
tion of Cotton. Their third rule,

&quot; Attend to the score,&quot;

if amended into
&quot;Play

to the score,&quot; is most valuable.

From the Crown Coffee House school to Hoyle is rather Hoyle.

a wide jump; but there is no intervening record. Whether
or not Hoyle derived at least a part of his inspiration from
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that school, certain it is that in his Short Treatise he en

dorsed and illustrated their rules. He also brought the

doctrine of probabilities to bear on the game, and gave a

number of cases which show a remarkable insight into

the play. Two examples will suffice. He distinguishes

between the lead of king from king, queen, knave, and

one small card and of knave from king, queen, knave, and

more than one small card. He also directs the third hand

holding queen, ten, nine, and a small card to play the nine,

not the small one, to his partner s lead of ace. This whist

is so good, and so advanced, that even now, a hundred and

fifty years later, only the very best players can be de

pended on to observe and profit by it.

Payne. About 1770 was published Payne s Maxims for Playing
the Game of Whist. The advance in this book is decided.

Leading from five trumps, in the hope of bringing in your
own or your partner s long suit, is made into a general rule.

And here, for the first time, the rule with respect to returned

leads is printed, viz.,
&quot; In returning your partner s lead

play the best you have, when you hold but three originally.&quot;

This rule, of all elementary ones, is, according to Clay,
&quot;the most important for the observance of whist-players.&quot;

Hoyle does not give any such rule for returned leads, whence
it may be inferred that no settled practice prevailed in his

Mat- day. Matthews s Advice to the Yoiing Whist-Player (anon.,
thews.

1804) repeats the &quot;maxims of the old school,&quot; with &quot;ob

servations on those he thinks erroneous
&quot; and &quot;with several

new ones.&quot; Matthews s book was a valuable contribution

to whist literature, but some of the maxims which he
thinks erroneous are now generally allowed to be correct.

Thus, he prefers leading a single card to opening a long
weak suit, the modern practice being just the contrary.
He rejects leads from suits of three cards, except when the

leader has reason to think it is his partner s suit
;
then

he should &quot;

play off the highest, though the king or
queen,&quot;

and he adds, &quot;iY..5. This is contrary to the general prac
tice, but undoubtedly right.&quot; Assuming his statement
to be true, the general practice was evidently wrong.
Matthews is sometimes credited with the discovery of the

modern principle with regard to discarding. The old rule

was always to discard from the weakest suit. The modern
rule is to discard from the best protected suit when the

opponents have the command of trumps. What Matthews
does say is,

&quot;

If weak in trumps, keep guard to your ad
versaries suits

;
if strong, throw away from them.&quot; This

advice, though good, does not amount to anything like a

principle of play.
Short Soon after Matthews wrote, the points of the game

were cut down from ten to five. Clay s account of this

change is that, about the beginning of the 19th century,
Lord Peterborough having lost a large sum of money, the

players proposed to make the game five up, in order to give
the loser a chance of recovering his loss. The new game,
short whist, was found to be so lively that it soon became
general, and eventually superseded the long game. This

produced in 1835 Short Whist by &quot;Major A.&quot; &quot;Major

A.&quot; is only Matthews done into short whist by a literary
hack, who substituted &quot;

five
&quot;

for &quot;

ten,&quot;
and so on through

out. The book would not call for notice here, but that

Major A. was regarded as the authority on whist for a
considerable time, probably because it was erroneously
supposed that the author was the well-known Major
Aubrey, one of the best players of his day. Similarly
&quot;

Ccelebs
&quot;

(Laws and Practice of Whist, 1851), who mainly
repeats

^

former writers, only calls for mention because he
first printed in his second edition (1856) an explanation
of the call for trumps. Calling for trumps was first recog
nized as part of the game by the players at Graham s

Club about 1840. Long whist may be said to have died
about the same time that Major A. s book was published.

The new game necessarily caused a change in the style of

play, as recorded by James Clay in The Laics of Short Clay.

Whist, and a Treatise on the Game (1864). That dis

tinguished player says that, when he first remembered

whist, its celebrities were for the most part those who had
been educated at long whist. In his judgment the old

school was very accurate and careful, but was wanting in

the dash and brilliancy of the best modern players, and
sinned by playing what is now called a backward game.

Whist then travelled, and about 1830 some of the best French

French whist -players, with Deschapelles at their head,
whist,

modified and improved the old-fashioned system. They
were but little influenced by the traditions of long whist,
and were not content merely to imitate the English. The
French game was the scorn and horror of the old school,
who vehemently condemned its rash trump leads. Those
who adopted the practice of the new school were, however,
found to be binning players. By way of example, the

English player of the old school never thought of playing
to win the game before it was saved

;
the French player

never thought of saving the game until he saw he could not
win it. As between the two systems, Clay preferred the

rash attack to the cautious defence, and recommended a

middle course, leaning more to the new than to the old

doctrine.

Dr Pole (Philosophy of Whist, 1883) remarks that the

long experience of adepts had led to the introduction of

many improvements in detail since the time of Hoyle, but

that nothing had been done to reduce the various rules of

the game to a systematic, form until between 1850 and

1860, when a knot of young men proceeded to a thorough
investigation of Avhist, and in 1862 one of the members of

this
&quot;

little whist school
&quot;

brought out a work, under the

pseudonym of &quot;

Cavendish,&quot; which &quot;

gave for the first Caven-

time the rules which constitute the art of whist-playing
dish,

according to the most modern form of the
game.&quot; The

little school was first brought prominently into notice by
an article on whist in the Quarterly Revieio of January
1871. On the appearance of this article it was fiercely
debated by the press whether the &quot;

little school
&quot;

did any
thing extraordinary, whether they elaborated anything, or

compassed anything, or advanced a science, or whether

they drew their inspiration from external sources, and

merely gave a systematic arrangement to what was well

known and procurable before. It was finally allowed that

the little school did originate something, as they were
the first to give, logically and completely, the reasoning
on which the principles of play are based. Whist had

previously been treated as though the &quot;

art
&quot;

of the game
depended on the practice of a number of arbitrary conven

tions. But the fact is that all rules of whist-play depend

upon and are referable to general principles. Hence, as

soon as these general principles were stated, and the

reasons for their adoption were argued, players began to

discuss and to propose innovations on the previously
established rules of play.
A critical examination of the more important proposals Discard-

made since 1862 may here be appropriately introduced. iug-

The older authorities laid down the rule, Discard from

the weakest suit. It was shrewdly noticed that, when
command of trumps was shown by the adversaries, the

rule was more honoured in the breach than in the ob

servance, the reason being that, when the attack was ad

verse, the instinct of the player prompted him to guard
his weak suits. Hence the rule was modified, and it be

came the practice to discard from the best protected suit

when the command of trumps is with the opponents. There

can be no doubt as to the soundness of this modern rule

of play, and it has been generally accepted. It was sud

denly discovered that Matthews advanced a similar doctrine.
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Tlis pretensions to this distinction have already been ex

amined. Soon after this (1872) followed the echo of the

call for trumps. Calling for trumps, as all whist-players

know, is effected by throwing away an unnecessarily high
card. When the lower card is subsequently played, a royal

invitation is given to the partner to abandon his own game
and to lead trumps, there being great strength in the caller s

hand. In practice it was found for various reasons (for

which manuals must be consulted) to be highly advantage
ous for the caller s partner to be able to indicate whether

he also had numerical strength in trumps (i.e.,
a minimum

of four). The rule was eventually adopted that the caller s

partner with at least four trumps should, if he had an

opportunity, call in response, or echo, by also throwing

away an unnecessarily high card
;

of course, if he had the

opportunity, and refrained from echoing, he had less than

four trumps. This rule of play was not appreciated at

the time; but now (1888) it has the adherence of all

thoughtful players.

Contemporaneously with the echo, the lead of the pen
ultimate card from suits of five or more cards was strenu

ously advocated in some quarters, and as strenuously

opposed in others. Up to this date it had been the

general practice, when leading a low card from a strong

suit, to prefer the lowest card of the suit, irrespective of

the number held. But some acute players departed from
this rule when they held an intermediate sequence of three

cards. Thus, with king, ten, nine, eight, two (intermediate

sequence of ten, nine, eight), they would lead the eight
in preference to the two, as a card of protection, in case

the partner should happen to be very weak in the suit,

when the eight must force an honour, whereas the two

might enable the opponent to win the first trick with a

six or a seven. Equally acute partners soon observed

that, when a strong-suit player began with, say, an eight,

and afterwards played a small card, the card must have
been from a suit of at least five cards. As soon as this

inference was established, the acute leader argued that, if

lie could show number in his strong suit (an important
exhibition in modern whist), he need not confine this

exhibition to those suits only in which he held an inter

mediate sequence. He contended that the right play is

to lead the lowest but one (or the penultimate) from all

suits containing five or more cards, with which the less

advanced player would begin by leading the lowest. Then
ensued the grand battle of the penultimate. The old

players regarded it with the same &quot;horror&quot; as they had

formerly displayed with respect to the French school, and
even went so far as to stigmatize it as a private under

standing and as cheating. The next stock objection raised

was that it was an innovation. These feeble arguments
were soon disposed of. The method was accessible to every
one through the medium of the press; and, as Clay (Short

Whist, 1864) rightly observes, &quot;It is fair to give your
partner any intimation which could be given, if the cards

were placed on the table, each exactly in the same manner
as the others, by a machine, the players being out of sight
and hearing each of the others.&quot; The more genuine stric

tures were that penultimate leads complicate the game,
that they give no advantage to the players, and that they
simulate leads from weak suits (from which the highest
is led). It is very doubtful whether penultimate leads do

complicate the game. But, admitting for the sake of argu
ment that they do, it is no objection to an intellectual

pastime that it exercises the brains of the players. The

question whether those who practise penultimate leads

reap any advantage therefrom is one which can only be
determined by experience. The best test is the habit of

those who play for a stake. They all hope to win
; they

are not likely to persist obstinately in a practice by which

they find they gain nothing ;
and at the present moment

(1888) there is scarcely a player of any ability who de

liberately rejects the penultimate lead when he has a

partner capable of understanding it. Hence it may be
inferred that the experience of some sixteen years has
resulted in a decided feeling that penultimate leads are
on the whole advantageous to those who practise them.
The simulation of a lead from a weak suit has no locus standi
if it is borne in mind that original leads are contemplated,
and that the original lead of all good players is from a

strong suit. James Clay, the greatest player of his day,
was at first opposed to penultimate leads. When he had
considered the full arguments for and against them, he

&quot;put
them to the test of his individual experience, acknow

ledged their value, and did not hesitate to give his adhesion
to them.&quot;

*

The consideration of the proper card to lead from five-

card suits naturally led to that of the correct lead from
more than five cards, in the case of suits opened with a

small card. General Drayson (Art of Practical Whist,

1879) was the first to lay down that six of a suit can be
shown by leading the antepenultimate card. Thus, from

queen, nine, seven, four, three, two of a suit he advised the

lead of the four. General Drayson s proposal did not find

favour with many players, though it distinctly follows

where the penultimate from five is admitted.

Meanwhile, leads from high cards, having regard to the

number held in the suit, had not escaped attention. Thus,
from suits headed by ace, queen, knave it had always been
the custom to lead ace, then queen, irrespective of num
ber. The third hand, holding king and small ones, was ex

pected to pass the queen. But, if the lead was from five

cards or more, and the third hand held king and two
small ones, this play often resulted in blocking the leader s

strong suit. It was therefore held, after some discussion

and tentative play, that with more than four of the suit

the leader should proceed with knave after ace, in order

to invite his partner to put on king, if it remained singly

guarded. From this it follows that a similar distinction

should be drawn as to the second lead from queen, knave,

ten, according to the number of accompanying small cards.

If the lead is from four cards only, queen should be led,

then knave
;

if from more than four, queen, then ten.

These innovations were introduced about 1874-75. It will

be observed that the original idea in choosing a penulti
mate or antepenultimate card was to protect the suit, and
that the original idea in choosing the higher or lower of

two high indifferent cards was to give the partner the

option of unblocking. Behind this there was seen to lie

the collateral advantage of showing number. Hence these

rules of play were frequently resorted to merely for the

purpose of telling whether four or more than four cards of

the suit selected to lead from were present in the hand of

the original leader.

So far the indicated method, sound enough in itself,

amounted only to the enunciation of modified rules of play.
It yet remained for some one to propound a constant

method of treating all leads, and to classify the isolated

rules so as to render it possible to lay down general

principles. This was accomplished in 1883-84 by Nicholas

Browse Trist of New Orleans, U.S.A.
;
and hence the

method of leading reduced to form by him is known by
the name of American leads. American leads propose a

systematic course of play when opening and continuing
the lead from the strong suit. First, with regard to a

low card led. When you open a strong suit with a low

card, lead your fourth best. When opening a four-card

suit with a low card, the lowest, which is the fourth best,

is the card selected. When opening a five-card suit with

MPrefaciTby the editors&quot; to&quot;Ci&y a Short IVhist, 1881.

XXIV. 69
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penulti-
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a low card, the penultimate card is selected. Instead of

calling it the penultimate, call it the fourth best. So with

a six-card suit
; but, instead of antepenultimate, say fourth

best. And so on with suits of more than six cards : dis

regard all the small cards and lead the fourth best.

Secondly, with regard to a high card led, followed by a

low card. When you open a strong suit with a high card

and next lead a low card, lead your original fourth best.

The former rule was to proceed with the lowest. Thus,

from ace, knave, nine, eight, seven, two the leader was

expected to open with the ace, and then to lead the two.

An American leader would lead ace, then eight. Thirdly,

with regard to a high card led, followed by a high card.

When you remain with two high indifferent cards, lead

the higher if you opened a suit of four, the lower if you

opened a suit of five or more. Examples have already

been given of the cases of ace, queen, knave, &c., and of

queen, knave, ten, &c. On the promulgation of these

general principles another pitched battle followed, which

raged with great fury. The objections urged
_
against

American leads are much the same as those against the

penultimate, viz., (1) that they complicate the game, (2)

that they seldom affect the result, (3) that the informa

tion afforded may be of more use to the opponents than

to the leader s partner. The complication argument has

but little foundation in fact. All an American leader asks

his partner to observe is that, when he originally leads a

low card, he holds exactly three cards higher than the one

led
;
when he originally leads a high card, and next a low

one, he still holds exactly two cards higher than the second

card led
;
and when he originally leads a high card, and

follows it with a high card, he indicates in many cases, to

those who know the analysis of leads (as laid down in

whist books), whether the strong suit consisted originally

of four or of more than four cards. It cannot be denied

that moderate players may lack the quick perception which

will enable them to take full advantage of the information

afforded
;
but that is no reason why better players should

be deprived of the advantage, and it is no reason why the

moderate player should not learn to speak the language of

whist intelligibly, for the benefit of partners who do under

stand it. The answer to the effect-on-the-result argument
is that American leads add but little which is new to the

game. They only aim at consolidating the received prac

tice, and at extending a law of uniformity to cases not

previously provided for. The who -gets -the -best -of- the-

information argument is more difficult to meet. Under

other whist conditions experience tells that it is advan

tageous in the long run to convey information of strength,

notwithstanding its publication to the whole table. It is

most improbable, therefore, that a player will be at a dis

advantage by publishing too much and too precise inform

ation as to his strength. But it must be admitted that

this is not necessarily a sequitur ; long experience can only

decide on which side the balance of advantage lies. Five

years experience is hardly enough. But it may be re

marked that no instances are known of players who, having
once adopted these leads, have voluntarily relinquished

them.

The introduction of American leads rendered it neces

sary thoroughly to overhaul the received play of the second

and third hands, of the second hand, in consequence of

the information given, as to when he should cover or pass
the card led

;
of the third hand, for the same reason, when

he should play to unblock his partner s long suit. A dis

cussion of these refinements would be out of place here.

It is to be found in Whist Developments, by
&quot; Cavendish

&quot;

(1885).

A printed existence was first given to the laws of whist liy Hoyle
in 1743. The fourteen laws then issued were subsequently increased

to twenty-four. These laws were the authority until 1760, when
the members of White s and Saunders s Chocolate Houses revised

them. The revised laws (nearly all Hoyle) were accepted by whist

players for over a century, notwithstanding that they were very in

complete. In 1863 the Turf Club undertook to frame a more com

prehensive code, and to solicit the co-operation of the Portland

Club. The laws of short whist, approved by these two clubs, were

brought out in 1864. They were at once adopted by numerous

other clubs, and are now (1888) the standard by which all disputed

points are decided.

LAWS OF WHIST.!

Tlie Rubber. 1. The rubber is the best of three games. If the first two games Rubber.
be won by the same players, the third game is not played.

Scoring. 2. A game consists of five points. Each trick, above six, counts bcormg.
one point.

3. Honours i.e., ace, king, queen, and knave of trumps are thus reckoned :

if a player and his partner, either separately or conjointly, hold (i.) the four

honours, they score four points ; (ii.) any three honours, they score two points ;

(iii.) only two honours, they do not score.

4. Those players who, at the commencement of a deal, are at the score of

four, cannot score honours.
5. The penalty for a revoke takes precedence of all other scores

;
tricks

score next ; honours last.

6. Honours, unless claimed before the trump card of the following deal is

turned up, cannot be scored.

7. To score honours is not sufficient : they must be called at the end of the

hand ;
if so called, they may be scored at any time during the game.

8. The winners gain (i.) a treble, or game of three points, when their adver

saries have not scored ; (ii.) a double, or game of two points, when their adver

saries have scored less than three ; (iii.) a single, or game of one point, when
their adversaries have scored three or four.

9. The winners of the rubber gain two points (commonly called the rubber

points), in addition to the value of their games.
10. Should the rubber have consisted of three games, the value of the losers

game is deducted from the gross number of points gained by their opponents.
11. If an erroneous score be proved, such mistake can be corrected prior to

the conclusion of the game in which it occurred, and sucli game is not con

cluded until the trump card of the following deal has been turned up.
12. If an erroneous score, affecting the amount of the rubber, be proved,

such mistake can be rectified at any time during the rubber.

Cutting. 13. The ace is the lowest card. Cutting.
14. In all cases every one must cut from the same pack.
15. Should a player expose more than one card, he must cut again.
Formation ofTalile. 16. If there are more than four candidates, the players Forma-

are selected by cutting, those first in the room having the preference. The tion of
four who cut the lowest cards play first, and again cut to decide on partners. j. r

,y)
i e

The two lowest play against the two highest ;
the lowest is the dealer, who has

choice of cards and seats, and, having once made his selection, must abide by it. &c -

17. When there are more than six candidates, those who cut the two next

lowest cards belong to the table, which is complete with six players. On the

retirement of one of those six players, the candidate who cut the next lowest

card has a prior right to any after-comer to enter the table.

Cutting Cards of Equal Value. 18. Two players cutting cards of equal value,

unless such cards are the two highest, cut again ;
should they be the two low

est, a fresh cut is necessary to decide which of those two deals.

19. Three players cutting cards of equal value cut again. Should the fourth

(or remaining) card be the highest, the two lowest of the new cut are partners,
the lower of those two the dealer. Should the fourth card be the lowest, the

two highest are partners, the original lowest the dealer.

Cutting Out. 20. At the end of a rubber, should admission be claimed by
any one or by two candidates, he who has, or they who have, played a greater
number of consecutive rubbers than the others is, or are, out. But, when all

have played the same number, they must cut to decide upon the out-goers ;

the highest are out.

Entry and Re-entry. 21. A candidate wishing to enter a table must declare

such intention prior to any of the players having cut a card, either for the pur
pose of commencing a fresh rubber or of cutting out.

22. In the formation of fresh tables those candidates who have neither be

longed to, nor played at, any other table have the prior right of entry ;
the

others decide their right of admission by cutting.
23. Any one quitting a table prior to the conclusion of a rubber may, with

consent of the other three players, appoint a substitute in his absence during
that rubber.

24. A player cutting into one table whilst belonging to another loses his right
of re-entry into that latter, and takes his chance of cutting in as if he were a

fresh candidate.
25. If any one break up a table, the remaining players have the prior right

to him of entry into any other ; and, should there not be sufficient vacancies at

such other table to admit all those candidates, they settle their precedence

by cutting. ,
.

Shuffling. 2Q. The pack must neither be shuffled below the table nor so that blmmm.
the face of any card be seen.

27. The pack must not be shuffled during the play of the hand.

28. A pack, having been played with, must neither be shuffled by dealing it

into packets nor across the table.

29. Each player has a right to shuffle, once only, except as provided by rule

32, prior to a deal, after a false cut, or when a new deal has occurred.

30. The dealer s partner must collect the cards for the ensuing deal, and has

the first right to shuffle that pack.
31. Each player after shuffling must place the cards, properly collected and

face downwards, to the left of the player about to deal.

32. The dealer has always the right to shuffle last
; but, should a card or cards

be seen during his shuffling or whilst giving the pack to be cut, he may be

compelled to re-shuffle.

The Deal. 33. Each player deals in his turn. The right of dealing goes to Deal,

the left.

34. The player on the dealer s right cuts the pack, and in dividing it must
not leave fewer than four cards in either packet. If in cutting or in replacing
one of the two packets on the other a card be exposed, or if there be any con

fusion of the cards, or a doubt as to the exact place in which the pack, was

divided, there must be a fresh cut.

35. When a player, whose duty it is to cut, has once separated the pack, he

cannot alter his intention : he can neither re-shuffle nor re-cut the cards.

36. When the pack is cut, should the dealer shuffle the cards, he loses his

deal.

i From the club code, edited by J. L. Baldwin, by permission of Messrs. De
La Rue and Co.
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A tow Deal -37. There must be a new deal-(i.) if during a deal or duringthe play of a hand the pack be proved incorrect or imperfect ; (ii.) if any card
excepting the last, be faced in the pack.

38. If whilst dealing a card be exposed by the dealer or his partner, should
neither of the adversaries have touched the cards, the latter can claim a new
deal A card exposed by either adversary gives that claim to the dealer, provided that Ins partner has not touched a card. If a new deal does not take
place, the exposed card cannot be called.

39. If during dealing a player touch any of his cards, the adversaries maydo the same, without losing their privilege of claiming a new deal, should
chance give them such option.

40. If in dealing one of the last cards be exposed, and the dealer turn upthe trump before there is reasonable time for his adversaries to decide as to a
csli deal, they do not thereby lose their privilege.
41. If a player whilst dealing look at the trump card, his adversaries have

a right to see it, and may exact a new deal.
42. If a player take into the hand dealt to him a card belonging to the other

pack, the adversaries, on discovery of the error, may decide whether they will
have a fresh deal or not.
A Misdeal. 43. A misdeal loses the deal.
44. It is a misdeal (i.) unless the cards are dealt into four packets, one at

a time in regular rotation, beginning with the player to the dealer s left (ii )should the dealer place the last (i.e., the trump) card face downwards on hisown or any other pack ; (iii.) should the trump card not come in its regularorder to the dealer
; but he does not lose his deal if the pack be proved imper

fect
; (iv.) should a player have fourteen cards and either of the other three

less than thirteen ; (v.) should the dealer, under an impression that he hasmade a mistake, count either the cards on the table or the remainder of the
pack ; (vi )

i should the dealer deal two cards at once or two cards to the same
hand, and then deal a third

; but if, prior to dealing that third card, the dealer
can, by altering the position of one card only, rectify such error, he may do so
except as provided by the second paragraph of this law

; (vii ) should the
dealer omit to have the pack cut to him, and the adversaries discover the error
:inor to the trump card being turned up, and before looking at their cards
but not after having done so.

45. A misdeal does not lose the deal if during the dealing either of the adver
saries touch the cards prior to the dealer s partner having done so

; but should
the latter have first interfered with the cards, notwithstanding [that] either0r^0t

Su
f

t
he adversaries have subsequently done the same, the deal is lost

46. Should three players have their right number of cards, the fourth have lesshan thirteen and not discover such deficiency until he has played any of his
cards, the deal stands good. Should he have played, he is as answerable for
any revoke lie may have made as if the missing card or cards had been in hishand

;
he may search the other pack for it or them.

47. If a pack during or after a rubber be proved incorrect or imperfectsuch proof does not alter any past score, game, or rubber. That hand in whichthe imperfection was detected is null and void. The dealer deals a^ain
S. Any one dealing out of turn, or with the adversary s cards, maybe stoppedbefore the trump card is turned up, after which the game must proceed as ifno mistake had been made.

49. A player can neither shuffle, cut, nor deal for his partner, without the
permission of his opponents.

50. If the adversaries interrupt a dealer whilst dealing, either by questioningthe score or asserting that it is not his deal, and fail to establish such claim&quot;
should a misdeal occur, he may deal again.

51 Should a player take his partner s deal and misdeal, the latter is liable
to the usual penalty and the adversary next in rotation to the player who
ought to have dealt then deals.
The Trump Card 52. The dealer, when It is his turn to play to the first

flr t t kbe t

Car&amp;lt;1 iUt &quot; h S
i

iand If left &quot; the table after tlle

53 After the dealer has taken the trump card into his hand it cannot beasked for. A player naming it at any time during the play of that hand is liable
to have his highest or lowest trump called.

54. If the dealer take the trump card into his hand before it is his turn to
play, he may be desired to lay it on the table. Should he show a wron&quot; card
tins card may be called, as also a second, a third, &c., until the trump card be
produced.

55. If the dealer declare himself unable to recollect the trump card his
highest or lowest trump may be called at any time during that hand and un
less it cause him to revoke, must be played. The call may be repeated but not
changed, i.e., from highest to lowest, or vice versa, until such card is playedCards Liable to be C alkd. 50. All exposed cards are liable to be called andmust be left on the table

; but a card is not an exposed card when dropped onthe floor, or elsewhere below the table. The following are exposed cards --/i )two or more cards played at once ; (ii.) any card dropped with its face upwardsor in any way exposed on or above the table, even though snatched up so
quickly that no one can name it.

57. If any one play to an imperfect trick the best card on the table or leadone winch is a winning card as against his adversaries, and then lead a &quot;a in
or play several such winning cards one after the other, without waiting for
his partner to play, the latter may be called on to win, if he can the first or

.sed cards
SC tricks and the other ca1

&quot;

118 thus improperly played are ex-

58. If a player or players, under the impression that the game is lost or
won, or for other reasons, throw his or their cards on the table face upwardsS

.

C
?!!

ds T exposed and liable to be called, each player s by the adver-

ubundon it

O &quot;C 1 ^ * &quot; h S hand) he Ca &quot;&quot;ot be force&amp;lt;1 to

59. If all four players throw their cards on the table face upwards, the handsare abandoned, and no one can again take up his cards. Should this generalexhibition show that the game might have been saved, or won, neither chincan be entertained, unless a revoke be established. The revoking layers arethen liable to the following penalties: they cannot under any cfrc , ,s an&quot; swm the game by the result of that hand, and the adversaries n av ad b re&quot; totheir score, or deduct three from that of the revoking ,,layers

be
G

c;ile,l

Cai
hMt

ta( lll

i l

f

n&quot;&quot;

t
,

1 e rCSt f Hie hand S0 as to be nalned is liaWe to

i ,&amp;gt; i i

sl
,

adv|Jrsary na ne a wrong card, he is liable to have asuit called when he or his partner have the lead.
01. If a player, who has rendered himself liable to have the hMiest or lowestof a suit called, fail to play as desired, or if, when called on to lead one s
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65. The call of a card may be repeated until such card has been played
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ed &quot; to lcad a suit have nowe of it: the Penalty is paid.
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i f, T T^ Played to a rcA-.-67. If the third hand playbefoie the second the fourth hand may play before his partner.Should the third hand not have played, and the fourth play before his
partner the latter may be called on to win or not to win the trick

until he h ritaJS*
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s to the same trick, or mix his trump, or other
card, with a trick to which it does not properly belong and the mist-ike be
discovered until the hand is played out, he is answerable fop a consecmrevokes he may have made. If during the play of the hand the erar 1 e l&quot;.tected the tricks may be counted face downwards, in order to ascertain whet1 erthere be among them a card too many. Should this be the case, tl ey n av be
searched, and the card restored

; the player is, however, liable for aU revok swhich he may have meanwhile made.^ hoMIng one or more cards of the suit Revoke -

ilty for a revoke (i.) is at the option of the adversaries, who rt
.J hand may either take three tricks from the revoking playeror deduct three points from his score, or add three to their own score ( i )can be claimed for as many revokes as occur during the hand

; (iii.) is applicable only to the score of the game in which it occurs
; (iv.) cannot be divided
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8
*)!!*

1 cannot add on
,
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*wo to his own score and deduct one or twofrom the revoking player ; (v.) takes precedence of every other score, e g -\ l,e
claimants two, their opponents nothing-the former add three to their score

tricks and h-n f(
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ame even should the latter have made thirteen

73 A revoke is established, if the trick in which it occur be turned and
quitted, i.e., the hand removed from that trick after it has been turned foeedownwards on the table, or if either the revoking player or his partner, whetherin his right turn or otherwise, lead or play to the following trick

74. A player may ask his partner whether he has not a card of the suit whichhe has renounced. Should the question be asked before the trick is turned an
quitted, subsequent turning and quitting does not establish the revoke andthe error may be corrected, unless the question be answered in the negative r

trick
S revokl

&quot;8 Player or llis Partner have led or played to the following

75. At the end of the hand, the claimants of a revoke may search all the tricks70. It a player discover Ins mistake in time to save a revoke the adversaries
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ed hl erron or may requ^him to play his highest or lowest card to that trick in which he has renouncedAny player or players who have played after him may withdraw their cardsand substitute others. The cards withdrawn are not liable to be calledn. 11 a revoke be claimed, and the accused player or his partner mix thecards before they have been sufficiently examined by the adversaries, the revokeis established The mixing of the cards only renders the proof of a revoke
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). If a revoke occur be claimed, and proved, bets on the odd trick or on
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81. Should the players on both sides subject themselves to the penalty of
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ayer IWld &quot; ^ &quot; f t
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&quot;&quot; adversaries may either call the card
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&quot;&quot; &quot; f tlmi an&amp;lt;1 the tllpr thmi liavc flowed In-in theek is complete and tl,e error cannot be rectified. But, if only the second orthe second and third have played to the false lead, their cards on discovery of
: mistake, : &quot; e taken back

; there is no penalty against an v one exceotintr thp
original oflender, whose card may be called, or he or his plrtnerf when efther

, under no circumstances can a
i.~j~. ... v..v, 6^,,u u} me icauiu ui uie nanu during which he has revokedhe cannot score more than four. (Vide rule 01 )

Calling for XewCards.-S3. Any player (on paying for them) before but not
after, the pack be cut for the deal may call for fresh cards He must call fortwo new packs, of which the dealer takes his choice

General Rules.-St. Where a player and his partner have an option of exact
ing from their adversaries one of two penalties, they should agree who is tomake the election, but must not consult with one another which of the two

ruleS
penalties it is advisable to exact. If they do so consult, they lose their rightand if either of them, with or without consent of his partner, demand a pena yto which he is entitled, such decision is final. This rule does not applyin ex
acting the penalties for a revoke ; partners have then a right to consult

85. Any one during the play of a trick, or after the four cards are played and
before, but not after, they are touched for the purpose of gatherin- them -

gether may demand that the cards be placed before their respective ,.layers

trSfc -;\&quot;

y
r

ne&amp;gt; 1(r
ior to his partner playing, should call attention to thelick-either by saying that it is his, or by naming his card, or, without bein&quot;

required so to do, by drawing it towards him fiifl adversaries may requirethat opponent s partner to play the highest or lowest of the suit then led orto win or lose the trick.
87. In all cases where a penalty has been incurred, the offender is bound to

give reasonable time for the decision of his adversaries.
88. If a bystander make any remark which calls the attention of a player or

players to an oversight affecting the score, he is liable to be called on by the
players only, to pay the stakes and all bets on that game or rubber

89. A bystander by agreement among the players may decide any question90. A card or cards torn or marked must be either replaced by agreement ornew cards called at the expense of the table.
91. Any player may demand to see the last trick turned, and no more Underno circumstances can more than eight cards be seen duriii&quot; the play of thehand viz., the four cards on the table which have not been turned and quittedand the last trick turned.

ETIQUETTE OF WHIST.

The following rules belong to the established etiquette of whist.se equee o ws ey arenot called laws, as it is difficult, in some eases impossible, to apply any in-nalty

habiluLlySgard themf
&quot;^ miledy &quot; tO &quot;^ ^^ ^ wh

&quot;

adhered
P
to
kS f Cards arc invariall y &quot; S(-d at clubs

;
if possible this should be

Any one having the lead, and several winning cards to plav, should not drawa second card out of Ins hand until his partner has played to the first triek,such act being a distinct intimation that (he former has .laved a winning card.
ISo intimation whatever byword or gesture should be given by a player as

to the state of his hand or of the game.

Etiquette
of whist.
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A player who desires the cards to be placed, or who demands to see the last

trick, should do it for his own information only, and not in order to invite the

attention of his partner.
No player should object to refer to a bystander who professes himself unin

terested in the game, and able to decide any disputed question of facts, as to

who played any particular card, whether honours were claimed though not

scored, or vice versa, &c.

It is unfair to revoke purposely: having made a revoke, a player is not justi

fied in making a second in order to conceal the first.

Until the players have made such bets as they wish, bets should not be made
with bystanders.
Bystanders should make no remark, neither should they by word or gesture

give any intimation of the state of the game until concluded and scored, nor

should they walk round the table to look at the different hands.

No one should look over the hand of a player against whom he is betting.

DUMMY.

Dummy. Dummy is played by three players. One hand, called dummy s, lies exposed
on the table. The law* are the same as those of whist, with the following

exceptions : (i.) dummy deals at the commencement of each rubber; (ii.)

dummy is not liable to the penalty for a revoke, as his adversaries see his cards ;

should lie revoke and the error not be discovered until the trick is turned and

quitted, it stands good ; (iii.) dummy being blind and deaf, his partner is not

liable to any penalty for an error whence he can gain no advantage : thus, he

may expose some or all of his cards, or may declare that he has the game or

trick, &c., without incurring any penalty ; if, however, he lead from dummy s

hand when he should lead from his own, or vice versa, a suit may be called from

the hand which ought to have led.

DouUe Dummy. [This] is played by two players, each having a dummy or ex

posed hand for his partner. The laws of the game do not differ from dummy
whist, except in the following special law : there is no misdeal, as the deal is

a disadvantage. (H. J.)

WHISTON, WILLIAM (1667-1752), English divine and

mathematician, was born on 9th December 1667 at Norton

in Leicestershire, of which village his father was rector. He
was educated privately, partly on account of the delicacy

of his health and partly that he might act as amanuensis

to his father, who had lost his sight. He afterwards

entered at Clare College, Cambridge, where he applied
himself with extraordinary diligence to mathematical study,

and obtained a fellowship in 1693. He next became

chaplain to Moore, the learned bishop of Norwich, from

whom he received the living of Lowestoft in 1698. He
had already given several proofs of his noble but over

scrupulous conscientiousness, and at the same time of the

propensity to paradox and the pragmatical and wayward
temper which almost destroyed the usefulness of the fine

example of disinterestedness which he gave to a lax and

lukewarm age. His Theory of the Earth (1696), although
destitute of sound scientific foundation, obtained the praise
of both Newton and Locke, the latter of whom justly
classed the author among those who, if not adding much
to our knowledge,

&quot;

at least bring some new things to our

thoughts.&quot;
In 1701 he resigned his living, where his

conduct had been most exemplary, to become deputy at

Cambridge to Sir Isaac Newton, whom he shortly after

wards succeeded as Lucasian professor of mathematics.

For several years Whiston continued to write and preach
both on mathematical and theological subjects with con

siderable success
;
but his study of the Apostolical Con

stitutions had convinced him that Arianism was the creed

of the primitive church
;
and with him to form an opinion

and to publish it were things almost simultaneous. His

heterodoxy soon became notorious, and in 1710 he was

deprived of his professorship and expelled the university.
The rest of his life was spent in incessant controversy,

theological, mathematical, chronological, and miscellaneous.

He vindicated his estimate of the Apostolical Constitutions

and the Arian views he had derived from them in his

Primitive Christianity, published in 1711. In 1713 he

produced a reformed liturgy, and in 1730 one of the most
valuable of his books, the Life of Samuel Clarke. While
heretical on so many points, he was a firm believer in super
natural Christianity, and frequently took the field in de

fence of prophecy and miracle, including anointing the

sick and touching for the king s evil. His dislike to

rationalism in religion also made him one of the numerous

opponents of Hoadly s Plain Account of the LorcTs Supper.
He proved to his own satisfaction that Canticles was

apocryphal and that Baruch was not. He was ever press

ing his views of ecclesiastical government and discipline,
derived from the Apostolical Constitutions, on the rulers of

the church, and was lost in sincere astonishment that they
could not see the matter in the same light as himself. He
assailed the memory of Athanasius with a virulence at

least equal to that with which orthodox divines had treated

Arius. He attacked Sir Isaac Newton s chronological system
with success

;
but he himself lost not only time but money

in an endeavour to discover the longitude. Of all his

singular opinions the best known is his advocacy of clerical

monogamy, immortalized in the Vicar of Wakefteld. Of
all his labours the most useful is his translation of Josephus,
with valuable notes and dissertations, which continues to

be reprinted to this day. This appeared in 1736. His

last
&quot; famous discovery, or rather revival of Dr Giles

Fletcher
s,&quot;

which he mentions in his autobiography with

infinite complacency, was the identification of the Tartars

with the lost tribes of Israel. About the same time (1747)
he finally left the communion of the Church of England
for the Baptist, leaving the church literally as well as

figuratively by quitting it as the clergyman began to read

the Athanasian creed. He died in London, at the house

of his son-in-law, on 22d August 1752, leaving an auto

biography, which deserves more attention than it has re

ceived, both for its characteristic individuality and as a

storehouse of curious anecdotes and illustrations of the

religious and moral tendencies of the age. It does not,

however, contain any account of the proceedings taken

against him at Cambridge, these having been published

separately at the time.

Whiston is a striking example of a not unfrequent phenomenon,
the association of an entirely paradoxical bent of mind with pro
ficiency in the exact sciences. He is still more interesting as ex

emplifying a less ordinary observation, the possibility of arriving
at rationalistic conclusions in theology without the slightest tincture

of the rationalistic temper. His conclusions were in many respects
those of the latitudinarian divines of his day ;

but anything more
unlike the processes by which they attained these, or the spirit in

which they supported them, would be difficult to imagine. He was
not only paradoxical to the verge of craziness, but intolerant to the

verge of bigotry. &quot;I had a mind,&quot; he says, &quot;to hear Dr Gill

preach. But, being informed that he had written a folio book on
the Canticles, I declined to go to hear him.&quot; This moral and in

tellectual unreason effectually destroyed the weight otherwise clue

to his erudition and acuteness, and left nothing recommendable for

imitation in his conduct as a whole, except his passion for truth and
his heroic disinterestedness, virtues in which few have rivalled him,

though some may have exhibited them less ostentatiously. &quot;When

not engaged in controversy lie was not devoid of good sense. He
often saw men and things very clearly, and some of his bon-mots
are admirable.

WHITBY, a seaport and watering-place in the North

Riding of Yorkshire, England, is picturesquely situated on

both banks of the Esk, at its entrance into the North Sea,

and on the North-Eastern Railway, 247J miles north of

London and 56 north-east of York. The river is crossed

by a bridge which opens in the centre to permit the passage
of vessels. The old parts of the town present a very

antique and picturesque appearance, with narrow, steep,

and irregular streets and plain old-fashioned houses, while

the modern portion, included chiefly in West Cliff, possesses
the usual characteristics of a fashionable Avatering-place.

Of the old abbey all that now remains are the ruins of

the church, occupying the site of the old Saxon building,
but exhibiting no traces of remains earlier than the 12th

century. The oldest portion is the choir, which is Early

English ;
the transept also is Early English but of later

date
;
and the nave is rich Decorated. The west side of

the nave fell in 1763 and the tower in 1830. On the

south side are foundations of cloisters and domestic build

ings. Adjoining the abbey is Whitby Hall, built by Sir

Francis Cholmley about 1580 from the materials of the

monastic buildings, enlarged and fortified by Sir Hugh
Cholmley about 1635, and restored within recent years.

A little below the abbey is the parish church of St Mary,
at first Norman, which still retains some portions of the
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original building, but owing to a variety of alterations

and reconstructions at different periods presents a very
incongruous appearance. The principal public buildings
are the town-hall, the museum, the public baths, St Hilda s

Hall, the temperance hall, and the sea-side home. Pre
vious to 1632 the piers of the harbour were constructed

of wood, but in that year a west pier of stone was con

structed by Sir Hugh Cholmley. Under an Act of Parlia

ment obtained in 1702 the west pier was reconstructed

and the east pier greatly improved. Lately further im

provements have been in progress, including the dredging
of the river and the extension of the quay to permit

Plan of Wkitby.

the landing of fish close to the railway station. In 1886
the number of vessels that entered the port was 384 of

48,439 tons, the number that cleared 371 of 48,504 tons.

The chief exports are jet ornaments and iron, but the

shipping trade is on the decline
;

in fact the town is

being gradually transformed into a fashionable watering-

place. The manufacture of alum, by which in the reign
of Elizabeth the foundations of its prosperity were laid, is

now discontinued. The introduction of iron ship-building
has also affected an industry (the building of wooden ships)
for which Whitby was at one time famous : it was here that

the ships for Captain Cook s voyages were built. In 1886
the number of vessels built at the port was 3 of 1356 tons.

Whale-fishing, established in 1753, began to decline in

1823, and was abandoned in 1837. The only manufacture
that maintains its importance is that of jet ornaments,

peculiar to the town, and made from time immemorial from
a variety of petrified wood found towards the bottom of

the Upper Lias. The fishing industry, owing to improved
railway communications, has been progressive within late

years. In 1886 it employed 231 boats of 1830 tons.

Whitby is an important herring fishing station. The popu
lation of the urban sanitary district (area 2008 acres) was

12,400 in 1871 and 14,086 in 1881.

Whitby was called by the Saxons Strcon-sJialh, but in Domesday
the name occurs as Whitteby or the &quot; white town.

&quot;

It owes its

origin to the foundation of a monastery by Oswy, king of Northum-
bria, in 658, in fulfilment of a vow for a victory gained over King
1 unda. The monastery embraced an establishment both for nuns
and for monks of the Benedictine order, and under Hilda, a grand-
niece of Edwin, a former king of Northumbria, acquired high
celebrity. In 664 it was the meeting-place of a synod held under
the presidency of Oswy to determine the time of keeping Easter and
the shape of the religions tonsure. In 867 the town and abbey
were destroyed by the Danes, after which they lay waste for upwards
of 200 years. At the Conquest they belonged to Gospatric, earl of

Northumberland, whose lands were confiscated by William ami

given to Hugh, earl of Chester, who sold them to William dc Percy.
In 1074 the restoration of the abbey was begun by Reinfrid, who
had been a soldier in the Conqueror s army. In 1539 the abbey
and lands were surrendered to the crown, and in 1555 were pur
chased by Sir Richard Cholmley. Whitby obtained the grant of
a market from Henry II., and of a fair from Henry VI. It was
created a parliamentary borough in 1832, but in 1885 it was in
cluded in the Whitby division of the North Riding.

WHITE, GILBERT (1720-1793), the natural historian of

Selborne, was born on 18th July 1720 in the little Hamp
shire village which his writings have rendered so familiar

to all lovers of either books or nature. He was educated
at Basingstoke under Warton, father of the poet, and sub

sequently at Oriel College, Oxford, where he
obtained a fellowship (1744). Entering upon
a country curacy in 1753, he returned to

Selborne in 1755, where he seems soon to

have discontinued his ministrations. He
obtained a sinecure living from his college
in 1758; but after his father s death in the

same year he became curate of the neigh

bouring parish of Faringdon, and repeatedly
declined valuable livings elsewhere, until

1784, when he returned to the curacy of

Selborne, and there ministered until his death

on 26th June 1793. He was never married.

His daily life was practically unbroken by any
great changes or incidents

;
for nearly half a cen

tury his pastoral duties, his watchful country walks,
the assiduous care of his garden, and the scrupulous
posting of his calendar of observations made up the
essentials of a full and delightful life, but hardly
of a biography. At most we can only fill up the

portrait by reference to the tinge of simple old-

fashioned scholarship, which 011 its historic side

made him an eager searcher for antiquities and

among old records, and on its poetic occasionally
stirred him to an excursion as far as that gentlest

slope of Parnassus inhabited by the descriptive muse. Hence we
are thrown back upon that correspondence with brother naturalists

which has raised his life and its influence so far beyond the common
place. His strong naturalist tendencies are not, however, properly
to be realized without a glance at the history of his younger brothers.

The eldest, Thomas, retired from trade to devote himself to natural
and physical science, and contributed many papers to the Royal
Society, of which he was a fellow. The next, Benjamin, became
the publisher of most of the leading works of natural history which

appeared during his lifetime, including that of his brother. The
third, John, became vicar of Gibraltar, where he accumulated much
material for a work on the natural history of the rock and its neigh
bourhood, and carried on a scientific correspondence, not only with
his eldest brother, but with Linnreus. The youngest, Henry, who
died soon after entering the church, is mentioned as having engaged
in meteorological observations. The sister s son, Samuel Barker,
also became in time one of White s most valued correspondents.
With other naturalists, too, he had intimate relations : with
Pennant and Daines Barrington he was in constant correspondence,
often too with the botanist Lightfoot, and sometimes with Sir

Joseph Banks and others, while Chandler and other antiquaries

kept alive his historic zeal. At first he was -content to furnish in

formation from which the works of Pennant and Barrington largely

profited ;
but gradually the ambition of separate authorship de

veloped from a suggestion thrown out by the latter of these writers

in 1770. The next year White sketched to Pennant the project of
&quot; a natural history of my native parish, an annus historico-naturalis,

comprising a journal for a whole year, and illustrated with largo
notes and observations. Such a beginning might induce more able

naturalists to write the history of various districts and might in

time occasion the production of a work so much to be wished for,

a full and complete natural history of these kingdoms.&quot; Yet the

famous Natural History of Selborne did not appear until 1789. It

was well received from the beginning.
To be a typical parish natural history so far as completeness or

order is concerned, it has of course no pretensions ;
batches of

letters, an essay on antiquities, a naturalist s calendar, and mis

cellaneous jottings of all kinds are but the unsystematized material

of the work proper, which was never written. Yet it is largely to

this very piecemeal character that its popularity has been due. The

style has the simple, yet fresh and graphic, directness of all good
letter writing, and there is no lack of passages of keen observation,

and even shrewd interpretation. White not only notes the homos
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and ways, the times and seasons, of plants and animals, com

paring, for instance, the different ways in which the squirrel, the

tield-inouse, and the nuthatch eat their hazel-nuts, or watches the

migrations of birds, which were then only beginning to be properly
recorded or understood, but he knows more than any other observer

until Darwin about the habits and the usefulness of the earth

worms, and is as certain as the latest physicists that plants distil

dew and do not merely condense it. The book is also interesting as

having appeared on the borderland between the mediaeval and the

modem school of natural history, avoiding the uncritical blundering
of the old Encyclopedists, without entering on the technical and

analytic character of the opening age of separate monographs.
Moreover, as the first book which raised natural history into the

region of literature, much as the Compleat Angler did for that

gentle art, we must affiliate to it the more finished products
of later writers like Thoreau or Jefferies. Yet, while these are

essential merits of the book, its endearing charm lies deeper, in

the sweet and kindly personality of the author, who on his rambles

gathers no spoil, but watches the birds and field-mice without

disturbing them from their nests, and quietly plants an acorn

where he thinks an oak is wanted, or sows beech-nuts in what is now
a stately row. He overflows with anecdotes, seldom indeed gets

beyond the anecdotal stage, yet from this all study of nature must

begin ;
and he sees everywhere intelligence and beauty, love and

sociality, where a later view of nature insists primarily on mere

adaptation of interests or purely competitive struggles. The en

cyclopedic interest in nature, although in White s day culminat

ing in the monumental synthesis of Buffon, was also disappearing
before the analytic specialism inaugurated by Linnrcus

; yet the

catholic interests of the simple naturalist of Selborue fully reappear
a century later in the greater naturalist of Down.

WHITE, JOSEPH BLANCO (1775-1841), author, was born

at Seville on lltb. July 1775. He was educated for the

Roman Catholic priesthood ;
but after his ordination

doubts as to the principles of Catholicism led him to

escape from Spain to England (1810), where he ulti

mately entered the Established Church, having studied

theology at Oxford and made the friendship of Arnold,

Newman, and Whately. He became tutor in the family
of the last-named when he was made archbishop of Dublin

(1831). While in this position he embraced Unitarian

views
;
and he found an asylum amongst the Unitarians

of Liverpool, where he died on 20th May 1841.
His principal writings are Doblado s Letters from Spain, 1822

;

Evidence against Catholicism, 1825
;
Second Travels of an Irish

Gentleman in Search of a Religion, 1834
;
Observations on Heresy

and Orthodoxy, 1835. They all show literary ability, and were

extensively read in their day. It is probable that his name will

be longest known in the world of letters by his sonnet addressed
To Night (&quot; Mysterious night ! when our first parent knew &quot;),

which
has found its way into almost all the recent anthologies, and was

spoken of by his contemporaries, Hunt and Coleridge, as one of
the finest in English or indeed in any language.
See Life of the Rev. Joseph Blanco White, written, by himself, with portions of his

Correspondence, edited by John Hamilton Thorn, London, 1845.

WHITE, ROBERT (1645-1704), engraver and draughts
man, was born in London in 1645. He studied engraving
under David Loggan, for whom he executed many architec

tural subjects ;
his early works also include landscapes

and engraved title-pages for books. He acquired great
skill in portraiture, his works of this class being commonly
drawn with the black-lead pencil upon vellum, and after

wards excellently engraved in line. Portraits executed in

this manner he marked &quot; ad vivum,&quot; and they are prized

by collectors for their artistic merit and their authenticity.
Virtue catalogued 275 portrait engravings by White, in

cluding the likenesses of many of the most celebrated per

sonages of his day ;
and nine portraits engraved in mezzo

tint are assigned to him by J. Chaloner Smith. White
died at Bloomsbury, London, in 1704.

His son, George White, who was born about 1671 and died about
1734, is also known as an engraver and portrait-painter.

WHITEBAIT, the vernacular name of a small Clupeoid
fish which appears in large shoals in the estuary of the

Thames during the summer months, and is held in great
esteem as a delicacy for the table. As to whether or not
it is a distirct form, the opinions of naturalists have been
divided ever since their attention was directed to the

question. Pennant and Shaw believed it to be some kind

of Cyprinoid fish, similar to the bleak, whilst Donovan,
in his Natural History of British Fishes (1802-8), misled

by specimens sent to him as whitebait, declared it to be

the young of the shad. In 1820 Yarrell proved conclu

sively that Donovan s opinion was founded upon an error;

unfortunately he contented himself with comparing white

bait with the shad only, and in the end adopted the opinion
of the Thames fishermen, whose interest it was to represent
it as a distinct adult form

;
thus the whitebait is introduced

into Yarrell s History of British Fishes (1836) as Clupea
alba. The French ichthyologist Valenciennes went a step

further, declaring it to be not only specifically but also

generically distinct from all other Clupeoids. On ex

amining the specimens of Clupea alba which passed from

YaiTell s collection into the British Museum, the present
writer found them to be the young of the common her

ring (Catal. Fish. Brit. Mus., vii. p. 416, 1868); and this

conclusion was fully borne out by visits to the Thames
boats and by an examination of their captures on the spot.
The bulk of the whitebait caught consists, in May and

June, chiefly of the fry of herring, mixed with a number of

shrimps, gobies, sticklebacks, pipe-fishes, young flounders,

and an occasional sprat. But, the Thames being unequal
to the supply of the large demand for this delicacy, large

quantities of whitebait are now brought to London and

other markets from many parts of the coast. They fre

quently consist of a much greater proportion of young
sprats than the fish obtained from the Thames

;
and they

sometimes prove a valuable mine for the collector, who

may find mixed with them pelagic animals (such as the

smaller kinds of Cephalopoda) which are not at all, or

but rarely, met with at the mouth of the Thames or on

the south coast generally. In times past whitebait were

considered to be peculiar to the estuary of the Thames
;

and, even after the specific identification of Thames white

bait with the young of the herring from other localities, it

was still thought that there was a distinctive superiority
in the condition and flavour of the former. It is possible
that the young herrings find in the estuary of the Thames
a larger amount of suitable food than on other parts of

the coast, where the,water may be of greater purity, but

possesses less abundance of the minute animal life on

which whitebait thrive. Indeed, Thames whitebait which

have been compared with young herrings from the mouth
of the Exe, the Cornish coast, Menai Strait, and the Firth

of Forth seemed to be better fed; but, of course, the

specific characteristics of the herring, into which we need

not enter here, were nowise modified.

The fry of fishes is used as an article of diet in almost

every country : in Germany the young of various species
of Cyprinoids, in Italy and Japan the young of nearly

every fish capable of being readily captured in sufficient

numbers, in the South Sea Islands the fry of Tcuthis.

in New Zealand young Galaxias are consumed at certain

seasons in large quantities ; and, like whitebait, these fry
bear distinct names, different from those of the adult fish.

Whitebait fishing in the Thames lasts from the end of March to

September. The majority of the fish caught at the beginning of

spring are about two inches long ; as the season advances the pro

portion of larger specimens becomes greater, although very small

ones occur abundantly throughout the season, thus apparently
confirming the opinion of those who maintain that the herring is

in its spawning not bound to any particular month. Whitebait
are caught on the flood-tide from boats moored in from 3 to

5 fathoms of water. The net used is a bag some 20 feet long,
narrow and small-meshed towards the tail-end, the mouth being

kept open in the direction of the advancing tide by a framework
3 or 4 feet square. It is placed alongside the boat and sunk
to a depth of 4 feet below the surface ; from time to time the

end of the bag is lifted into the boat, to empty it of its contents.

The &quot;schools&quot; of whitebait, advancing and retiring with the tide-

for days and probably for weeks, have to run the gauntlet of a,

dozen of these nets, and therefore get very much thinned in nuni-
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her by the end of the season. &quot;When the view commenced to gain

ground that whitebait were young herring, the question arose

whether or not the immense destruction of the young brood caused

by this mode of fishing injuriously affected the fishery of the

mature herring. This undoubtedly it does
; but, since it has been

ascertained that the herring is much more restricted in its migra
tions than was formerly believed, and that it merely moves from the

feeding-grounds in the depth of the ocean to the shallower spawn
ing-grounds of the neighbouring coast, the

injury,
such as it is,

must be local and limited to the particular district in which the

fishing for whitebait is methodically practised.

WHITEFIELD, or STAND, a large manufacturing village

of Lancashire, England, in the township of Pilkington, is

situated a short distance from the Radcliffe Bridge station

on the Lancashire and Yorkshire Railway, 5| miles north

of Manchester and 196 from London. It possesses a

number of fine villas inhabited by Manchester merchants.

The church of All Saints, commonly called Stand church,
was erected in 1826 from the designs of Sir Charles Barry.
There is a school founded and endowed by Henry Siddal

in 1688. Whitefield has risen into importance since 1829.

There are coal mines in the neighbourhood, and cotton-

spinning and hand and power loom weaving are carried on.

The population of the urban sanitary district (area 2048

acres) was 9054 in 1871 and 9516 in 1881.

A family of the name of Pilkington was settled at Pilkington
Tower or Stand soon after the Conquest, Leonard Pilkington being
mentioned as lord of the manor in the tenth year of Henry I.

The manor of Pilkington was granted to the earl of Derby by Henry
VII. after the battle of Bosworth. The old hall of the Pilking
ton family, called Stand Hall, existed as recently as 1848. On the
foundation stone was the date 1580.

WHITEFIELD, GEORGE (1714-1770), one of the most

eloquent of pulpit orators, was born on 16th December
1714 at the Bell Inn, Gloucester, of which his father was
landlord. At about twelve years of age he was sent to the

school of St Mary de Crypt, Gloucester, where on account

of his skill in elocution he was chosen to perform in a

piece acted before the corporation of the school. He also

became very fond of reading plays, a circumstance which

probably had considerable influence on his subsequent
career, for his eloquence was essentially dramatic in its

character. At the age of fifteen he was taken from school

to assist his mother in the public-house, and for a year and
a half was a common drawer. He then again returned to

school to prepare for the university, and in 1733 entered

as a servitor at Pembroke College, Oxford. There he
came under the influence of the Methodists (see WESLEY),
and entered so enthusiastically into their practices and
habits that he was attacked by a severe illness, which com

pelled him to return to his native town. His sincere

and enthusiastic piety attracted the notice of Dr Benson,

bishop of Gloucester, who ordained him deacon on 20th
June 1736. Having in the following week returned to

Oxford and taken his degree, he began an evangelizing
tour in Bath, Bristol, and other towns, his eloquence at

once attracting immense multitudes. In 1736 he was
invited by Wesley to go out as a missionary to Georgia,
and went to London to wait on the trustees. Before set

ting sail he preached in some of the principal London

churches, and so rapidly did the fame of his eloquence
spread that crowds began to assemble at the church doors

long before daybreak. Several of the sermons which he
then preached were published &quot;at the request of the

hearers.&quot; On 28th December 1737 he embarked for

Georgia, which he reached on 7th May 1738. After three

months residence there he returned to England to receive

priest s orders, and to raise contributions for the support
of an orphanage. He was, however, coldly received by the

clergy generally, and began to preach in the open air. At
Bristol his addresses to the colliers soon attracted crowds,
which were latterly estimated to exceed 20,000 persons.
Whitefield s voice was so powerful that it penetrated to the

utmost limits of the crowd. His fervour and dramatic
action held them spell-bound, and his homely pathos soon

broke down all barriers of resistance.
&quot; The first discovery

of their being affected,&quot; he says,
&quot; was by seeing the white

gutters made by their tears, which plentifully fell down
their black cheeks.&quot; In 1738 an account of Whitefield s

voyage from London to Georgia was published without
his knowledge. In 1739 he published his Journal from
his arrival in Savannah to his return to London, and also

his Journal from his arrival in London to his departure
thence on his way to Georgia. As his embarkation was
further delayed for ten weeks he published A Continua
tion of the Rev. Mr Whitefield s Journal during the time he

was delayed in England by the Embargo. His unfavour
able reception in England by the clergy led him to make

reprisals. To Dr Trapp s attack on the Methodists he pub
lished in 1739 A Preservative against Unsettled Notions, in

which the clergy of the Church of England were rather

bitterly denounced
;
he also published shortly afterwards

The Spirit and Doctrine and Lives of our Modern Clergy,
and a reply to a pastoral letter of the bishop of London
in which he had been attacked. In the same year ap

peared Sermons on Various Subjects (2 vols.), the Church

Companion, or Sermons on Several Subjects, and a recom

mendatory epistle to the Life of Thomas Halyburton. He
again embarked for America in August 1739, and remained

there two years, preaching in all the principal towns.

While there he published Three Letters from Mr White-

field, in which he referred to the &quot;mystery of iniquity&quot;

in Tillotson, and asserted that that divine knew no more
of Christ than Mohammed did.

During his absence from England Whitefield found that

a divergence of doctrine from Calvinism had been intro

duced by Wesley ;
and notwithstanding Wesley s exhorta

tions to brotherly kindness and forbearance he withdrew

from the Wesleyan communion. Thereupon his friends

built for him near Wesley s church a wooden structure,

which was named the Tabernacle. In 1741, on the invita

tion of Ralph and Ebenezer Erskine, he paid a visit to

Scotland, commencing his labours in the Secession meeting

house, Dunfermline. But, as he refused to limit his minis

trations to one sect, the Seceders and he parted company,
and without their countenance he made a tour through
the principal towns of Scotland, the authorities of which

in most instances presented him with the freedom of the

burgh, in token of their estimate of the benefits to the com

munity resulting from his preaching. From Scotland he

went to Wales, where on 14th November he married Mrs

James, a widow. The marriage was not a happy one. On
his return to London he preached to the crowds in Moor-

fields during the Whitsun holidays with such effect as to

attract nearly all the people from the shows. After a second

visit to Scotland, June to October 1742, and a tour through

England and Wales, 1742-44, he embarked in August 1744

for America, where he remained till June 1748. On his

return to London he found his congregation at the Taber

nacle dispersed ;
and his circumstances were so depressed

that he was obliged to sell his household furniture to pay
his orphan-house debts. Having, however, made the ac

quaintance of the countess of Huntingdon, he soon found

his pecuniary affairs on a better footing. The countess

appointed him one of her chaplains, built and endowed

Calvinistic Methodist chapels in various parts of the

country, and erected a college for the training of candi

dates for the ministry. The remainder of Whitefield s life

was spent chiefly in evangelizing tours in Great Britain,

Ireland, and America. It has been stated that &quot;in the

compass of a single week, and that for years, he spoke in

general forty hours, and in very many sixty, and that to

thousands.&quot; On his return from America to England for
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the last time the change in his appearance forcibly im

pressed Wesley, who wrote in his Journal :

&quot; He seemed to

be an old man, being fairly worn out in his Master s ser

vice, though he had hardly seen fifty years.&quot;
When health

was failing him he placed himself on what he called
&quot; short

allowance,&quot; preaching only once every week day and thrice

on Sunday. In 1769 he returned to America for the

seventh and last time. He was now affected by a severe

asthmatic complaint ;
but to those who advised him to take

some rest, he answered,
&quot;

I had rather wear out than rust

out.&quot; He died on the 30th September 1770 at Newbury,
New England, where he had arrived on the previous evening
with the intention of preaching next day. In accordance

with his own desire he was buried before the pulpit in

the Presbyterian church of the town where he died.

Whitefield, says Lecky, &quot;was chiefly a creature of impulse and
emotion. He had very little logical skill, no depth or range of

knowlege, not much self-restraint.&quot; He possessed neither Wesley s

organizing power, nor his personal authority and influence. His
one talent was his gift of popular oratory, the secret of which was
his command of clear and direct English, his remarkable elocution

ary and dramatic skill, and his passionate fervour and simple
pathos. His printed works convey a totally inadequate idea of his

oratorical powers, and are all in fact below mediocrity. They ap
peared in a collected form in 1771-72 in seven volumes, the last

containing Memoirs of his Life, by Dr John Gillies. His Letters,

1734-70, were comprised in vols. i., ii., and lii. of his IVorks and
were also published separately. His Select Works, with memoir by
J. Smith, appeared in 1850.

See also Philip s Whitefield s Life and Times, 1837 ; Tyerma.risLifepfll
r
hitefield,

1876-77; and Lecky s History of England, vol. ii. (T. F. H.)
WHITEFISH is a collective name applied in different

countries to very different kinds of freshwater fishes, which,

however, have this in common, that their body is covered
with regularly arranged silvery scales, without spots or orna
mental colours. Thus the numerous European species of

the Cyprinoid genus Leuciscus are frequently comprised
under the name of &quot;

Whitefish,&quot; whilst in North America
this term is in general use for the various species of the

Salmonoid genus Coregonus, which abound in every lake

and river of Canada and the northern parts of the United
States.

WHITEHAVEN, a parliamentary borough of England
and the principal seaport of Cumberland, is situated at

the extremity of the Solway Firth, facing the Irish Sea,
41 miles south-west of Carlisle and 304 north-west of

London. It is connected by a branch line with the
London and North Western Railway. The town is built

chiefly in a valley overlooked by high grounds on the
north and south. The streets are spacious, with handsome

shops. The principal public buildings are the town-hall,

court-room, custom-house, police office, theatre, baths, free

library, infirmary, and dispensary. The harbour is pro
tected by two stone piers ;

the west pier (erected 1824-39)
is 965 feet long, and the north pier (1837-41) 918 feet.

There is daily communication with Liverpool, Glasgow,
Belfast, Dublin, and the Isle of Man. The town has
an import trade from America, the Baltic ports, France,
Spain and Portugal, and the Mediterranean. The princi

pal exports are coal, pig iron, lime, freestone, and grain.
The number of vessels that entered the port in 1886 was
2377, of 269,811 tons, the number that cleared 2297, of

257,025 tons. Iron ship-building is carried on, but the
number of vessels built in 1886 was only 2 of 2406 tons.

The other principal industries are engineering, brass-

founding, boiler -making, brick and earthenware manu
facturing, and dyeing. There are two large collieries, one

extending about 1 miles under the sea. Fishing is carried
on to a small extent, the number of boats engaged in 1886

being 18 of 441 tons. The population of the urban sani

tary district (area 679 acres) was 18,243 in 1871 and
19,295 in 1881.
Whitehaven owes its name to the light colour of the rocks

adjoining it. In the reign of Henry I. the manor formed part of

the monastery of St Mary s at York, to which the priory of St Bees

belonged. In 1599 the manor of St Bees was purchased from Sir

Thomas Chaloner by General Lowther and Thomas Wybergh, and
the whole in 1644 came into the possession of Sir John Lowther,
under whose ausmces the town advanced witk great rapidity.
From Charles II. the Lowthers obtained an additional grant of 150

acres, now partly included in the town, soon after which means were
taken greatly to improve the harbour. By Acts passed in the 7th
and llth years of Queen Anne s reign the town is governed by
twenty -two trustees elected trienniully. The earl of Lonsdale,
whose castle adjoins the town, is lord of the manor. AVhitehaven
has returned one member to parliament since 1832.

WHITELOCKE, BULSTRODE (1605-1675), son of Sir

James Whitelocke, a justice of the King s Bench, was
born at London, on 2d August 1605. He was educated
at Eton and afterwards at Merchant Taylors School,
London. In 1620 he entered St John s College, Oxford.
In preparing for the bar he became acquainted with

Selden, who aided him in his studies and gave him the

use of his library. Whitelocke sat for Stafford in the

parliament of 1626, and in the course of that year was
called to the bar. In 1630 he married a daughter of

Alderman Bennett. During the years that followed he was
in the favour of Laud. He was not a man likely to raise

disturbances in church and state
;
and he took an active

part in the preparation of the law of Court Masque after

Prynne s condemnation in 1634, not long after which his

wife died. Before the year was out he made a runaway
match with the sister of Lord Willoughby of Parham.
When the troubles began Whitelocke s cautious nature

led him to distrust Laud, though he kept himself from all

communication with the Scots. In the Long Parliament he

represented Great Marlow, and took part in the impeach
ment of Strafford. Later on he did his best to avert a civil

war, but prudently remained at Westminster instead of

joining the king. When the Royalists advanced after Edge-
hill, his house, Fawley Court, was pillaged by the soldiers.

When attempts were subsequently made to open negotia
tions with the king, he became a leading member of the

peace party, though, as he tells us himself, he &quot;

kept fair

with the other leading men of the House, as Mr Pym,
Hampden, and the rest, and would not entirely engage in

any party, which made him the more courted by all.&quot; He
was one of the commissioners appointed to carry the terms
of the Parliament to Oxford in May, and drew on himself

suspicions of too close intercourse with the king. Having
at the close of 1644 taken part in a conference between some
of the Scots and the English Presbyterians, his advice

did much to frustrate a proposal for a parliamentary accusa

tion of Cromwell. On the other hand, he spoke in the Com
mons against the Self-Denying Ordinance. He was again a

commissioner in the negotiation with the king at Uxbridge
early in 1645. Whitelocke was present at the siege of

Oxford in 1646, and was on excellent terms with Fairfax
and Cromwell. Later in the year he opposed an ordi

nance for punishing heretics. His common-sense seems to

have rallied him to the tolerationists, and he took their

side in opposing the divine right of presbytery and in

getting rid of the Scottish army. In 1647 he tried to

moderate the opposition of the Presbyterians to the army,
but as usual he did not throw himself violently on either

side. In 1648 he was named a commissioner of the great
seal. He was much troubled at the attack on the House
of Commons by Pride s

&quot;

purge,&quot; but he did not resign his

post. He refused to have anything to do with the king s

trial
;
but he accepted a commissionership of the new great

seal of the commonwealth after the king s execution. Both
before the trial and afterwards he was on intimate terms
with Cromwell. In May 1649 his second wife died. In

January 1650 he proposed to Lady Hungerford, but, being
refused by her, he was married in the following August to

the widow of Alderman Wilson. Whitelocke was now a
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member of the council of state, striving to keep on good
terms with all parties. After Cromwell s return from the

Scottish war in 1G51 Whitelocke was much consulted by
him

;
but he gave offence by suggesting a restoration of

the young king. After the dissolution of the Long Parlia

ment in 1653 he was sent as ambassador to Sweden, as he

thought, merely to get him out of the way. Returning
in July 1654, he was chosen member of the first parliament
of the Protectorate by the county of Buckingham, and he

again became a commissioner of the great seal. In May
1655, after the dissolution of that parliament, he refused

to execute an ordinance made by the Protector and council

only for the reform of Chancery, and was consequently
dismissed in June, but was soon afterwards appointed com
missioner of the treasury. He again sat for Buckingham
shire in the second Protectorate parliament in 1657, and
took an active part in forwarding the Humble Petition and
Advice. In December he was appointed one of Crom
well s lords.

After Cromwell s death Whitelocke rallied to his son,
and in January 1659 was again a commissioner of the

great seal. After Richard s fall he sat in the council of

state, and when the Rump was turned out by the soldiers

he accepted an appointment to the army s committee of

safety. On 1st November he became keeper of the great
seal

;
but on the return of the Rump he thought it prudent

to go into hiding. Monk s arrival delivered him from his

fears
; but, when the Convention Parliament was chosen,

he, characteristically
&quot;

foreseeing what would come to pass,
did not think fit to labour to be a Parliament man.&quot; Of
course he accepted the Restoration and was included in the

Act of Oblivion. He died at his seat at Chilton in Wilt
shire in 1675.

WHITETHROAT, a name commonly given to two

species of little birds, one of which, the Motacilla sylvia
of Linnaeus and Sylvia rufa

l or S. cinerea of some recent

authors, is regarded as the type, not only of the genus
Sylvia, but of the so-called Family Sylviidx (cf. WARBLEK).
Very widely spread over Great Britain, in some places tolerably

common, and by its gesticulations and song rather conspicuous, it

is one of those birds which has gained a familiar nickname, and
&quot;

Peggy Whitethroat
&quot;

is the anthropomorphic appellation of school

boys and milkmaids, though it shares &quot;Nettle-creeper&quot; and other

homely names with perhaps more than one congener, while to the
writers and readers of books it is by way of distinction the Greater
Whitethroat. The song of this bird, except by association with the
season at which it is uttered, can scarcely be called agreeable, some
of its notes being very harsh ; but the performer may be seen to be

always in earnest, erecting the feathers of his crown, puffing out
those of his throat, shaking his wings, and making other rapid
movements expressive of his feelings. Occasionally he will deliver
his song as he flies up in a peculiar fashion, describing small circles

in the air, stopping with a jerk, and then returning to the spot
whence he arose.

The Lesser Whitethroat, Sylvia curruca,* is both in habits and
plumage a much less sightly bird : the predominant reddish brown
of the upper surface, and especially the rufous edging of the wing-
feathers, that are so distinctive of its larger congener, arc wanting,
and the whole plumage above is of a smoky-grey, while the bird in
its movements is never obtrusive, and it rather shuns than courts

observation, generally keeping among the thickest foliage, whence
its rather monotonous song, uttered especially in sultry weather,
may be continually heard without a glimpse of the vocalist being
presented. The nests of each of these species are very pretty works
of art, firmly built of bents or other plant-stalks, and usually lined
with horsehair

;
but the sides and bottom are often so finely woven

as to be like open basket-work, and the eggs, splashed, spotted, or
streaked with olive-brown, are frequently visible from beneath
through the interstices of the fabric. This style of nest-building
seems to be common to all the species of the genus Sylvia, as now
restricted, and in many districts has obtained for the builders the

1 This specific term has been very constantly but most inaccurately,
not to say absurdly, used for a very different bird, the Chiffchaff (cf.

[Willow] WREN). Its only proper application is to the Whitethroat,
2 Of course this is not the curruca of ancient writers, that being

almost certainly the Hedge-Sparrow (see SPARROW), the ordinary dupe
of the Cuckow.

name of &quot;Hay-Jack,&quot; quite without reference to the kind of bird
which puts the nests together, and thus is also applied to the

Blackcap, S. atricapilla, and the Garden-Warbler this last being
merely a book-name S. salicaria (S. hortensis of some writers).
The former of these deserves mention as one of the sweetest songsters
of Great Britain, and fortunately it is very generally distributed
in summer. To quote the praise bestowed upon it, in more than
one passage, by Gilbert White would here be superfluous. The
name Blackcap is applicable only to the cock bird, who further
differs from his brown-capped mate by the purity of his ashy-grey
upper plumage ; but, notwithstanding the marked sexual difference
in appearance, he takes on himself a considerable share of the
duties of incubation, and has been declared by more than one
writer to sing while so employed a statement that seems hardly
credible. All these four birds, as a rule, leave Great Britain at the
end of summer to winter in the south. 4 Two other species, one

certainly belonging to the same genus, S. orphca, and the other,
S. nisoria, a somewhat aberrant form, have occurred two or three
times in Great Britain. The rest, numbering perhaps a dozen,
must be passed over.

Nearly allied to Sylvia, if indeed it can be properly separated, is

Mclizophilus, which consists of two species, one of them the curious
Dartford Warbler of English writers, M. undatus or provincialis.
This is on many accounts a very interesting bird, for it is one of
the few of its family that winter in England, a fact the more
remarkable when it is known to be migratory in most parts of the
Continent. Its distribution in England is very local, and chiefly
confined to the southern counties, where through causes very in

sufficiently known it has of late years become so scarce that its

extermination seems probable. It is a pretty little dark-coloured

bird, which here and there may be seen on furze-grown heaths from
Kent to Cornwall. In spasmodic gesticulations the cock surpasses
the Whitethroat

;
but these feats are almost confined to the pair

ing-season, and at other times of the year the bird s habits are

retiring. For a species with wings so feebly formed it has a wide

range, inhabiting nearly all the countries of the Mediterranean

seaboard, from Palestine to the Strait of Gibraltar, and thence

along the west coast of Europe to the English Channel
;
but every

where else it seems to be very local.

This may be the most convenient place for noticing the small

group of Warblers belonging to the well-marked genus llypolais,

which, though in general appearance and certain habits resembling
the Phylloscopi (cf. [Willow] WREN), would seem usually to have
little to do with those birds, and to be rather allied to the Sylviinx,
if not to the AcrocepJialinas (cf. WARBLER). They have a remark

ably loud song, and in consequence are highly valued on the con
tinent of Europe, where two species at least spend the summer.
One of them, H. icterina, has occurred more than once in the British

Islands, and their absence as regular visitors is to be regretted.

Among the minor characteristics of this little group is one afforded

by their eggs, which are of a deeper or paler brownish pink, spotted
with purplish black. Their nests are beautiful structures, combin

ing warmth with lightness in a way that cannot be fully appreciated
by any description.
A great number of other more or less allied forms, in

teresting as they are in various ways, cannot for want of

space be here mentioned. (A. N.)

WHITFIELD, JOHN CLARKE (1770-1836), organist and

composer, was born at Gloucester, 13th December 1770,
and educated at Oxford under Dr Philip Hayes. In 1789
he was appointed organist of the parish church at Ludlow.
Four years later he took the degree of Mus. Bac. at Cam
bridge, and in 1795 he was chosen organist of Armagh
cathedral, whence he removed in the same year to Dublin,
with the appointments of organist and master of the

children at St Patrick s cathedral and Christclmrch.

Driven from Ireland by the rebellion of 1798, he accepted
the post of organist at Trinity and St John s Colleges,

Cambridge, and about the same time assumed the surname
of Whitfield, in addition to that of Clarke, by which he

had been previously known. He took the degree of Mus.
Doc. at Cambridge in 1799, and in 1810 proceeded to the

same grade at Oxford. In 1820 he was elected organist
and master of the choristers at Hereford cathedral

;
and

on the death of Dr Haig he was appointed professor of

3 This bird, if it has any true English name at all, should perhaps be
called the &quot;

Pettichaps,&quot; that being applied to it, though not exclusively,
in Lancashire and Yorkshire, but not, it would seem, in Northampton
shire or Hampshire (cf. Yarrell s Br. Birds, 4th ed. pp. 415, 416).

4 The Blackcap is recorded as having occurred several times in

England in winter
;
but its tarrying was doubtless involuntary.

XXIV. 70
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music at Cambridge. Three years afterwards lie resigned

these appointments in consequence of an attack of paralysis.

He died at Hereford, 22d February 1836.

Whitfield s compositions were very numerous. Among the best

of them are four volumes of anthems, published in 1805. He also

composed a great number of songs, one of which Bird of the

Wilderness, written to some well-known verses by James Hogg,
the &quot;Ettrick Shepherd &quot;attained a high degree of popularity.

But the great work of his life was the publication, in a popular
and eminently useful form, of the oratorios of Handel, which he

was the first to present to the public with a complete pianoforte

accompaniment. Before his time these works could only be ob

tained either in full score or with a plain-figured bass, in which

forms they were absolutely useless to the unlearned musician. But
so great was the success of his experiment that at the present day
the form he originated is the only one with which the general

public is familiar. His own volumes, indeed, have been long out

of print, and are not now very easy to obtain ;
but every one of the

great oratorios, arranged on a similar plan, may be bought at a

price within the reach of the poorest student of art.

WHITGIFT, JOHN (1530 or 1533-1604), archbishop of

Canterbury, was descended from a middle-class family, the

elder brailch of which had been long settled in Yorkshire.

He was the eldest son of Henry Whitgift, merchant of

Great Grimsby, Lincolnshire, where he was born, according
to one account in 1533, but according to a calculation

founded on a statement of his own in 1530. At an early

age his education was entrusted to his uncle, Robert Whit-

gift, abbot of the neighbouring monastery of Wellow, by
whose advice he was afterwards sent to St Anthony s

school, London. There he lodged with his aunt, wife of the

verger of St Paul s cathedral
; but, having through his

uncle s teaching imbibed so much of the Reformation doc

trine that he declined to attend mass in the cathedral,
he quarrelled with his aunt and had to return home. In

1549 he matriculated at Queen s College, Cambridge, and
in May 1550 he migrated to Pembroke Hall, where he

had the martyr John Bradford for a tutor. On 31st May
1555 he became a fellow of Peterhouse. Having taken

holy orders in 1560, he became in the same year chaplain
to Dr Cox, bishop of Ely, who collated him to the rectory
of Teversham, Cambridgeshire. In 1563 he was appointed

Lady Margaret professor of divinity at Cambridge, and
his lectures gave such satisfaction to the authorities that

on 5th July 1566 they considerably augmented his stipend.
The following year he was appointed regius professor of

divinity, and also became master of Trinity. He had a

principal share in compiling the statutes of the university,
which passed the great seal on 25th September 1570,
and in November following he was chosen vice-chancellor.

Macaulay s description of Whitgift, as &quot; a narrow, mean,
tyrannical priest, who gained power by servility and adula

tion,&quot;
is tinged with rhetorical exaggeration ;

but un

doubtedly Whitgift s extreme High Church notions led

him to treat the Puritans with exceptional intolerance.

In a pulpit controversy with Cartwright, regarding the

constitutions and customs of the Church of England, he
showed himself Cartwright s inferior in oratorical effective

ness, but the balance was redressed by the exercise of

arbitrary authority. Whitgift, with other heads of the

university, deprived Cartwright in 1570 of his professor

ship, and in September 1571 he exercised his prerogative
as master of Trinity to deprive him of his fellowship. In
June of the same year Whitgift was nominated dean of

Lincoln. In the following year he published An Ansivere

to a Certain Libel intituled an Admonition to the Parlia
ment. To this Cartwright replied by a Second Admoni
tion to the Parliament; and in 1573 Whitgift published a
third edition of his Ansivere, with additions bearing on

Cartwright s Admonition. Cartwright thereupon rejoined

by a Re/)lye to an Answere made of M. Doctor Whitegifte ;

and in 1574 Whitgift published Defence of the Ansivere to

the Admonition against the Replye of T. C. On 24th

March 1577 he was appointed bishop of Worcester, and

during the absence of Sir Henry Sidney in Ireland he for

two and a half years acted as vice-president of Wales. In

August 1583 he was nominated archbishop of Canterbury,
and thus was largely instrumental in giving its special

complexion to the church of the Reformation. Although
he wrote a letter to Queen Elizabeth remonstrating against
the alienation of church property, Whitgift always retained

her special confidence. In his policy against the Puritans,
and in his vigorous enforcement of the subscription test,

he was only obeying her behests. His course of action

gave rise to the Mar-prelate tracts, in which the bishops
and clergy were bitterly attacked. Through Whitgift s

vigilance the printers of the tracts were, however, discovered

and punished ;
and in order more effectually to check the

publication of such opinions he got a law passed in 1593

making Puritanism an offence against the statute law. In

the controversy between Travers and Hooker he interposed

by prohibiting the preaching of the former
;
and he more

over presented Hooker with the rectory of Boscombe in

Wiltshire, in order to afford him more leisure to complete
his Ecclesiastical Polity, a work which, however, cannot

be said to represent either Whitgift s theological or his

ecclesiastical standpoint. Towards the close of his episco

pate he, in conjunction with the bishop of London and
other prelates, drew up the Calvinistic instrument known
as the Lambeth Articles. They were, however, not ac

cepted by the church. Whitgift attended Elizabeth on her

deathbed, and crowned James I. He was present at the

Hampton Court Conference in January 1604, and died at

Lambeth on the 29th of the following February. He was
buried in the church of Croydon, and his monument there

with his recumbent effigy was in great part destroyed in

the fire by which the church was burnt down in 1867.

Whitgift is described by his biographer, Sir G. Paule, as of
&quot; middle stature, strong and well shaped, of a grave countenance
and brown complexion, black hair and eyes, his beard neither long
nor thick.

&quot; He was noted for his hospitality, and was somewhat
ostentatious in his habits, sometimes visiting Canterbury and other

towns attended by a retinue of 800 horsemen. He left several un

published works, which are included among the MSS. Anglian.

Many of his letters, articles, injunctions, &c., are calendared in

the published volumes of the State Paper series of the reign of

Elizabeth. His Collected Works, edited for the Parker Society by
Rev. John Ayre, 3 vols., Cambridge, 1851-53, include, besides the

controversial tracts already alluded to, two sermons published

during his lifetime, a selection from his letters to Cecil and others,
and some portions of his unpublished MSS.
A Life of Whitgift by Sir G. Paule appeared in 1612, 2d ed. 1649. It has been

embodied by Strype in his Life and Acts of Whitgift, 1718. There is also a life

in Wordsworth s Ecclesiastical Biography, Hook s Archbishops of Canterbury,
and vol. i. of Whitgift s Collected Works. See also Cooper s Athenie Canto-
1) r ig ienses.

WHITING, a marine fish (Gadus merlangus), abundant
on the shores of the German Ocean and all round the

coasts of the British Islands. It is distinguished from the

other species of the genus Gadus or Cod-fish by having
from thirty-three to thirty-five rays in the first anal fin, and

by lacking the barbel on the chin (which is so well de

veloped in the common cod-fish, whiting-pout, &c.) entirely,
or possessing only a minute rudiment of it. The snout is

long, and the upper jaw longer than the lower. A black

spot at the root of the pectoral fin is also very character

istic of this species, and but rarely absent. The whiting
is one of the most valuable food fishes of northern Europe,
and is caught throughout the year by hook and line and

by the trawl. It is in better condition at the beginning
of winter than after the spawning season, which falls in

the months of February and March. Its usual size is from

1 to 1 pound, but it may attain to twice that weight.
In the south of Europe it is replaced by an allied species,
Gadus euxini, which, however, seems to be limited to the

cold waters of the Adriatic and Black Seas.

WHITLOW is a name applied loosely to any inflanmia-
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tion involving the pulp of the finger, attended by swelling
and throbbing pain. In the simplest form, apt to occur

in sickly children, the inflammation results in a whitish

vesicle of the skin, containing watery or bloody fluid. In

all such cases, where the deeper structures are not im

plicated, no radical local treatment is needed, although
the illness is an indication for constitutional treatment.

The affection is not usually spoken of as whitlow unless it

involves the deeper structures of the last joint of the finger.

These are in a peculiarly close relation to the surface
;

hence the liability to deep-seated formations of matter, from

some slight scratch or prick (poisoned or otherwise) of the

skin over the pulp of the finger, or even when there is no

obvious external provocation. The intimate connexion of

the surface with the deep structures is near the finger-tip ;

in that region there are certain regular bundles of strong
fibres passing from the under layers of the skin, through
the fat of the finger pulp, down to the free end of the

bone, which is roughened and expanded in a very peculiar
manner for their insertion. These fibres, which are proper
to adults, serve to convey an inflammatory infection from
the skin down to the bone, or to the periosteum or covering
of the bone, and to the tendon (of the deep flexor muscle
of the finger) inserted into that part of the last joint of the

finger next to the hand. The peculiar danger of a whitlow
is that, if it be not opened in time by a deep cut down to

the bone along the middle line of the phalanx, the inflam

mation will attack the covering of the bone, and so produce
mortification or necrosis of the latter, and then attack the

insertion of the tendon, causing sloughing of it also. In

this way a whitlow, which has been neglected or treated by
temporizing and ineffective methods, often leads to a loss

of the bony tip of the last finger-joint, or even of the whole
of the joint, and to a proportionate shortening and deform

ity of the finger. In another class of cases, which are

fortunately less common, the deep-seated inflammation

travels along the various structures of the finger towards
the palm of the hand. The inflammation extends inside

the dense fibrous tunnel or sheath which contains and
binds down both tendons upon the middle and proximal

joints of the finger. In that confined space the inflamma
tion becomes peculiarly virulent : the tension of the part

gives the pain a bursting character; the redness and swelling
extend all round the fingers and to the back of the hand
and wrist ; and the result of all this suppuration and

sloughing may be rigidity and contraction of the fingers
and hand. Whenever matter burrows in this way, the

treatment must be by free incisions. In all cases of whit

low the general disturbance of health is excessive.

The general treatment of all whitlow inflammations consists at

the outset in relief of a congested state of the system, where such

exists, by a purge and by a restricted diet, in applying poultices
or hot compresses to the affected finger, and in carrying the arm
in a sling. The presence of matter will not be obvious by the

ordinary signs of a gathering ; attempts to let out the matter by
anything short of a free and deep incision are likely to fail and to

cause the loss of more or less of the bone.
Whitlows have sometimes been observed to occur among a

number of persons together, in a sort of epidemic, especially where
the individuals are all subject to the same conditions of living, as

among troops in garrison. These epidemics usually occur at a
season (probably the spring) when erysipelas, carbuncles, and boils

are prevalent.

WHITSTABLE, a watering-place and seaport of Kent,

England, is situated on the south side of the Thames

estuary and on the South Eastern and the London, Chat

ham, and Dover Railway lines, 6 miles north-north-west of

Canterbury and G2 south-south-east of London. It con

sists chiefly of one main street, about a mile in length, and
two narrower streets parallel with it, built on an embank
ment. The church of All Saints, in the Decorated and

Perpendicular styles, possesses some old brasses
;

it was

restored in 1875. The other principal buildings are the

institute for literature, science, and art (in connexion with

which there are a library, museum, and aquarium), the

assembly rooms, the foresters hall, and the Wynn Ellis

almshouses. The
&quot;Street,&quot; a low narrow ledge of shingle

running for three quarters of a mile towards the sea,

forms a natural pier and promenade. Whitstable has been
famous for its oyster beds from time immemorial. The

oysters raised there greatly excel all others in delicacy oi

flavour, and to economize space spat from other beds is

brought to Whitstable to mature. The lands are held by
a company of dredgers incorporated by Act of Parliament

in 1793, the affairs being administered by a foreman,

deputy foreman, and jury of twelve men. The less ex

tensive Seasalter and Ham oyster fishery adjoins. Of late

years the productiveness of the beds has been declining,

owing, it is said, to the emptying of refuse and rubbish

into the Thames. There is a considerable coasting trade

in coal in conjunction with the South Eastern Railway

Company, who are the owners of the harbour. The popula
tion of the township and parish (3601 acres) in 1871 was
4881 and 4882 in 1881. A portion of Seasalter is in

cluded in Whitstable.

Whitstable and Seasalter embrace what was formerly known as

the &quot;borough of Harwich,&quot; but its boundaries are not now recogniz
able. Some Roman remains have been discovered. At Domesday
the manor of Whitstable was held by Odo, bishop of Bayeux.

Subsequently it came by female descent to the earls of Athole, and
afterwards was several times in the hands of the crown, before it

came to St John, Viscount Bolingbroke. In modern times it was
held by Wynn Ellis, who left a valuable collection of paintings to

the nation.

WHITSUNDAY, or PENTECOST (Trevrr/Kocm/), the fiftieth

day after Easter Sunday, one of the principal feasts of the

Christian Church, is enumerated among these along with

Easter Sunday, Good Friday, and the Sundays throughout
the year by Origen (Cont. Cels., viii. 392), and is thus en

joined in the Apostolical Constitutions (v. 20): &quot;After

ten days from the Ascension, which from the first Lord s

Day is the fiftieth day, do ye keep a great festival on the

day the Lord Jesus sent on us the gift of the Holy Ghost.&quot;

The origin of the Anglo-Saxon name of White Sunday,
which also occurs in Icelandic, is somewhat obscure, for

in the Roman Church the Dominica in Albis (Low Sunday),
so called from the white robes then worn by candidates for

baptism, has always been the Sunday immediately follow

ing Easter. A very probable suggestion is that in northern

countries the colder climate made it desirable to postpone
the great baptismal festival to a time when the spring
season was further advanced.

WHITTINGTON, a town of Derbyshire, England, is

situated on the Chesterfield Canal and on the Midland

Railway, 9J miles south-east of Sheffield and 153 north-

north-west of London. The church of St Bartholomew, in

the Early English style, Avas erected in 1863 near the site

of an older one
;

it contains the old font and also a mural

monument to the antiquary, Dr Pegge (died 1796). The

principal works are large iron factories. The manufacture

of stone bottles and coarse earthenware is also carried on.

Whittington was placed under the government of a local

board in 1873. The population of the urban sanitary

district (area 1581 acres) was 5578 in 1871 and 7271 in

1881.

WHITTINGTON, SIR RICHARD (died 1423), was the

son of Sir William de Whittington of Pauntley, Gloucester

shire, who died an outlaw in 1360. His mother was Joan,

daughter of William Mansell, who was high -sheriff of

Gloucestershire in 1308. Richard Whittington makes his

first appearance in 1379, when he contributed five marks
to a city loan. In 1392 he was elected alderman and

sheriff of London, being at that time a member of the.
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Mercers Company. He was appointed or elected mayor
in 1397, 1398, 1406, and 1419

;
and in 1416 he was

chosen member of parliament for London. In April 1402

he supplied cloth of gold for the marriage of the king s

daughter Blanche with Louis, son of the emperor Rupert,

and four years later (July 1406) for that of Philippa and

Erik VII. of Denmark. In March 1413 the king repaid

him a loan of 1000, and in September 1415 he was

granted a lien on the customs of Boston, Kingston-on-

Hull, and London, in discharge of 700 marks lent to

Henry V. (by whom he seems to have been knighted).
He died in March 1423. Among his chief benefactions

by will were the rebuilding of St Michael s church, in con

nexion with which he founded a college, and of Newgate.
He is said to have also restored St Bartholomew s hospital,

London.
All that is known about Whittington has been carefully collected

in the Rev. Samuel Lysoiis s Model Merchant of the Middle Ages

(London, 1860), from which the above account is taken. Lysons

argues very strongly in favour of the famous story of &quot;

Whittington
and his Cat,&quot;

and rejects the rationalization which explains the

legend by supposing Whittmgton a fortunes to have been made in

the voyages of a mediaeval cat or merchant-vessel. He is, however,

only able to trace back the actual quadruped to a picture which is

inscribed &quot;R Whittington 1536.&quot; Even this picture he had never

seen
;
and he has to admit that it bore marks of having been altered

from its original size, and that the inscription is later than the

alteration. The story, however, was evidently current by the end

of the 16th century. Moreover, it is said that the figure of a cat

was represented at the feet of the statue of Liberty on the gate of

Newgate previous to the great fire of 1666 ; or, according to another

account, Whittington s own &quot; statue with the cat remained in a

niche to its final demolition on the rebuilding of the present prison.&quot;

In repairing a house which once belonged to the Whittington family
at Gloucester in 1862, a stone of 15th-century workmanship was

discovered and on it appeared in bas-relief the figure of a boy nursing
a cat in his arms. All this, however, cannot be said to go very far

towards proving the veracity of the old legend. Clouston (Popular
Talcs and Fictions, London, 1887, ii. 65-78) traces the main features

of the story in the folk-lore of Denmark, Russia, Norway, Brittany,
and even Persia. It was current in Italy during the 15th century ;

but its earliest appearance seems to be in Abdullah s History of

Persia, written towards the close of the 13th century. This writer

ascribes the occurrences he tells of to the first half of the llth cen

tury. Even this, in Clouston s opinion, is not the original form

of the story, which from one or two of its details he suspects to be

of Buddhist origin.

WHITWORTH, a manufacturing village of Lancashire,

England, is situated on the river Spodden and on the

Rochdale and Bacup branch of the Lancashire and York
shire Railway, 3 miles north of Rochdale. It possesses
the usual characteristics of the cotton-manufacturing dis

tricts. Coal-mining is also carried on in the neighbour
hood. The church of St Bartholomew is in the Early

English style. The manor of Whitworth was granted to

the abbey of Stanilaw in the reign of John. A local board

of twelve members was formed in 1874. The urban sani

tary district, which includes the villages of Hallfold, Facit,

and Leavingreave, had an area of 8000 acres, with a popu
lation of 11,892, in 1881.

WHOOPING-COUGH. See HOOPING-COUGH.

WHORTLEBERRY, a vernacular name corrupted from

the Latin myrtillus, under which appellation, according to

Prior, the berries of the common myrtle were employed in

the Middle Ages for culinary purposes. In more modern
times the term has been applied to various species of

Vaccinium, particularly to V. Myrtillus, also known as the

bilberry. The berries of this plant have a considerable

similarity to those of the myrtle. Several species of Vac
cinium occur on moorlands throughout the northern hemi

sphere. They are low shrubs allied to heaths, usually
with evergreen leaves and with small bell-shaped or urn-

shaped flowers, which have an inferior ovary surmounted

by five calyx lobes. The stamens, though in a single row,
are double the number of the corolla lobes. The anthers

have usually two horns at the back and are generally

prolonged at the top into two longish tubes, each with a

hole at the extremity, through which the pollen escapes.

The fruit is a globular or ovoid, many-seeded berry. V.

Myrtillus and V. uliginosum have blue berries
;

V, Vitis

idxa, the cowberry, has red fruits. A hybrid between V.

Myrtillus and V. Vitis idxa, called V. intermedium, occurs

in Shropshire and Staffordshire. The cranberry (Oxy-

coccus) is very closely allied to the whortleberry.
WHYDAH. See DAHOMEY, vol. vi. p. 765.

WICHITA, a city of the United States, the county
seat of Sedgwick county, Kansas, is situated on the east

bank of the Arkansas river, in the midst of an extremely
fertile region. It is entered by six lines of railway, thus

being one .of the most important railway centres of the

State. Its growth has been remarkable, even in this

region of rapid development. In 1870 its site was with

out inhabitants; in 1880 it contained 4911 persons, while

in 1886 it had a population of 20,129, making it the

fourth city of the State.

WICK, a royal and parliamentary burgh and seaport of

Scotland, the county town of Caithness, is situated on the

German Ocean at the head of Wick Bay and at the eastern

terminus of the Sutherland and Caithness section of the

Highland Railway, 374 miles north of Edinburgh by rail

and 18|- south of John O Groat s House. It consists of

the old burgh of Wick on the north bank of the river,

Louisburgh, a northern continuation of Wick, and Pultney-

town, the chief seat of commerce and trade, on the south

side of the river. Pultneytown, laid out in 1805 by the

British Fishery Society, is built on a regular plan ;
and

Wick proper consists chiefly of the narrow and irregular

High Street, off which is the temperance hall, with Bridge

Street, somewhat more regularly built, and containing the

town-hall and the county buildings. In Pultneytown
there are an academy, a chamber of commerce, a naval

reserve station, and a fish exchange. The port consists

of two harbours of fair size
;
but the entrance is dangerous

in stormy weather. Several expensive schemes for con

structing a breakwater have resulted in disastrous failure.

In 1886 the number of vessels that entered the port was

1128 of 109,142 tons, the number that cleared 1094 of

103,162 tons. The average value of the exports for the

five years ending 1887 was about 150,000 ;
but in 1886

it was only 89,641. The chief exports are fish, cattle,

and agricultural produce, and the imports include coal,

wood, and provisions. Steamers from Granton and Aber

deen to Thurso, the Orkneys, and the Shetlands call at

Wick going and returning. It is, however, chiefly to its

fisheries that the town owes its prosperity. For many
years it was the chief seat of the herring-fishing on the

east coast of Scotland
;
but its insufficient harbour accom

modation has greatly hampered its progress, and both

Peterhead and Fraserburgh more than rival it as fishing

ports. The number of boats belonging to the port in

1885 was 807
;

the value of the herrings cured was

117,754 and of cod, ling, and skate, 61,928. Ship

building, formerly prosecuted, has now been discontinued ;

but boat-building and net-making are extensively carried

on. There are also cooperages, flour-mills, steam saw-mills,

a rope and a woollen manufactory, and a distillery. Wick
forms one of a group of parliamentary burghs called the

Wick burghs. The population of the parliamentary burgh,
which includes the royal burgh of Wick, Pultneytown, and

Louisburgh, was 8145 in 1871 and 8053 in 1881. In

the last year the population of the royal burgh was only
1420. In 1883 the royal burgh was extended by the in

clusion of Louisburgh. The population of this extended

area in 1881 was 2954.

Wick (Vik or
&quot;bay&quot;)

is mentioned as early as 1140. It was
constituted a royal burgh by James VI. in 1589, its superior being
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then George, earl of Caithness. By a parliamentary bounty in

1768 some impetus was given to the herring-fishery, but its real

importance dates from the construction of a harbour in 1808. It

has sent one member to parliament since 1832.

WICKLTFFE. See WYCLIFFE.

WICKLOW, a maritime county of Ireland, in the pro
vince of Leinster, is bounded on the E. by St George s

Channel, N. by the county of Dublin, S. by Wexford, and

W. by Carlow and detached portions of Kildare. The

area is 500,178 acres or about 781 square miles.

Physical Features. The coast is precipitous and pic

turesque, but very dangerous of approach owing to sand

banks. There are no inlets that can be properly termed

bays. The harbour at Wicklow has lately been improved ;

but that of Arklow is suitable only for small vessels. To
the north of the town of Wicklow there is a remarkable

shingle beach, partly piled up by the waves and currents.

The central portion of the county is occupied by a granite
mountain range, forming one of the four principal mountain

groups of Ireland. The direction of the range is from

north-east to south-west, and the highest elevations are

generally attained along the central line. The range
consists of long sweeping moorlands, rising occasionally

by precipitous escarpments into culminating points, the

highest summits being Kippure (2473 feet), Duff Hill

(2369), Douce Hill (2384), and Lugnaquilla (3039). The

range rises from the north by a succession of ridges inter

sected by deep glens, and subsides towards the borders

of Wexford and Carlow. Though the range is metamor-

phic, it is also in part intrusive, and its formation has

been accompanied by a considerable elevation of Silurian

rocks, beyond which it does not penetrate, notwithstanding
that the Cambrian rocks occupy a large tract along the

sea coast. In the valleys there are many instances of old

river terraces, the more remarkable being those at the

lower end of Glenmalure and the lower end of Glendalough.
It is in its deep glens that much of the peculiar charm of

Wicklow scenery is to be found, the frequently rugged
natural features contrasting finely with the rich and
luxuriant foliage of the extensive woods which line their

banks. Among the more famous of these glens are the

Dargle, Glencree, Glen of the Downs, Devil s Glen, Glen

malure, Glen of Ismail, and the beautiful vale of Ovoca.

The eastern districts of the county are occupied by clay
slate or quartzite, the latter of which presents frequently
a smooth polished surface and shows indications of Glacial

erosion. Evidences of Glacial action also appear in the

moraines of Glenmalure and Glendalough. The principal
rivers are the Liffey, on the north-western border; the

Vartry, which passes through Devil s Glen to the sea north

of Wicklow Head
;
the Avonmore and the Avonbeg, which

unite at the &quot;

meeting of the waters
&quot;

to form the Ovoca,
which is afterwards joined by the Aughrim and falls into

the sea at Arklow
;
and the Slaney, in the west of the

county, passing southwards into Carlow. There are a

number of small but romantic lakes in the valleys, the

principal being Loughs Dan, Bray, and Tay or Luggelaw,
and the loughs of Glendalough.

Minc.mlfi. Lead is raised at Lugganure (near Ratlidrum), the

principal lead mine in Ireland. In 1796 gold was discovered near

Croghan Kinshela, but not in quantities to render working re

munerative. Auriferous silver occurs in the slaty strata. There
arc important copper mines at Ovoca, where sulphur and iron are

also dug. Slates for roofing are quarried at Dunganstown and else

where. Limestone, limestone gravel, and marl are obtained near
the sea and in the river valleys.

Agriculture. According to the latest landowners return, Wick-
low was divided among 1041 proprietors, possessing 497,056 acres,
at an annual valuation of 254,800, or about 10s. 2^d. per acre.

There were also about 2500 acres of waste land. Of the proprietors
534, or rather more than a half, possessed less than 1 acre each.

The following possessed over 8000 acres each : William Kernmis,
8042

;
J. S. Moore, 8731 ;

R. A. G. Cunninghame, 10,479 ;
carl of

Meath, 14,718 ; marquis of Downshire, 15,766 ;
earl of Carysfort,

16,292 ; J. Mandcville Hugo, 17,937 ;
earl of Wicklow, 22,104 ;

marquis of Waterford, 26,035 ;
Viscount Powerscourt, 36,693 ;

and
earl Fitzwilliam, 89,891. The climate near the sea is remarkably
mild, and permits the myrtle and arbutus to grow. The land in

the lower grounds is fertile
; and, although the greater part of

the higher districts is covered with heath and turf, it affords good
pasturage for sheep. There is a considerable extent of natural

timber, as well as artificial plantations. Out of a total area of

499,894 acres in 1886 105,642 or 21 1 per cent, were under crops,
234,890 or 47 per cent, under grass, 175 acres fallow, 19,479 or 3 9

per cent, woods and plantations, 29,028 or 5 8 per cent, bog and
marsh, 94,347 or 18 9 per cent, barren mountain land, and 16,333
or 3 3 per cent, water, roads, fences, &c. The total number of

holdings in 1886 was only 8072 and their size is much above the

average for Ireland, 70 being above 500 acres in extent, 973 be
tween 100 and 500 acres, 2615 between 30 and 100 acres, 2646
between 5 and 30 acres, 855 between 1 and 5 acres, and 913 not ex

ceeding 1 acre each. Between 1849 and 1886 the area under crops
decreased from 126,251 to 105,642 acres; but within the last ten

years the decrease was not so marked, the area in 1876 being
111, 488 acres. The area under meadow and clover has been gradu
ally increasing: in 1849 it was 50,793 acres, and, while in 1876
it was 60,086 acres, in 1886 it was 60,390. The area under green
crops shows very slight fluctuations : in 1849 it was 18,837 and in

1886 it was 18,114. Potatoes and turnips, which occupied respect

ively 10,847 and 5304 acres in 1886, have not perceptibly altered

in the proportions of the areas. The decrease in the area under corn

crops has, on the other hand, been remarkable
;
from 56,616 acres

in 1849 it fell to 31,361 in 1876 and to 27,129 in 1886. The area

under wheat in 1849 was 7817 acres, but between 1876 and 1886
it decreased from 3639 to 814 acres. The area under oats has de
creased from 44,527 acres in 1849 to 26,920 in 1876 and 25,344 in

1886
;
the area under barley, here, and other corn crops being in

these years 4272, 1480, and 971 acres respectively. The number of

horses in 1886 was 11,300 (of which 7206 were used for agricul
tural purposes), asses 3465, mules 351, cattle 81,577 (of which

24,523 were milch cows), sheep 169,334, pigs 22,329, and goats 6278.

Communication. The Dublin, Wicklow, and Wexford Railway
skirts the coast from Bray to the town of Wicklow, after which
it bends westward to Ratlidrum, and then passes by the vale of

Ovoca to Arklow. At Wooden Bridge a branch goes off south-west
wards to Shillelagh.

Manufactures and Trade. Except in the Ovoca district, where
the mining industry is of some importance, the occupations are

chiefly agricultural. The manufacture of flannel, which formerly
gave employment to a considerable number of people, is now in a

very depressed condition. Herring and round fish are caught off

the coast, but these fisheries are much neglected. There, is, how
ever, a rather prosperous oyster fishery at Arklow. Of late years
the harbour at Wicklow has been improved, the bed of the river

deepened, and a steam-packet pier erected.

Administration and Population. According to De Burgo s esti

mate, the population of Wicklow in 1760 amounted to 43,872 ;
the

parliamentary census of 1812 placed it at 83,109 ; by 1821 it had
increased to 110,767, and by 1841 to 126,143, but by 1861 it had
diminished to 86,451, by 1871 to 78,697, and by 1881 to 70,386
(males 35,101, females 35,285). Roman Catholics in 1881 num
bered 79

-

9 per cent, of the population, Protestant Episcopalians
1S 3 (an unusually large proportion for the south of Ireland), Pres

byterians 4, Methodists I O, and other denominations 4. The
number of persons who could read and write numbered 57 4 of the

population, able to read only 12 8 per cent., illiterate 29 8. There
were none who could speak Irish only, and the number who could

speak Irish and English was 243. Wicklow, which formerly re

turned two members to parliament, was \\\ 1885 formed into two

parliamentary divisions, an eastern and a western, each returning
one member. The principal towns are part of Bray (4387), a

fashionable watering-place, the other part (2148) being in Dublin
;

Wicklow (3391), the county town
;
and Arklow (4777), a fishing-

station of some importance. The county is divided into eight
baronies and contains fifty-nine parishes. According to the Pro

testant Episcopal arrangements, it is in the dioceses of Dublin and

Glendalough, with portions in those cf Leighlin and Ferns. It is

in the home or Leinster circuit ; and assizes are held at Wicklow
and quarter-sessions at Bray, Baltinglass, Tinahely, Arklow, and
Wicklow. There are ten petty sessions districts within the county,
and portions of four others. It includes two poor-law unions and

portions of the unions of Xaas, Rathdown, and Shillelagh. It is

in the Dublin military district.

History and Antiquities. On the division of the district of the

Pale by King John into twelve counties Wicklow was included in

Dublin county. It was made a separate county by James I. in

1605. It sided with the royal cause during the Cromwellian wars,

but on Cromwell s advance submitted to him without striking a

blow. During the rebellion of 1798 some of the insurgents took

refuge within its mountain fastnesses. An engagement took place
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between them and General Holt near Aughrim, which was speedily

decided in Holt s favour
;
a second was fought at Arklow between

them and General Needham with a similar result. Of the ancient

cromlechs there are three of some interest, one near Enniskerry,
another on the summit of Lugnaquilla, and a third, with a druidical

circle, at Donoughmore. There are comparatively unimportant
monastic remains at Rathdrum, Baltinglass, and Wicklow. The
ruins in the vale of Glendalough, known as the &quot;seven churches,&quot;

are, with the doubtful exception of Clonmacnoise, the most remark
able ecclesiastical remains in Ireland. They owe their origin to St

Kevin, who lived in the vale as a hermit, and is reputed to have
died on 3d June 618. On the site of St Kevin s cell an extensive

monastic establishment was founded, and around it a town sprang
up, which was long famed as a seat of learning. The buildings
which constitute the &quot; seven churches

&quot;

are the round tower, one of

the finest in Ireland, 110 feet in height and 51 in circumference
;

St Kevin s kitchen or church, of which the nave, 25 feet by 15,

with a curious high-pitched roof and a round belfry (supposed to

be the earliest example of a round belfry springing from the roof or

gable), still remains; a structure within the cemetery called the

cathedral, in a state of great dilapidation, but from its position and
dimensions seemingly well entitled to its name

;
the lady chapel,

chiefly remarkable for its doorway of wrought granite, in a style of

architecture allied to the Greek
; Trinity church, consisting of nave

(29 feet 6 inches by 17 feet 6 inches), chancel (13 feet 6 inches by
9 feet), and a basement story, and presenting some of the finest

characteristics of the ancient architecture of Ireland, including a

very beautiful specimen of the square-headed doorway ;
the monas

tery, or St Saviour s abbey, with peculiar ornamental sculpture, and

supposed to contain the tomb of St Kevin
;
and the Refeart or ceme

tery church. In the cemetery and all along the valley there are a

large number of monuments and stone crosses of various size and

style. The cave known as St Kevin s bed shows evidence of having
been artificially constructed, but is probably only an enlarged natural

cavity. Of the old fortalices or strongholds associated with the early
wars those of special interest are Black Castle, near Wicklow, origin

ally founded by the Norse invaders, but taken by the Irish in 1301,
and afterwards rebuilt by William FitzWilliam

;
the scattered re

mains of Castle Kevin, the ancient stronghold of the O Tooles, by
whom it was probably originally built in the 12th century ;

and
the ruins of the old castle of the Ormondes at Arklow, founded by
Theobald FitzWalter (died 1285), the scene of frequent conflicts up
to the time of Cromwell, by whom it was demolished in 1649, and
now containing within the interior of its ruined walls a constabu

lary barrack. The fine mansion of Powerscourt occupies the site of

an old fortalice founded by De la Poer, one of the knights who
landed with Strongbow ;

in the reign of Henry VIII. it was taken

by the O Tooles arid O Brynes. (T. F. H.)

WIDDIN&quot;, or WIDIN, a fortified town of Bulgaria, within

20 miles of the Servian frontier and about 130 miles

south-east of Belgrade, in 44 N. lat. and 22 50 E. long.
It occupies a strong position on the right bank of the

Danube over against the Roumanian town of Kalafat, with
which it is connected by a bridge of boats over a mile long.

Owing to its low situation, the soil is marshy and the city
is liable to inundation (six floods having occurred since

1839). Its population in 1888 amounted to 13,435, in

cluding 6929 Bulgarians, 3387 Turks, and 1304 Jews.
The citadel, always a formidable stronghold, has recently
been strengthened and enlarged with a double line of ram

parts reaching to the water s edge, while on the land side

the approaches are naturally protected by the extensive

marshy tracts formed here by a sharp bend of the Danube
from the east to the south. The old town within these

lines was formerly inhabited exclusively by Mohammedans,
and still presents an Oriental aspect, with its mosques,
minarets, and over 1700 stalls lining the bazaar or main

thoroughfare of Plevna Ulica. There are a few local

industries, such as the making of gold and silver filigree

work, saddlery, beer, flour, and cutlery, besides a brisk

riverine trade, mainly in the hands of the Jews and Bul

garians. The fisheries in the Danube are of some import
ance (20,000 annually).
Widdin stands on the site of the Roman town of Bononia in

Mcesia Superior, not to be confounded with the Pannonian Bononia,
which stood higher up the Danube to the north of Sirmium. Its
name figures conspicuously in the military annals of medieval and
recent times

;
and it is specially memorable for the overthrow of the

Turks by the imperial forces in 1689 and for the crushing defeat
of the hospoclar Michael Sustos by Pasvan Oglu in 1801. It was
again the scene of stirring events during the Russo-Turkish wars of

1854-55 and 1877-78, and successfully resisted the assaults of the
Servians in the Servo-Bulgarian War of 1886-87.

WIDNES, a manufacturing town of Lancashire, Eng
land, is situated on the Mersey, where it is joined by the

Sankey Brook Navigation, and on the London and North-
Western Railway, 13 miles south-east of Liverpool and 188
from London. Capacious private docks were constructed

in 1866 and extended in 1884. The Mersey is crossed by
a wrought-iron bridge, 1000 feet long and 95 in height,

completed in 1868, and having two lines of railway and a

footpath. The church of St Mary was erected in 1856,
that of St Ambrose in 1880, and that of St Paul in 1884.

Widnes is one of the principal seats of the alkali and soap

manufacture, and has also grease-works for locomotives and

waggons, copper-works, iron-foundries, oil and paint works,
and sail-cloth manufactories. It is governed by a local

board of fifteen members. Until comparatively recent

years it was a small township, dependent chiefly on agri
culture. In 1851 the population was under 2000, but by
1861 the numbers had more than trebled. In 1871 the

population of the urban sanitary district (area 3339 acres)
was 14,359, and 24,935 in 1881

;
in 1888 it was estimated

to exceed 30,000.
The barony of Widnes came from the Lacy family to the dukes

of Lancaster and thence to the crown. In 1554-55 it was declared
to be part of the duchy of Lancaster.

WIELAND, CHRISTOPHER MARTIN (1733-1813), Ger
man man of letters, was born on the 5th September 1733
at Oberholzheim, a Swabian village near Biberach, then an

imperial city. He was carefully educated by his father,

who was a clergyman at Oberholzheim
;
and at a very early

age he gave evidence of a strong literary impulse. In his

fourteenth year he was sent to the school of Klosterbergen,
near Magdeburg, where he attracted a good deal of atten

tion, not only by his knowledge of the classics and of French
and English literature, but by his power of lucid and grace
ful expression. When he was about sixteen he left school

and went to live with a relative at Erfurt, who undertook
to prepare him for the university by reading with him the

writings of the philosopher Wolff. Having spent a year
and a half with this relative, he went for some time to

Biberach, whither his father had been transferred from

OberliQlzheim. At Biberach he met a young kinswoman,
Sophie Gutermann, with whom he fell in love, and who
exercised a powerful influence upon the development of

his intellect and imagination. While talking with her,

after they had heard his father preach a sermon on the

text &quot;God is Love,&quot; he conceived the scheme of his first

poem, Die Natur der Dinge. In 1750 he went to the

university of Tiibingen, nominally for the purpose of

studying law
;
but in reality he devoted his attention

wholly to literature. At Tubingen he wrote his poem on

the Nature of Things, and in 1752 it was published anony
mously. Here also he wrote Anti-Ovid, Lobgesang auf den

Friihling, Moralische Briefe, and Moralische Erzahlungen.
At home Wieland had been strictly brought up, and his

home training had been confirmed at the Klosterbergen
school, the head-master of which was a member of the

straitest sect of the Pietists. In his early writings, there

fore, Wieland appears as a youth of a deeply serious dis

position, with an ardent enthusiasm for what he conceives

to be the highest ideas of theology and ethics.

Bodmer, the Swiss critic and poet, strongly attracted by
this new literary force, cordially invited Wieland to visit

him at Zurich. Wieland accepted the invitation, and lived

for many months in Bodmer s house. In 1754 the two
friends parted; for, although they had apparently the same
aims and motives, they were in reality very unlike one

another, and Bodmer was apt to play rather too osten

tatiously the part of a guide and patron. Wieland con

tinued to reside in Switzerland, remaining in Zurich about
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five years and in Bern about a year, and supporting him
self by working as a tutor. During the early part of his

residence in Switzerland Wieland maintained the serious

tone that had marked his first writings. In his Briefe von

Verstorbenen an hinterlassene Freunde, Sympathies, Emp-
findungen eines Christen, and other works of this period he

sought to give expression to the loftiest spiritual aspira

tions
;
and in the letter in which he dedicated the Emp-

jmdungen to the court preacher Sack, in Berlin, he went

out of his way to rebuke the frivolity of certain Anacreontic

poets, whom he denounced as &quot;a band of epicurean pagans.&quot;

But Wieland s mystical and ascetic doctrines did not at all

correspond to his real impulses, and soon after he left

Bodmer s house he began to feel that he had misunderstood

his own character. His piety became less enthusiastic, and
he learned to have a keen appreciation of pleasures which
he had formerly condemned as incompatible with any high
or worthy conception of the ends of human life. This

change led to a kind of literary activity wholly different

from that by which he had made his reputation. He
wrote two dramas, Johanna Grey (in which he made free

use of Rowe s play Lady Jane Grey] and Clementina von

Poretta
;
and he chose as the subject of an epic poem

the career of Cyrus, Avho was to be presented as a hero

closely resembling Frederick the Great. Cyrus he never

finished; but he completed Araspes und Panthea, a poem
in which he developed an episode from the Cyropxdia of

Xenophon.
In 1760 he settled at Biberach as director of the

chancery. The appointment was a poor one, and for a

time Wieland found life at Biberach extremely dull and
tiresome. By and by, however, he made the acquaintance
of Count Stadion, an experienced man of the world, at

whose house Wieland became a constant visitor
;
there he

met, among many other persons whose society he liked,

his first love, Sophie, who had married Von Laroche, the

count s confidential friend and &quot;

factotum.&quot; Under these

new influences the change of tone which had been begun
in Switzerland was soon completed ;

and in Don Sylvia
von Rosalva (1764), a romance, intended to be taken as

an imitation of Don Quixote, he gave himself the pleasure
of laughing at principles and sentiments which he had

formerly held to be sacred. This work was followed by
Komische Erzdhlungen (1766), the cynical grossness of

which far surpassed that of any contemporary German
writer. Wieland himself seems to have felt that in these

tales he had gone too far, for, although in his next work,

Agathon (1766-67), the hero of which is a disciple of

Plato, he sometimes treads on slippery ground, his ulti

mate aim is to show that the true rule of life is to hold

the balance even between the spiritual and the physical

impulses of man. His unfinished Idris und Zenide (1768)
has a less worthy motive

;
but in the didactic poem Mus-

arion (1768) he returned to the idea of Agathon, that

fanaticism and sensuality are equally opposed to enduring
happiness, and that he is most to be envied who knows
how to gratify all legitimate impulses without allowing

any of them to become unduly powerful. To Wieland,
when his mind and character were fully developed, this

law of conduct seemed to be the highest to which man can

attain, and he was never tired of indirectly expounding it

in his later writings. At Biberach he devoted much time

to the study of Shakespeare, and in 1762-66 he published,
in eight volumes, translations of twenty-two of Shake

speare s plays.
In 1765 Wieland had married a lady of Augsburg, to

whom he was warmly attached. Four years afterwards

he was made professor of philosophy at Erfurt, where he
remained until 1772. During his stay at Erfurt he wrote

Dinloijen des Diogenes von Sinope ; Jicitrage zur ycheiinen

Geschichte des menschlichen Verstandes und Her tens, aus

den Archiven der Natur
;

Der goldene Spiegel ;
Die

Grazien, a didactic poem ; Combabus, a disagreeable tale

in verse; and Der neue Amadis, a comic poem in eighteen
cantos.

In 1772 Wieland settled for life at Weimar, his position
at first being that of a tutor to the two sons of the

duchess Anna Amalia. Here he founded the monthly
periodical, Der Deutsche Mercur, which he edited until

1796. For this periodical he wrote constantly, and, con

sidering the immense number of his productions, it is

surprising that he was able to maintain, oh the Avhole, so

high a level of excellence. By far the best of his works
is the poem Oberon, the only work by him which has still

a wide circle of readers in Germany. It was published in

1780. Among other original writings produced in

Weimar may be named a comic romance, Die Geschichte

der Abderiten (1774), Der verldagte Amor (1774), Das
Wintermdrchen (1776), and Das Sommermdrchen (1777).
In 1782 and 1786 appeared translations of the Epistles
and Satires of Horace

;
and in 1788 and 1789 he issued a

translation of Lucian, his study of whom led to his writing
Neue Gottergesprdche (1791), Geheime Geschichte des Philo-

sopken Peregrinus Proteus (1791), and Agathoddmon (1799).
From 1793 to 1802 he was engaged in issuing a revised

edition of his writings; but in 1796 he found time to

establish a new periodical, Das Attische Museum, in which
he printed, among other things, translations of some of

the comedies of Aristophanes. In 1797 Wieland bought
Osmannstadt, an estate near Weimar

;
and there he lived

for some years with his large family. At Osmannstadt
he wrote his last important romance, Aristipp und einige
seiner Zeitgenossen (1800-2). In 1801 his wife died, and
two years afterwards he sold his estate and returned to

Weimar, where he spent his last years in translating and

annotating the Letters of Cicero. He died on 20th

January 1813.
Wieland was a man of many moods, and his friends, when talk

ing with him, could never be quite sure that they would not un

intentionally offend him. But, although vain and over-sensitive,
he often gave evidence of an essentially humane and generous
spirit. As a writer he lacked force of imagination and depth of

feeling ;
and even at his best he had too narrow a range of vision

to be a great moral teacher. Nevertheless, he has an important
place in the history of German literature. He was the founder in

Germany of the psychological romance, and few of his successors

in this kind have surpassed his delicate and subtle analyses of

complicated motives. Both in prose and in verse he was a master
of the art of composition, and most of the younger writers of his

day learned something from the clearness, ease, and grace of his

style. To him belongs the merit of having first suggested to his

countrymen that it might be worth their while to study their

native literature as well as that of France, England, and Italy.
Wieland s Collected Works, edited by Gruber, were issued in 53 vols. in 1818-

1828 and in 36 vols. in 1851-56. There are biographies of liim by Gruber (1827-28),
Loebell (1858), and Ofterdingen (1877). Much light is thrown on his character

by his letters ; see Ausgewiihlte Briefe (1815-16) and Bricfe an Sophie Laroche

(1820). (J. SI.)

WIENER NEUSTADT. See NETJSTADT.

WIESBADEN, capital of the former duchy of Nassau
and now the chief town of a district in the province of

Hesse-Nassau in Prussia, disputes with Baden-Baden the

title to be considered the most frequented and most
fashionable watering-place in Germany. It is situated in

a small and fertile valley on the south-west slopes of

Mount Tan n us, 5 miles to the north of Mainz and 3 miles

from the Rhine (see the subjoined plan). The town is

neat and well-built, with broad and regular streets. Its

prosperity is entirely owing to its hot springs ;
and the

general character and appearance of the place, with its

numerous hotels, lodging-houses, villas, bath-houses, pro

menades, and places of entertainment, are dictated by the

requirements of the visitors, who number annually about

60,000. The principal buildings are the palace, built in

1837-42 and restored in 1882; the Cursaal, a large and
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Environs of Wiesbaden.

handsomely fitted up establishment, built in 1810, and

adjoined by a beautiful and shady park ;
the Protestant

church, built of polished bricks in 1852-60, with five tall

towers, in the Gothic style; the

Koman Catholic church
;
the new

synagogue in the Moorish style;

the museum, with a picture gal

lery, a collection of antiquities,

and a library of 70,000 volumes
;

the theatre; the Berg church; and

the Russian chapel, erected on the

Neroberg in 1855. Wiesbaden con

tains numerous scientific societies

and educational institutions, in

cluding a well-known chemical

laboratory. The thermal springs
contain only \ per cent, of salt,

and very little carbonic acid
;
and

a good deal of their efficacy is due

to their high temperature, which

varies from 156 to 142 Fahr.

The water is generally cooled to

93 Fahr. for bathing. The prin

cipal spring is the Kochbrunnen

(156 Fahr.), the water of which is

drunk by sufferers from gout, chronic dyspepsia, obesity,

&c. There are twenty-eight other springs used for bath

ing, and effica

cious in cases of

rheumatism, gout,

scrofula, and ner

vous ailments.

The town lies 320
feet above the sea-

level. Its climate

is mild and warm,
so that even in

winter it is fre

quented by from

5000 to 6000 vi-

siters. The popu
lation in 1885
was 55,457 ;

in

181 6 it was 4608;
in 1867, 30,085.
Wiesbaden is one

of the oldest water

ing
-

places in Ger

many, and may be

regarded as the capi-
tal of the Taunus

spas. The springs, _,

mentioned by Pliny J
as Fontes Mattiaci,
were known to the I

Romans, who appear
r 4.-c i 4.1. Plan of Wiesbaden.

to have fortified the

place. Under the Carolingian monarchs it was the site of a palace.
Otho I. made it a town. The name AVisibada appears in 830.

Though the springs never passed out of knowledge, they did not
attain their greatest repute until the close of the 18th century.
From 1771 till 1873 Wiesbaden was a notorious gambling resort

;

but in the latter year public gambling was suppressed by the
Prussian Government.
See GesMchte und historiche Topographic der Stadt Wiesbaden, by F. W. C.

Roth, and Balneologische Studien iiber Wiesbaden, ed. by Dr Pfeiffer, both pub
lished at Wiesbaden in 1883, and both containing copious bibliographical lists.

WIFE. See HUSBAND AND WIFE, and WOMEN.
WIG. 1 Artificial hair appears to have been worn from

very ancient times, as is testified by well-made wigs re

covered from Egyptian mummy figures. The full and flow-

1 Shortened from periwig, a lengthened form (through the Dutch)
of peruke. This word is extant in all the Romance languages (Ital.

parrucca, or, in Sardinian, pilucca ; Span, peluca ; Portug. peruca , Fr.

pcrruque ; Walloon perik) and is derived from pelo (pilus).

ing locks which adorn the sculptured reliefs of human
figures found at Nineveh also suggest that wigs were not

unknown among the ancient Assyrians. In the 16th cen

tury the fashion of wearing false hair became prevalent

among ladies in Europe. At one period Elizabeth of Eng
land was possessed of no fewer than eighty attires of false

hair. Mary of Scotland throughout her life was also in

the habit of varying the attires of hair she wore
;
and

much of the confusion which has arisen in connexion with

her portraits is traceable to this circumstance. 2 The peri

wig of the 16th century was, however, merely false hair

worn like, and sometimes with, the real hair, as an adorn

ment or to supply the defects of nature. It was not till

the 1 7th century that the peruke was worn as a distinctive

feature of costume
;
as such it was first employed by Louis

XIII. when his hair failed. His successor, Louis XIV.,
did not adopt it till 1673. In the meantime it had
been freely donned by courtiers and gallants of the era.

Charles I. of England, while in Paris on his way to Spain,
&quot;shadowed himself the most he could under a burly per-

ruque, which none in former days but bald-headed people
used.&quot; The wearing of the peruke became general in the

days of Charles II. Pepys records that he parted with

his own hair, and &quot;

paid 3 for a periwigg
&quot;

;
and on

going to church in one he says,
&quot;

it did not prove so

strange as I was afraid it would.&quot; About this time the

peruke is described as &quot;a counterfeit hair which men wear
instead of their own, a thing much used in our days by the

generality of our men, contrary to their forefathers.&quot; The

wig obtained its maximum development during the reign
of Queen Anne, who was patroness of the full-bottomed

wig, a huge head-dress which covered the back and
shoulders and floated down over the chest. In 1724 the

peruke-makers advertised &quot;full-bottom tyes, full bobs,
minister s bobs, naturals, half naturals, Grecian flyes, curley

roys, airey levants, qu perukes, and bagg wiggs
&quot;

among
the variety of artificial head -gear which they supplied.

Early in the reign of George III. the general fashion of

wearing wigs began to wane and gradually died out
;
but

among professional men the practice continued to hold its

place, and it was by slow degrees that military officers and

clergymen gave up the habit. The wig of the 17th cen

tury now holds its place only on the judicial bench, and
with the speaker of the English House of Commons, bar

risters, and advocates
;
but even on the bench its use is

being threatened. Wigs of course continue to be worn

by many to make up for natural deficiencies
;
and on the

stage the wig is, as in all times, an indispensable adjunct.

Many of the modern stage wigs are made of jute, a fibre

which lends itself to marvellously perfect imitations of

human hair.

WIGAN, a municipal and parliamentary borough and
market-town of Lancashire, England, is situated on the

river Douglas and on the main line of the London and
North Western Railway, 18 miles west-north-west of Man
chester, 18 north-east of Liverpool, and 195 north-west of

London. The Douglas is spanned by several bridges, and
is connected with the Leeds and Liverpool Canal. There
is also a branch canal by Leigh and Worsley to Manchester.

The older portions of the town occupy the north bank of

the river, the modern additions being chiefly on the south

bank. The church of All Saints, Late Perpendicular, con-

2 Whilst a prisoner in Lochleven Castle she received
&quot;

plusieurs per-

ruques et aultres choses y servant
&quot;

; and there was sent after her to

Carlisle &quot;urig paque de perrnques de cheveux.&quot; Her maid, Mary
Seton, was a skilled bxisker, and, according to Sir F. Knollys, &quot;she

did set such a curled hair upon the queen that was said to be a

perwyke, that shewed very delicately, and every otlier day she hath a

new device of hair dressing.
&quot;

Even on the scaffold, according to an

eye-witness, she wore &quot;borrowed heire aburue,&quot; her own hair being:

&quot;polled very short.&quot;
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sisting of chancel with aisles and two chapels, was restored

in 1630 and again in 1847 There are six other ecclesi

astical parishes. The principal public buildings are the

Royal Albert Edward Infirmary and Dispensary (1873,
enlarged 1884), the public hall (1853), the borough courts

and offices (1866), the arcade (1872), the market-hall

(1877), the free public library (1878), the public baths

(1882), and the county justices courts and offices (1888).
The educational institutions include the free grammar
school (founded by James Leigh in 1619 and rebuilt in

1876), the mining and mechanical school, and the

mechanics institution. The charities are numerous but
of small individual importance, their aggregate annual
value amounting to about 2500. A public park of 27
acres was opened in 1878. The town owes much of its

prosperity to its coal mines, which afford employment to

a large proportion of the inhabitants and supply fuel for

the factory furnaces. Mills for making hats were estab

lished at Wigan in 1482
;
and subsequently bell-founding

and pottery-making were of some importance. The chief

industry is now the maufacture of cotton fabrics
;
the town

also possesses iron forges, iron and brass foundries, oil and

grease works, railway waggon factories, and bolt, screw,
and nail works. The population of the municipal and

parliamentary borough (area 2188 acres) was 20,774 in

1831
; by 1861 it had increased to 37,658, by 1871 to

39,110, and by 1881 to 48,194 (23,508 males and 24,686
females) ;

in 1888 it was estimated at 55,000.
Wigan is situated at the junction of three Roman roads, and

there was a ford across the river where Millgate now stands. Many
Roman coins have been found in the neighbourhood ; hence it is

supposed that Wigan was an important Roman station. Numerous
Danish barrows also exist in the neighbourhood. After the Con
quest Newton (in which Wigan is situated) was bestowed on Roger
de Foictou, but on account of his rebellion was forfeited to the
crown. The rectory of Wigan existed before 1243, and the rector
as lord of the manor received a charter for the town in the 30th

year of Henry III. Wigan was a city of refuge for runaway slaves

during the Middle Ages. It was one of the 120 boroughs selected
to send members to parliament in 1306

; but the privilege lay dor
mant until 1547. From the charter it received in the 24th year of
Edward III., confirming its liberties, it is evident that it was
already an important market town, while its fairs were on a large
scale and regulated by special laws. It also received charters from
l.ichard II. and Charles II. Leland refers to it as a paved town
&quot;as bigge as Warrington, and better builded.&quot; Camden describes
it as &quot;neat and

plentiful.&quot; Wigan contributed 50 of ship-money
to Charles I. in 1636. On the outbreak of the Civil War in 1642
it was occupied by the earl of Derby, and formed the central garri
son for the king in Lancashire

;
but the entrenchments were taken

by Sir John Seaton in 1643 after a desperate battle. It was again
repossessed by the earl of Derby, but was retaken by Colonel Ash ton
in March, when the outworks and fortifications were demolished.
On 25th August 1651 the earl of Derby was defeated at Wigan
by Colonel Lilburne, when Sir Thomas Tyldesley was slain. A
memorial pillar to Tyldesley was erected in 1679 and restored in

1882. The town was governed by a mayor, recorder, 12 aldermen,
and 2 bailiffs till the charter of 2d William IV. Under the Muni
cipal Act it was divided into five wards, and is governed by a

mayor, recorder, 10 aldermen, and 30 councillors. It has a com
mission of the peace and a separate court of quarter sessions. In
1885 the number of its parliamentary representatives was reduced
to one.
Sou Sinclair s Jlistory of Wigan, 1S82.

WIGEON (French Vigeon, from the Latin Vipio),
1 also

called locally &quot;Whewer&quot; and &quot;Whew&quot; (names imitative
of the whistling call-note of the male), the Anas penelope
of Linnaeus and Jfareca penelope of many modern orni

thologists, one of the most abundant species of Ducks

throughout the greater part of Europe and northern Asia,

reaching northern Africa and India in winter. A good
many pairs breed in the north of Scotland

;
but the

nurseries of the vast numbers which resort in autumn to

1 Just as PIGEOX (q. v. )
is from Ptpio. Other French names, more

or less local, are, according to M. Holland, Vignon, Vinyeon, Warjne,
\Vuinyc, Wiynct, Wuiot, Vioux, and Digeon. In some parts of England
the small teasing flies, generally called midges, are known as &quot;

wigeous.&quot;

the waters of temperate Europe are in Lapland or farther

to the eastward. Comparatively few breed in Iceland.
Intermediate in size between the Teal and the Mallard, and less

showy in plumage than either, the drake Wigeon is a beautiful bird,
with the greater part of his bill blue, his forehead cream-colour,
his head and neck chestnut,

2
passing into pinkish grey below and

above into lavender-grey, which last, produced by the transverse
undulations of fine black and white lines, extends over the back
and upper surface of the wings, except some of the coverts, which
are conspicuously white, and shows itself again on the flanks. The
wings are further ornamented by a glossy green speculum between
two black bars

; the tail is pointed and dark
;
the rest of the lower

parts is white. The female has the inconspicuous coloration
characteristic of her sex among most of the Duck tribe. In habits
the Wigeon differs not a little from most of the Anatinse. It

greatly affects tidal waters during the season of its southern stay,
and becomes the object of slaughter to hundreds of gunners on
the coasts of Britain and Holland

; but, when it resorts to inland

localities, as it also does to some extent, it passes much of its time
in grazing, especially by day, on the pastures which surround the
lakes or moors that it selects.

The Wigeon occurs occasionally on the eastern coast of

North America, and not uncommonly, it would seem, on
the Pribyloff Islands in the Pacific. But the New World
has two allied species of its own. One of them, J/. ameri-

cana (a freshly killed example of which was once found in

a London market), inhabiting the northern part of that

continent, and in winter reaching Central America and the
West Indian islands as far as Trinidad, wholly resembles

its Old-World congener in habits and much in appearance.
But in it the pale frontlet and the rich chestnut are

mingled into, as it were, a compromise of light warm
brown, the white wing-coverts are wanting, and nearly all

the plumage is subdued in tone. The other species, M.
sibilatrix or ckiloensis, inhabits the southern portion of

South America and its islands, from Chili on the west to

the Falklands on the east, and is easily recognized by its

nearly white head, nape glossy with purple and green,
and other differences. (A. N.)

WIGHT, ISLE OF, a small island in the English Channel,
situated off the coast of Hampshire, between 50 35 and
50 46 N. lat. and 1 34 and 1 5 W. long, (see vol. xi.

PI. VII.). It forms a portion of the county of Hampshire,
and is separated from the mainland by a narrow strait,

the Solent and Spithead. The island is, roughly speaking,

diamond-shaped, the shorter diameter, from north to south,

measuring 13 miles, and the longer, from east to west, 23
miles. The area is 92,931 acres, or about 145 square
miles. The most prominent feature in its physical geo
graphy is a range of high chalk downs running from east

to west across the centre of the island, and terminating
in the Culver and Freshwater cliffs respectively. This

range is broken through in the centre by the valley of the

Medina, which flows due north and is the only river of

consequence in the island
;

it is navigable up to Newport.
A second smaller range of chalk downs .occurs in the south

near Ventnor. Along the south coast, extending from St

Catherine Point to Ventnor, there is the remarkable dis

trict known as the Undercliff, celebrated for its wild and
romantic beauty and for its mild climate. It is sheltered

from the north by a line of high cliffs. North of the

central chalk range the country is for the most part flat

and well-wooded. Parkhurst Forest, where- timber is

grown for the use of the British navy, is 3000 acres in

extent. The geology of the island affords within a small

area abundant opportunities for studying many different

formations. The uppermost of the strata represented in

the island is the Eocene, and the lowest the Wealden. All

the strata between these two may be studied in good sec

tions, and very numerous and interesting fossils may be

collected. The various Eocene beds are exhibited along

2 Hence come the additional local names &quot;

Bald-pate
&quot; and &quot; Red

head.&quot;

XXIV. 71
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the north coast, and may also be studied to great advan

tage iu White Cliff and Alum Bays. In the neighbour
hood of Gurnet Bay there is a very remarkable bed, con

taining beautifully-preserved remains of insects and spiders.

In Alum Bay, in the extreme west, the strata are vertically

disposed, and consist of a very curious series of coloured

sands and clays. Here also the junction between the

Eocene and the underlying Chalk is admirably shown.

The central range of chalk downs is part of the northern

slope, and the downs behind the Undercliff are part of the

southern slope of a lesser anticlinal axis, the upper portion
of the Chalk strata having been denuded in such a way as

to expose the underlying Greensand, of which the greater

portion of the southern half of the island is composed.
The Greensand formation may best be studied in the cliff

section from Atherfield Point to Rocken End. Beneath
the Greensand the Wealden is exposed in the section from
Brook to Atherfield, and also, to a much less extent, in

Sandown Bay. The Wealden strata have yielded abundant
fossil remains of extinct reptiles (Iguanodon), especially
in the neighbourhood of Brook and Cowleaze Chines

;
and

at Brook Point an extensive fossil forest exists, being the

remains of a great raft of timber floated down and deposited
in estuarine mud at the mouth of a great river. At Brook
also the characteristic Wealden mollusk, Unio valdensis,
occurs abundantly.

The climate is mild and relaxing, and enjoys the reputation of

being peculiarly salubrious. In winter and spring, however, the
east winds are very trying, and in summer the heat is at times

very great. The climate of the Undercliff is especially mild, and
a large consumption hospital (the Royal National Hospital for

Consumption and Diseases of the Chest), arranged on fhe cottage

principle, has been established here. Partly owing to the mildness
of the climate, and partly to the beauty of the scenery, the island
has long been a favourite resort of tourists, and within recent years
several fashionable watering-places have sprung up. Of these the

principal are Cowes, at the mouth of the Medina, the headquarters
of the Royal Yacht Squadron, Ryde (11,461 inhabitants in 1881),

Bembridge, Sandown, Ventnor (5739), Shanklin (1780), Fresh
water (2809), and Yarmouth (787). Newport (9357), on the Medina,
is the capital of the island, but is comparatively little frequented
by visitors. Hitherto many parts of the island have been more or
less inaccessible owing to the deficiency of railways ; but it is being
rapidly opened up, and a railway is now in course of construction
between Newport, Carisbrooke, Yarmouth, and Freshwater. There
are few industries in the island. The population is chiefly agri
cultural, a large proportion of the land being devoted to sheep-
grazing. Fishing is also carried on to a considerable extent on the
south coast, lobsters, crabs, and prawns being plentiful. Oyster
cultivation has been attempted in the Medina, in Brading Harbour,
and in the Newtowii river. At Cowes shipbuilding is carried on,
and on the Medina there are cement-works. In the towns, how
ever, the chief occupation of the inhabitants consists in provid
ing for the wants of the summer visitors

;
in winter very little

business is done. The island is divided into two liberties, East
and West Medina, excluding the two boroughs of Newport and
Ryde ;

and it forms one petty and special sessional division of the

county. Until 1885 there was one member of parliament for the
island and one for the borough of Newport ; now, however, there
is only one member for the whole island. Episcopally the island
has for many centuries belonged to the see of Winchester. In 1881
the population was 73,633, as against 66,219 in 1871.

History. The Isle of Wight (Roman Vectis) was originally
inhabited by Celts, and was conquered for the emperor Claudius

by Vespasian in 43. The Romans remained in possession for four
centuries. In 530 it was conquered by Cerdic and Cymric and
added to the kingdom of Wessex. Later on it again became free

from the control of Wessex and remained independent until the
inhabitants of their own accord submitted to Edward, the son of
Alfred. William the Conqueror gave the island as an independent
lordship to AVilliam Fitz-Osborne, but it was again forfeited to the
crown on the rebellion of his son, the earl of Hereford. Henry
I. gave the lordship to Richard de Redvers, in whose family it

remained until 1293, when Isabella de Fortibus, the lady of &quot;the

island, sold it to Edward I. Richard II. again appointed a lord of
the island, and the office continued until the reign. of Henry VII.,
when it was finally abolished. From that date onwards the govern
ment has been vested in a captain or governor, whose office is now
honorary. Charles I. was confined in Carisbrooke Castle for some
time in 1649. The antiquities include the British pit villages near

Rowborough, the Celtic tumuli on several of the chalk downs, the

long stone at Mottistone, the Roman villas near Brading and Caris

brooke, the ruins of Quarr Abbey, and numerous ancient churches.
Carisbrooke Castle, almost in the centre of the island, is a fine old
ruin built upon the site of an ancient British stronghold. The
British fortifications were probably occupied as a camp by the
Romans under Vespasian, and they were subsequently held by the

Saxons, who made the high mound known as the keep. The inner
walls of the castle were erected in the llth century, and the outer
defences were constructed in the reign of Elizabeth. The Roman
villa near Brading contains some beautiful and well-preserved ex

amples of tesselated pavements ; that at Carisbrooke is smaller and
not so interesting.

WIGTOWN, or WIGTOX, a maritime county in the

south-west corner of Scotland, forming the western division

of the old. district of Galloway, is bounded N. by the Irish

Channel and Ayrshire, E. by Kirkcudbright and Wigtown
Bay, S. by the Irish Sea, and W. by the Irish Channel.
It is of very irregular form. Its greatest breadth, east and

west, is about 33 miles and its greatest length, north and

south, about 26 miles. The area is 310,742 acres or 485^
square miles.

Physical Features. The coast-line has a total length of

about 120 miles. On the eastern boundary the estuary
of the Cree expands into Wigtown Bay. Between Wig
town and Luce Bays is the peninsula of the Machers, of

which Burrow Head is the southern extremity. Luce

Bay has a length of about 15 miles and an average breadth
of 12. By its indentation on the south and that of Loch

Ryan (about 9 miles long and nearly 3 broad) on the

north the two-pronged peninsula of the Rinns is formed,
of which the Mull of Galloway, the most southerly point
in Scotland, is the southern extremity, and Kirkcolm Point
the northern. The coast is more or less precipitous, with

many small inlets, few of which, on account of dangerous
hidden rocks, afford suitable landing-places for vessels.

Loch Ryan forms, however, a splendid natural harbour, of

which Stranraer is the port. Portpatrick on the Irish

Channel is the nearest port in Great Britain to Ireland,
and 7 miles to the south is Port Logan. With the excep
tion of Port William on its eastern shore, Luce Bay is

destitute of harbours. Wigtown Bay includes on the

Wigtown side the small harbours of the Isle of Whithorn,
Garliestown, Wigtown, and Carty, but the upper portions
of the bay are not navigable at low water. The county is

occupied almost solely by Silurian strata, its characteristic

feature being a series of rocky hills, which extend more or

less over the whole county, attaining their highest eleva

tion in the north, on the borders of Ayrshire. A con
siderable number range between 400 and 800 feet in

altitude, the highest summits being Miltonish (970 feet),
on the northern border, and Craigairie Fell (1000 feet) in

Kirkcowan parish. A great part of the county has a wild

and bleak appearance, the hills being covered with heath
and whins, while in the lower parts there are long stretches

of bog and moss. The Silurian rocks are in some parts

interpenetrated by small areas of granite ;
and immense

granite boulders are occasionally scattered over the lower

grounds, doubtless the result of the Glacial action of the

Kirkcudbrightshire ice bed. Along the western edge of

Loch Ryan there is a narrow band of Carboniferous strata,

consisting of sandstones which have been classed as calci-

ferous. They rest unconformably on a narrow belt of

Permian strata separating them from the Silurian rocks.

In the Carboniferous strata various plant impressions are

met with. Between Luce Bay and Loch Ryan, and on
the upper shores of Wigtown Bay, there are raised beaches.

Galena, copper pyrites, and barytes have been found in

small quantities ; grey shales for roofing slates and flags
for pavement are dug at Cairn Ryan on the eastern shores

of Loch Ryan, where sandstone is also quarried for build

ing purposes; from the clays in the neighbourhood of
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Stranraer bricks are manufactured. Owing to the irre

gular hilly character of the county the streams, though

numerous, are generally small. The Cree, forming the

boundary with Kirkcudbrightshire, flows past Newton
Stewart and Carty into Wigtown Bay ;

the Bladenoch,
from Loch Maberry on the Ayrshire border, falls into Wig
town Bay at the town of Wigtown, after having received

the Tarf, the Malzie, and the Black Burn
;
and the Luce,

formed by the junction of the Main Water and the Cross

Water at New Luce, flows south into Luce Bay. There

are a very large number of lochs, but none of them very

extensive, the principal being the beautiful one in Inch

parish included in the grounds of Castle Kennedy, Lochs

Maberry and Dornal on the Ayrshire border, Loch Connel

in Kirkcolm parish, Loch Ronald in Kirkcowan parish,

and Castle Loch and the four lochs of Mochrum in

Mochrum parish. Dowalton Loch, at the junction of

Kirkinner, Sorbie, and Glasserton parishes, was drained

in 1862.

Agriculture. Although the rainfall exceeds the average in Scot

land, the climate is not specially unfavourable for the ripening of

crops, and frosts are not generally of long continuance. A con

siderable portion of Wigtownshire consists of stony moors, which
have insufficient soil to render reclamation possible. Along the

shores there is some extent of gravelly soil, which, however, requires

heavy manuring to render it fruitful. Where the higher districts

are arable a rocky soil prevails, better adapted for grass and green

crops than for corn crops. A large extent of the county is black

top reclaimed from moors
;
in other districts loam and clay prevail.

The most common method of cropping is a six years shift of oats,

green crops, corn crop, and three years grass. According to the

Agricultural Returns for 1887, the arable area was 147,063 acres or

about 46 per cent, of the whole, considerably above the average for

even the lowland counties of Scotland. The area under corn crops
was 37,392 acres, of which 35,511 were under oats. The latter area

has not materially changed within the last thirty years, the chief

diminution having been in wheat, which in 1855 occupied 7343
acres and in 1887 only 736. Barley and bere in 1887 occupied 796

acres, rye 38, and beans 310. The bulk of the green crops consists

of turnips and swedes, occupying in 1887 15,678 acres, whilst

1902 acres were potatoes, 229 mangold, 100 carrots, 153 cabbage,
&c., and 135 vetches. There were 69,326 acres under clover and
rotation grasses and 21,883 under permanent pasture. In 1881

(the latest return) there were over 8009 acres under woods, and
in 1887 there were 40 under nursery grounds, 6 under market

gardens, and 7 under orchards. The large area under grass and

turnips is owing to the general prevalence of dairy farming. In

1887 the number of cattle was 42,062, of which 21,197 were milch

cows, a number exceeded in only four other counties in Scotland,

although in the number of its cattle it is surpassed by ten counties.

The Galloway cattle, a black polled breed, are now chiefly confined

to the eastern districts, the Ayrshire being found a much more suit

able breed for dairy purposes. In some cases Galloway bulls are

kept for breeding with Ayrshire cows. Many dairy farms send milk
to Glasgow and the neighbouring towns

;
but the manufacture of

cheese has greatly increased within late years, large cheese factories

having been established. Dunlop is now almost wholly superseded

by Cheddar cheese. Horses, chiefly Clydesdale, for which breed

Wigtownshire has acquired some fame, numbered 5699 in 1887 ;

sheep, chiefly blackfaced on the hilly farms, and in other districts

crosses with Leicesters and other long-woolled breeds, numbered

116,264 ;
and pigs 10,380. From 1345 returns obtained from occu

piers of land in 1887, out of 147,104 acres 142,266 were rented and

occupied and 4838 owned and occupied. The following table gives
a classification of agricultural holdings according to size in 1880
and 1885 :

Year.
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style. The ancient cathedral of Whithorn, though
_

in a dila

pidated condition, forms a picturesque ruin, and near it are some

slight remains of the ancient priory founded by St Ninian. The

Dominican priory of Wigtown, founded in 1267, has, like the

ancient castle, entirely disappeared ;
and only some slight mounds

remain of Saulseat abbey, founded for Premonstratensians by Fer

gus, lord of Galloway, in 1148. Wigtown was probably created a

sheriffdom in the 13th century. In 1341 the earldom of Wigton,
which included the whole of the county, with the jurisdiction of a

regality, was bestowed upon Sir Malcolm Fleming. In 1372 the

earldom was purchased by Archibald Douglas, who the same year
was created lord if Galloway. In the reign of James I. William

Douglas of Leswalt was sheriff of Wigtown and keeper of the castle

of Lochnaw ;
but in 1426 the constableship of Lochnaw, with the

sheriffdom of Wigtown, was acquired by Andrew Agnew. These

dignities continued to be held by the Agnew family till 1682, when
Sir Andrew Agnew refused to take the test and was superseded by
Graham of Claverhouse. At the Restoration in 1688 the office of

sheriff was restored to the Agnew family, and they held it till the

abolition of hereditary jurisdictions in 1747. The principal modern
mansions are Galloway House, built in 1740, the seat of the earls of

Galloway ;
Castle Kennedy, built by the first earl of Stair after the

destruction of the old castle by fire in 1716 ;
the baronial castle of

Lochnaw, including, with large modern additions, the battlemented

tower of the ancient building ;
and Barnbarroch House, the seat of

R. Vans Agnew.
See Symson, Description of Galloway, 1823; Murray, Literary History of Gal

loway, 1882 ; Sir Andrew Agnew, Hereditary Sheriffs of Galloway, 1864 ; Histories

of Galloway, by Mackenzie, 1841, and P. H. Mackerlie, 1870-78. (T. P. H.)

WILBERFORCE, SAMUEL (1805-1873), bishop of Ox
ford and afterwards of Winchester, was the third son of

William WILBERFORCE (see below), and was born at Clap-
ham Common near London on 7th September 1805.

Until he entered Oriel College, Oxford, in 1823 he was
educated privately. In the &quot; United Debating Society,&quot;

which afterwards developed into the &quot;

Union,&quot; Wilberforce

distinguished himself as a zealous advocate of liberalism.

The set of friends with whom he chiefly associated at Ox
ford were sometimes named, on account of their excep

tionally decorous conduct, the &quot; Bethel Union &quot;

;
but he

was by no means averse to amusements, and specially de

lighted in hurdle jumping and hunting. He graduated in

1826
;
and the summer and autumn of 1827 were spent in a

Continental tour. After his marriage on llth June 1828
to Emily Sargent, he was in December ordained and ap
pointed curate-in-charge at Checkenden near Henley-on-
Thames. In 1830 he was presented by Bishop Sumner of

Winchester to the rectory of Brightstone in the Isle of

Wight. In this comparatively retired sphere he soon
found scope for that manifold activity which so promi
nently characterized his subsequent career. In 1831 he

published a tract on tithes, &quot;to correct the prejudices of

the lower order of farmers,&quot; and in the following year a
collection of hymns for use in his parish, which had a

large general circulation
;
a small volume of stories entitled

the Note Book of a Country Clergyman ;
and a sermon, The

Apostolical Ministry. He now began to be sought for as

a preacher and declined several offers of appointments. In

February 1836 he was made a rural dean. At the close of

1837 he published the Letters and Journals of Henry
Martyn. Although a High Churchman Wilberforce held
aloof from the Oxford movement, and in 1838 his diver

gence from the &quot;

Tract
&quot;

writers became so marked that J.

H. Newman declined further contributions from him to the
British Critic, not deeming it advisable that they should

longer &quot;co-operate very closely.&quot;
In 1838 Wilberforce pub

lished, with his elder brother Robert, the Life of his father
and two years later his father s Correspondence. In 1839
he also published Eucharistica (from the old English
divines), to which he wrote an introduction, Agathos and
other Sunday Stories, and a volume of University Sermons,
and in the following year Rocky Island and other Parables.
In November 1839 he was installed archdeacon of Surrey,
in August 1840 collated canon of Winchester, and in

October he accepted the rectory of Alverstoke. In 1841
he was chosen Hampton lecturer, and shortly afterwards

made chaplain to the Prince Consort, an appointment he

owed to the impression produced by a speech at an anti-

slavery meeting some months previously. In October

1843 he was appointed by the archbishop of York to be

sub-almoner to the queen. In 1844 appeared his History

of the American Church. In March of the following year
he accepted the deanery of Westminster, and in October

the bishopric of Oxford.

The bishop in 1847 became involved in the Hampclen
controversy, and signed the remonstrance of the thirteen

bishops to Lord John Russell against Dr Hampden s

appointment to the bishopric of Hereford. He also en

deavoured to obtain satisfactory assurances from Dr

Hampden ; but, though unsuccessful in this, he withdrew

from the suit against him. The publication of a papal
bull in 1850 establishing a Roman hierarchy in England

brought the High Church party, of whom Wilberforce was

the most prominent member, into temporary disrepute.
The secession to the Church of Rome of his brother-in-law,

Archdeacon (now Cardinal) Manning, and afterwards of his

two brothers, brought him under further suspicion, and his

revival of the powers of convocation lessened his influence

at court
;
but his unfailing tact and wide sympathies, his

marvellous energy in church organization, the magnetism
of his personality, and his eloquence, both on the platform
and in the pulpit, gradually won for him recognition as

without a rival on the episcopal bench. In the House of

Lords he took a prominent part in the discussion of social

and ecclesiastical questions. He has been styled the

&quot;bishop of society&quot;; but society occupied only a fraction

of his time. The great bent of his energies was ceaselessly

directed to the better organization of his diocese and to

the furtherance of schemes for increasing the influence and

efficiency of the church. In 1854 he opened a theological

college at Cuddesdon, which was afterwards the subject of

some controversy on account of its alleged Romanist tend

encies. His attitude towards Essays and Revieu s in 1861,

against which he wrote an article in the Quarterly, won
him the special gratitude of the Low Church party, and

latterly he enjoyed the full confidence and esteem of all

except the extreme men of either side and party. On the

publication of Colenso s Commentary on the Romans in

1861 Wilberforce endeavoured to induce the author to

hold a private conference with him
;
but after the publica

tion of the first two parts of the Pentateuch Critically Ex
amined he drew up the address of the bishops which called

on Colenso to resign his bishopric. In 1867 he framed

the first Report of the Ritualistic Commission, in which

coercive measures against ritualism were discountenanced

by the use of the word &quot; restrain
&quot;

instead of
&quot; abolish

&quot;

or

&quot;prohibit.&quot;
He also endeavoured to take the sting out of

some resolutions of the second Ritualistic Commission in

1868, and was one of the four who signed the Report with

qualifications. Though strongly opposed to the disestab

lishment of the Irish Church, yet, when the constituencies

decided for it, he prudently advised that no opposition
should be made to it by the House of Lords. After twenty-
four years labour in the diocese of Oxford, he was named

by Mr Gladstone for the bishopric of Winchester. His

unremitting labours had, however, seriously told on his

constitution, and the change to a new diocese, entailing a

repetition of the work of organization which he had com

pleted in the old one, proved too much for his health. The

result was a severe affection of the heart, which on more

than one occasion threatened to prove fatal. He was killed

on 19th July 1873 by the shock of a fall from his horse

near Dorking, Surrey.

Besides the works already mentioned, Wilberforce wrote Heroes

of Hebrew History (1870), originally contributed to Good Words, and

several volumes of sermons. See Life of Samuel Wilberforce, with
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Selections from Ids Diary and Correspondence, vol. i., cd. by Ash -

well, and vols. ii. and iii.
,
cd. by his son Reginald G. Wilberforce.

WILBERFORCE, WILLIAM (1759-1833), whose name is

chiefly associated with the abolition of the slave trade, was

descended from a Yorkshire family which possessed the

manor of Wilberfoss in the East Eiding from the time of

Henry II. till the middle of the 18th century. He was

the only son of Robert Wilberforce, member of a com
mercial house at Hull, by his wife Elizabeth, daughter of

Thomas Bird of Barton, Oxon, and was born at Hull on

24th August 1759. It was from his mother that he in

herited both his feeble frame and his many rich mental

endowments. He was not a diligent scholar, but at the

grammar school of Hull his skill in elocution attracted the

attention of the master. Before he had completed his

tenth year he lost his father and was transferred to the

care of a paternal uncle in London
;
but in his twelfth

year he returned to Hull, and soon afterwards was placed
under the care of the master of the endowed school of

Pocklington. Here his love of social pleasure made him

neglectful of his studies
;
but he entered St John s College,

Cambridge, in October 17 66. Left by the death of his

grandfather and uncle the possessor of an independent
fortune under his mother s sole guardianship, he was

somewhat idle at the university, though he acquitted him
self in the examinations with credit

;
but in his serious

years he &quot; could not look back without unfeigned remorse&quot;

on the opportunities he had then neglected. In 1780 he

was elected to the House of Commons for his native town,
his success being due to his personal popularity and his

lavish expenditure. He soon found his way into the fast

political society of London, and at the club at Goosetrees

renewed an acquaintance begun at Cambridge with Pitt,

which ripened into a friendship of the closest kind. In

the autumn of 1783 he set out with Pitt on a tour in

France; and after his return his eloquence proved of great
assistance to Pitt in his struggle against the majority of

the House of Commons. In 1784 Wilberforce was
elected for both Hull and Yorkshire, and took his seat

for the latter constituency.
A journey to Nice in the autumn of the same year with

I)r Isaac Milner led to his conversion to Evangelical Chris

tianity and the adoption of more serious views of life.

The change had a marked effect on his public conduct. In

the beginning of 1787 he busied himself with the estab

lishment of a society for the reformation of manners.

About the same time he made the acquaintance of Thomas

Clarkson, and began the agitation against the slave trade.

Pitt entered heartily into their plans, and recommended
Wilberforce to undertake the guidance of the project as a

subject suited to his character and talents. While Clark-

son conducted the agitation throughout the country, Wil

berforce took every opportunity in the House of Commons
of exposing the evils and horrors of the trade. In 1788,

however, a failure of his digestive powers compelled him
to retire for some months from public life, and the introduc

tion of the subject in parliament therefore devolved on Pitt,

whose representations were so far successful that an Act
was passed providing that the number of slaves carried in

ships should be in proportion to the tonnage. On 12th

May of the following year Wilberforce, in co-operation
with Pitt, brought the subject of abolition again before the

House of Commons; but the friends of the planters suc

ceeded in getting the matter deferred. On 27th Janu

ary following AVilberforce carried a motion for referring to

a special committee the further examination of witnesses,
but after full inquiry the motion for abolition in May 1791
was lost by 163 votes to 88. In the following April he

carried a motion for gradual abolition by 238 to 85 votes
;

but in the House of Lords the discussion was finally post

poned till the following session. Notwithstanding his un

remitting labours in educating public opinion and annual
motions in the House of Commons, it was not till 1807,
the year following Pitt s death, that the first great step
towards the abolition of slavery was accomplished. When
the anti-slavery society was formed in 1823, Wilberforce

and Clarkson became vice-presidents ;
but before their aim

was accomplished Wilberforce had retired from public life,

and the Emancipation Bill was not passed till Auguat
1833, a month after his death.

In 1797 Wilberforce published A Practical Yieiv of the

Prevailing Religious System of Professed Christians in the

Higher and Middle Classes of this Country Contrasted with

Real Christianity, which within half a year went through
five editions and was afterwards translated into French,

Italian, Dutch, and German. Shortly after the appear
ance of this work he occupied himself with a plan for a

religious periodical which should admit &quot; a moderate degree
of political and common intelligence,&quot; the result being the

appearance in January 1801 of the Christian Observer. He
also interested himself in a variety of schemes for the ad

vancement of the social and religious welfare of the com

munity, including the establishment of the Association

for the Better Observance of Sunday, the foundation, with

Hannah MOKE (q.v.), of schools at Cheddar, Somersetshire,
a project for opening a school in every parish for the

religious instruction of children, a plan for the education

of the children of the lower classes, a bill for securing
better salaries to curates, and a method for disseminating,

by Government help, Christianity in India. In parlia
ment he was a supporter of parliamentary reform and of

Catholic emancipation. In 1812, on account of failing

health, he exchanged the representation of Yorkshire for

that of a constituency which would make less demands on

his time, and was returned for Bramber. In 1825 he

retired from the House of Commons, and the following

year settled at Highwood Hill, &quot;just beyond the disk of

the metropolis.&quot; He died at London on 29th July 1833,
and was buried in Westminster Abbey close to Pitt, Fox,
and Canning. In Westminster Abbey a statue was erected

to his memory, and in Yorkshire a county asylum for the

blind was founded in his honour. A column was also

erected to him by his townsmen of Hull.

Sec Life of William Wilberforce, by his sons, 1838, 5 vols.
;
Cor

respondence, 2 vols., 1840.

WILDBAD, a watering-place in the north-west of Wiirt-

emberg, is picturesquely situated in the romantic pine-
clad gorge of the Enz, 28 miles west of Stuttgart and 1 4

east of Baden-Baden. Its thermal alkaline springs have

a temperature of 90-100 Fahr., and are used for bathing
in cases of rheumatism, gout, neuralgia, and similar ail

ments (see MINERAL WATERS, vol. xvi. p. 433). The fact

that the springs rise within the baths, and are thus used

at the fountain-head, is considered to contribute materially
to their curative influence. The system of bathing in com
mon is customary at Wildbad, although of course separate
baths may be obtained. The water is applied internally

for affections of the stomach and digestive organs, and of

the kidneys, bladder, Arc. Wildbad possesses all the usual

arrangements for the comfort and amusement of the visitors

(over 6000 annually), including large and well-appointed

hotels, a curhaus, a trink-halle, and promenades. The

neighbourhood is picturesque, the most attractive spot

being the Wildsee, of which many legends are told. The

population of the town in 1885 was 3514.

WILFRID (c. 634-709), archbishop of York from 665

till 709, was born of good parentage in Northumbria, c.

634. When nearly fourteen years of age he was sent

away from a harsh stepmother to serve in King Oswy s

court, where he attracted the notice of the queen, Eanf.ed.
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She, fostering his inclination for a religious life, placed
him under the care of an old noble, Cudda, who had be

taken himself to a monastic life at Lindisfarne. Later on

Banned enabled him to visit Rome under the protection
of Benedict Biscop, the son of a Northumbrian, or rather

Anglian, noble. At Lyons Wilfrid s pleasing features

and quick intelligence made Dalfmus, or Aunemund, the

archbishop, desire to adopt him and marry him to his

niece. Resisting his offers, the youth went on to Rome,
received the papal benediction, and then, in accordance

with his promise, returned to Lyons, where he stayed for

three years, till the murder of his patron C?656), whose
fate he would have shared had not his beauty stayed the

hand of the executioners. On his return home, Oswy s

son Alchfrid gave him a monastery at Ripon, and before

long Bishop Agilbert of Paris ordained him priest. He
was probably already regarded as the leading exponent of

the Roman discipline in England when his speech at the

council of Whitby determined the overthrow of the Celtic

party (664). About a year later he was consecrated to

the see of York (not in England, where perhaps he could

not find the fitting number of orthodox prelates, but at

Compiegne). On his return journey he narrowly escaped
the pagan wreckers of Sussex, and only reached his own
country to find he had been supplanted in his see. The
rest of his life is a record of wandering and misfortune.

For three years (665-668) he ruled his monastery at Ripon
in peace, occasionally, however, exercising his episcopal
functions in Mercia and Kent. On Archbishop Theodore s

arrival (668) he was restored to his see, but only to be
driven out through the anger of King Egfrid s queen (677).
Theodore now divided Wilfrid s large diocese into three

;

and the aggrieved prelate went to lay his case before the

bishop of Rome. On his way he narrowly escaped murder
at the hands of foreign princes, whom his own countrymen
had stirred up against him. A synod held at Rome under

Agatho (?679) ordained his restitution; but even a papal
decision could not prevent his being cast into prison on his

return home. When released he wandered first to Mercia,
whence Egfrid once more drove him forth to Sussex.
Here he rescued the pagan folk from an impending famine,
and established a bishop s see at Selsea. After Egfrid s

death (20th May 685) Wilfrid was restored to York and

Ripon (686-687). He was once more driven out in 691-

692, and after appealing to Rome in person obtained an
other decision in his favour (703-704). Despite the inter

cession of Berghtwald, archbishop of Canterbury, Egbert s

brother Aldfrid refused to admit the aged prelate into his

kingdom till his last illness (705). This year or the next
a council was held near the river Nidd, the papal letters

were read, and, despite the opposition of the bishops, Wilfrid
once more received the abbeys of Ripon and Hexham.
Not long after he died at Oundle (Northamptonshire) as
he was going on a visit to Ceolred, king of Mercia (709).
He was buried at Ripon, whence, according to Eadmer,
his bones were afterwards removed to Canterbury.

Wilfrid s is a memorable name in English history, not only be
cause of the large part he played in supplanting the Celtic discipline
and in establishing a precedent of appeal to papal authority, but
also by reason of his services to architecture and learning. At York
he renewed Paulinus s old church, roofing it with lead and furnish
ing it with glass windows ;

at Ripon he built an entirely new basilica
with columns arid porches ;

at Hexham in honour of St Andrew
lie reared a still nobler church, over which Eddius grows eloquent.
In the early days of his bishopric he used to travel about his diocese
attended by a little troop of skilled masons. He seems to have also
reformed the method of conducting the divine services by the aid of
his skilled chanters, Mdde and JEonan, and to have established or
renewed the rule of St Benedict in the monasteries. On each visit
to Rome it was his delight to collect relics for his native land

;
and

to his favourite basilica at Ripon he gave a bookcase wrought in
gold and precious stones, besides a splendid copy of the Gospels.As a missionary his success was extraordinary, and even on his way

to Rome in 679 he found time to convert the Frisian king, Ald-

gislus, though the latter had been bribed to slay him by the offer

of &quot;a measure of gold solidi.&quot; Later in life he ordained Suidbert
as the first bishop of Frisia. In earlier years his influence was so

great that he supplied the Franks with one of their later Mero
vingian kings, Dagobert II.

Wilfrid s life was written shortly after his death by Eddius at the request of
Acca, his successor at Hexham, and Tatbert, abbot of Ripon, both intimate
friends of the great bishop. Other lives were written by Frithegode in the
10th, by Folcard in the llth, and by Eadmer early in the 12th century. The
dates have to be supplied mainly from Bede s Hist. Ecd., iii. c. 25, &c., 13, &c.,
v. 19, &c. All the lives are printed in Raine s Historians of the Church of York,
vol. i. (Rolls Series).

WILHELMSHAVEX, or WILHELMSHAFEN, the chief

naval station and war harbour of Germany on the North

Sea, is situated on the east side of the Jahde, a large basin

united with the sea by a channel 3 miles long. The ground
on which it stands was purchased by Prussia from the duke
of Oldenburg in 1853, and though reckoned a part of the

province of Hanover is completely surrounded on the land
ward side by Oldenburg territory. The town is laid out on
a regular and ample scale, and the streets are wide and
shaded with trees. A statue has been erected to Admiral
Prince Adalbert of Prussia (d. 1873). Most of the inhabit

ants, who numbered 13,972 in 1885, including 1326
Roman Catholics, are connected with the dockyard and
fleet

;
and there is an additional colony of dockyard em

ployes at Bant (3000 inhabitants), on Oldenburg soil.

The original harbour, constructed in 1855-69, consists of an inner
and outer basin. To the south-east of the inner harbour, which is

used by war-vessels not in active service, a large new harbour has

recently been constructed for war-vessels in commission and for

commercial purposes. The entrance to both the old and the new
harbour is sheltered by long and massive moles. A torpedo har
bour has also been formed. The inner harbour and the adjacent
docks, building-slips, machine-shops, &c., form the Government
dockyard, which is enclosed by a lofty wall with fourteen iron gates.
The whole establishment is defended by strong fortifications.

WILKES, JOHN (1727-1797), the champion of the right
of free representation by British constituencies, was de
scended from a family long connected with Leighton-
Buzzard in Bedfordshire, but he himself was born at

Clerkenwell, London, on 17th October 1727. His father,
Israel Wilkes, was a rich distiller, and the owner, through
his wife Sarah, daughter of John Heaton of Hoxton,&quot;of

considerable house property in its north-eastern suburbs.
After some training under private tuition John Wilkes was
sent to the university of Leyden, matriculating there on
8th September 1744. Several young men of talent from
Scotland and England were studying in this Dutch uni

versity at that period, and a lively picture of their life, in

which Wilkes displays the gaiety of temper which remained
faithful to him all his days, is presented to us by

&quot;

Jupiter
&quot;

Carlyle. With this training he acquired an intimate know
ledge of classical literature, and he enlarged his mind by
travelling through Holland, Flanders, and part of Germany.
At the close of 1748 he returned to his native land, and
in a few months (October 1749) was drawn by his relations

into marrying Mary, sole daughter and heiress of John
Mead, citizen and grocer of London, who was ten years his

senior. The ill-assorted pair, for she was grave and staid,
while he rioted in exuberant spirits and love of society,
lived together in the country for some months, when, to
make matters worse, they returned to town to dwell with
the wife s mother. One child, a daughter, was born to

them, when Wilkes left his wife and removed to West
minster, where he kept open house for many young men
about town possessing more wit than morals. To this un
fortunate marriage should in justice be attributed some of

his errors in life. In 1754 he contested the constituency
of Berwick-upon-Tweed, but failed to gain the seat. Wilkes
was now a well-known figure in the life of the West End,
and among his associates were Thomas Potter, the son of

the archbishop of Canterbury, Sir Francis Dashwood, after

wards Lord le Despencer, and Lord Sandwich, the last of
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whom in after years showed great animosity towards his

old companion in revelry. In July 1757, by a triangular

arrangement in which Potter and the first William Pitt

played the other parts, Wilkes was elected for Aylesbury,
and for this constituency he was again returned at the

general election in March 1761. Pitt was his leader in

politics ;
but to Pitt he applied in vain for a seat at the

board of trade
;
nor was he successful in his other applica

tions for office. Stung by these disappointments, Wilkes

threw himself into bitter opposition to Bute, and to make
his antagonism more effective established a paper called

The North Briton, in which he from the first attacked the

Scotch prime minister with exceeding bitterness, and grew
bolder as it proceeded in its course. One of its articles

ridiculed Lord Talbot, the steward of the royal household,
and a duel was the result. When Bute resigned, the issue

of the journal was suspended ; but, when the royal speech
framed by George Grenville s ministry showed that the

change was one of men only, not of measures, a supple

mentary number, No. 45, was published, 23d April 1763,

containing a caustic criticism of the king s message to his

parliament. Lord Halifax, the leading secretary of state,

issued a general warrant &quot;to search for authors, printers,
and publishers,&quot; and to bring them before him for examin

ation. Charles Churchill, the poet and a coadjutor in this

newspaper enterprise, escaped through the good offices of

Wilkes
;
but the chief offender was arrested and thrown

into the Tower. A week later, however, he was released

by order of the Court of Common Pleas on the ground
that his privilege as a member of parliament afforded him

immunity from arrest. General warrants were afterwards

declared illegal, and Halifax himself after a series of dis

creditable shifts was cast in heavy sums, on actions brought

against him by the persons whom he had injured, the total

expenses incurred by the ministry in these lawless pro

ceedings amounting to at least 100,000. So far Wilkes

had triumphed over his enemies, but he gave them cause

for rejoicing by an indiscreet reprint of the obnoxious No.

45, and by striking off at his private press thirteen copies
of an obscene Essay on Woman, written by his friend

Potter, in parody of Pope s Essay on Jfan, one of which

got into the hands of Lord Sandwich. Immediately on the

meeting of the House of Commons (15th November 1763)

proceedings were taken against him. Lord North moved
that No. 45 was &quot;a false, scandalous, and seditious libel,&quot;

and, as the motion was of course carried, the paper was

publicly burnt in Cheapside on 4th December. The

Essay on Woman was brought before the Upper House by
Lord Sandwich, and, on account of the improper use which

had been made of Bishop Warburton s name as the

author of some coarse notes, the work was voted a breach

of privilege, and Wilkes was ordered to be prosecuted in

the Court of King s Bench for printing and publishing an

impious libel. He was expelled from the House of Com
mons on 19th January 1764

;
and on 21st February he was

found guilty in the King s Bench of reprinting No. 45 and
of printing and publishing the Essay on Woman. Wilkes

Avas on these dates absent from England. Some strong

expressions applied to him by Samuel Martin, an ex-secre

tary of the treasury, had provoked a duel (16th November

1763), in which Wilkes was severely wounded in the

stomach. He withdrew to Paris, and as he did not return

to England to receive his sentence in the law courts was

pronounced an outlaw.

For several years Wilkes remained abroad, receiving
1000 a year from the leading Whigs, and in the course

of his travels he visited many parts of Italy. In March
1768 he returned to London and sued the king for pardon,
but in vain. His next step was to offer himself as a candi

date for the representation of the City of London, when he

was the lowest at the poll. Undaunted by this defeat, he
solicited the freeholders of Middlesex to return him as their

champion, and they placed him at the head of all com

petitors. He appeared before the King s Bench, and on a

technical point procured a reversal of his outlawry ;
but

the original verdict was maintained, and he was sentenced
to imprisonment for twenty-two months as well as to a fine

of 1000, and he was further ordered to produce securities

for good behaviour for seven years after his liberation. His
conduct was brought before the House of Commons, with
the result that he was expelled from the House on 3d

February 1769, and with this proceeding there began a
series of contests between the ministry and the electors of

Middlesex without parallel in English history. They
promptly re-elected him (16th February), only to find him

pronounced incapable of sitting and his election void.

Again they returned him (16th March) and again he was

rejected. A fourth election then followed, when Colonel

Henry Lawes Luttrell, with all the influence of the court

and the Fox family in his favour, obtained but 296 votes

to 1143 given for Wilkes, whereupon the House declared

that Luttrell had been duly elected. Through these

audacious proceedings a storm of fury broke out through
out the country. In the cause of &quot; Wilkes and liberty

&quot;

high and low enlisted themselves. His prison cell was

thronged daily by the chief of the Whigs, and large sums
of money were subscribed for his support. So great was
the popular sympathy in his favour that a keen judge of

contemporary politics declared that, had George III. pos
sessed a bad and Wilkes a good character, the king would
have been an outcast from his dominions. At the height
of the combat in January 1769 Wilkes was elected an alder

man for the City of London
;

in 1771 he served as sheriff

for London and Middlesex, and as alderman he took an
active part in the struggle between the corporation and
the House of Commons by which freedom of publication
of the parliamentary debates was obtained. His admirers

endeavoured in 1772 to procure his election as lord mayor
of London, but he was set aside by the aldermen, some of

whom were allied with the ministry of Lord North, while

others, as Oliver and Townshend, leant to the Liberalism

of Lord Shelburne. In 1774, however, he obtained that

dignity, and he retained his seat for Middlesex from the

dissolution in 1774 until 1790. He moved in 1776 for

leave to bring in a bill
&quot;

for a just and ecpual representa
tion of the people of England in parliament

&quot;

;
but attempts

at parliamentary reform were premature by at least half a

century. After several failures better fortune attended his

efforts in another direction, for in 1782 all the declarations

and orders against him for his elections in Middlesex were

ordered to be expunged from the journals of the House.
In 1779 Wilkes was elected chamberlain of the city by a

large majority, and the office became his freehold for life.

He died at his house in Grosvenor Square, London, on 20th

December 1797.

Wilkes printed editions of Catullus and Theophrastus, and at the

time of his death had made considerable progress with a translation

of Auacreon. His conversation was often sullied by obscenity and

profanity ; but he knew how to suit his conversation to his com

pany, and his well-known assertion that, ugly as he was, with the

start of a quarter of an hour he could get the better, of any man,
however good-looking, in the graces of any lady, shows his confi

dence in his powers of fascination. The king was obliged to own
that he had never met so well-bred a lord mayor, and Dr Johnson,
who made his acquaintance at the house of Dilly, the bookseller in

the Poultry, confessed that &quot;Jack has great variety of talk, Jack is

a scholar, and Jack has the manners of a gentleman.&quot; It is doubtful

how far he himself believed in the justice of the principles which
he espoused. To George III. he remarked of his devoted friend

and legal adviser, Serjeant Glynn, &quot;Ah sir! he was a AVilkite,

which I never was.&quot; His writings were marked by great power of

sarcasm. Two collections of his letters were published, one of

Letters to his Daughter, in four volumes in 1804, the other Corre-
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spondence ivith his Friends, in five volumes in 1805. A Life by Fitz

gerald has quite recently been published. (W. P. C. )

WILKESBARRE, a city of the United States, the

county seat of Luzerne county, Pennsylvania, is situated

on the right bank of the north branch of the Susquehanna
river in the Wyoming valley, 98 miles north-north-west

from Philadelphia. The business portion lies in the

bottom lands, while the residence portions have extended

into the adjacent hilly country. It is entered by four rail

ways, the Central of New Jersey, that of the Delaware

and Hudson Canal Company, the Lehigh Valley, and the

Pennsylvania. The city is irregularly laid out. The

population in 1880 was 23,339; in 1870 it was 10,174.

Wilkesbarre is in an anthracite mining district, and its

industries, while relating in general to this product, in

clude also important manufactories of lace, wire, and

cutlery, and numerous machine-shops.
After several attempts, which were rendered futile by Indian

hostilities, a settlement was finally effected upon the site of

Wilkesbarre in 1770. Eight years later the whole region was

depopulated by the Wyoming massacre, and the infant town, with

many others, was sacked and burned. In the same year a fort was
erected upon the site of the ruined village, around which the town
was rebuilt. Up to 1855 its growth was very slow and uncertain.

The discovery of means of using the anthracite coal, which is found

in abundance in the neighbourhood, gave an immense impetus to the

growth and prosperity of the city.

WILKIE, SIR DAVID (1785-1841), Scottish subject-

painter, was born on 18th November 1785, the son of the

parish minister of Cults in Fifeshire. He very early de

veloped an extraordinary love for art : he was accustomed to

say that he could draw before he could read and paint before

he could spell, and at school he used to barter his sketches

and portraits for slate-pencils and marbles. He was also

noted for his keen and constant observation of the village

life around him
;
and a friend has recorded that he &quot; liked

better to stand and look at his companions at their games
than to join in their

play.&quot;
In 1799, after he had attended

school at Pitlessie, Kettle, and Cupar, his father reluctantly

yielded to his desire to become a painter ;
and through the

influence of the earl of Leven Wilkie was admitted to the

Trustees Academy in Edinburgh, and began the study of

art under John Graham, the able teacher of the school.

From William Allan (afterwards Sir William Allan and

president of the Royal Scottish Academy) and John Burnet,
the engraver of Wilkie s works, we have an interesting
account of his early studies, of his indomitable persever
ance and power of close application, of his habit of haunt

ing fairs and market-places, and transferring to his sketch

book all that struck him as characteristic and telling in

figure or incident, and of his admiration for the works of

Carse and David Allan, two Scottish painters of scenes

from humble life. Among his pictures of this period are

mentioned a subject from Macbeth, Ceres in Search of

Proserpine, and Diana and Calisto, which in 1803 gained a

premium of ten guineas at the Trustees Academy, while

his pencil portraits of himself and his mother, dated that

year, and now in the possession of the duke of Buccleuch,

prove that he had already attained considerable certainty
of touch and power of rendering character. A scene from
Allan Ramsay, and a sketch from MacneilFs ballad of Scot

land s Skaith, afterwards developed into the well-known

Village Politicians, were the first subjects in which his true

artistic individuality began to assert itself.

In 1804 Wilkie returned to Cults, established himself
in the manse, and commenced his first important subject-

picture, Pitlessie Fair, which includes about 140 figures,
and in which he introduced portraits of his neighbours
and of several members of his family circle. . This work,
which was purchased by Kinnear of Kinloch for 25, is

rather hot and unpleasant in tone and colouring ;
but it is

a picture of the greatest interest and promise, so full of

incident and character as to justify its painter s remark,,

when he saw it twelve years afterwards, that it contains
&quot; more subject and entertainment than any other three

pictures which I have since produced.&quot; In addition to

this elaborate figure-piece, Wilkie was much employed at

the time upon portraits, both at home and in Kinghorn,
St Andrews, and Aberdeen.

In the spring of 1805 he left Scotland for London,

carrying with him his Bounty-Money, or the Village

Recruit, which he soon disposed of for Q, and began to

study in the schools of the Royal Academy. One of his

first patrons in London was Stodart, a pianoforte maker,
a distant connexion of the Wilkie family, who commis
sioned his portrait and other works and introduced the

young artist to the dowager countess of Mansfield. This

lady s son was the purchaser of the Village Politicians,

which attracted great attention when it was exhibited in

the Royal Academy of 1806, where it was followed in the

succeeding year by the Blind Fiddler, a commission from
the painter s lifelong friend Sir George Beaumont. Wilkie

now turned aside into the paths of historical art, and

painted his Alfred in the Neatherd s Cottage, for the

gallery illustrative of English history which was being
formed by Alexander Davison. The picture was executed

with the most conscientious care, and subjected to many
alterations, but in the end it proved far from a success.

It bears no vivid impress of reality; the figure of the king
is wanting in dignity and character

;
indeed the subject

was one for which the artist had no essential sympathy,
and into which he was unable to project his imagination

effectively. After its completion he wisely returned to

genre-painting, producing the Card-Players and the admir

able picture of the Rent Day, which was composed during

recovery from a fever contracted in 1807 while on a visit

to his native village. His next great work was the Ale-

House Door, afterwards entitled the Village Festival (now
in the National Gallery), which was purchased by J. J.

Angerstein for 800 guineas. It has been styled by Leslie
&quot; the most artificial of Wilkie s earlier productions.&quot; Its

figures seem rather small for the extent of canvas
;
but

the separate groups are excellent, and in its handling, in

the exquisite delicacy and refinement of touch, and in the

variety and beauty of its broken tints it bears marks of

the most distinct progress. It was followed in 1813 by
the well-known Blind Man s Buff, a commission from the

prince regent, to which a companion picture, the Penny
Wedding, was added in 1818.

Meanwhile Wilkie s eminent success in art had been

rewarded by professional honours. In November 1809
he was elected an associate of the Royal Academy, when
he had hardly attained the age prescribed by its laws, and
in February 1811 he became a full academician. In 1812
he opened an exhibition of his collected works in Pall

Mall, but the experiment was unsuccessful, entailing

pecuniary loss upon the artist. In 1814 he executed the

Letter of Introduction, one of the most delicately finished

and perfect of his cabinet pictures. In the same year he
made his first visit to the Continent, and at Paris entered

upon a profitable and delighted study of the works of art

collected in the Louvre. Interesting particulars of the

time are preserved in his own matter-of-fact diary, and in

the more sprightly and flowing pages of the journal of

Haydon, his fellow-traveller. On his return he began
Distraining for Rent, one of the most popular and dramatic

of his works. In 1816 he made a tour through Holland
and Belgium in company with Raimbach, the engraver of

many of his paintings. The Sir Walter Scott and his

Family, a cabinet-sized picture with small full-length figures
in the dress of Scottish peasants, Avas the result of a visit

to Abbotsford in 1818. Reading a Will, a commission
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from the king of Bavaria, now in the New Pinakothek at

Munich, was completed in 1820; and two years later the

great picture of Chelsea Pensioners Heading the Gazette

of the Battle of Waterloo, commissioned by the duke of

Wellington in 181G, at a cost of 1200 guineas, was ex

hibited at the lioyal Academy. The subject was a par

ticularly happy one, and was carried out with the greatest

fulness of incident and variety of character
;

it appealed

powerfully to the popular sentiment of the time, while the

accomplished and masterly technique of the work won the

admiration of the artistic portion of the public.

In 1822 Wilkie visited Edinburgh, in order to select

from the royal progress of George IV. a fitting subject for

a picture. The Reception of the King at the Entrance of

Holyrood Palace was the incident ultimately chosen
;
and

in the following year, when the artist, upon the death of

Raeburn, had been appointed royal limner for Scotland,
he received sittings from the monarch, and began to work

diligently upon the subject. But several years elapsed
before its completion ; for, like all such ceremonial Avorks,

it proved a harassing commission, uncongenial to the

painter while in progress and unsatisfactory when finished.

His health suffered from the strain to which he was sub

jected, and his condition was aggravated by heavy domestic

trials and responsibilities. In 1825 he sought relief in

foreign travel : after visiting Paris, he passed into Italy,

where, at Eome, he received the news of fresh disasters

through the failure of his publishers. A residence at

Tdplitz and Carlsbad was tried in 1826, with little good
result, and then Wilkie returned to Italy, to Venice and
Florence. The summer of 1837 was spent in Geneva,
where he had sufficiently recovered to paint his Princess

Doria Washing the Pilgrims Feet, a work which, like

several small pictures executed at Rome, was strongly
influenced by the Italian art by which the painter had
been surrounded. In October he passed into Spain,
whence he returned to England in June 1828.

It is impossible to over-estimate the influence upon
Wilkie s art of these three years of foreign travel. It

amounts to nothing short of a complete change of style.

Up to the period of his leaving England he had been

mainly influenced by the Dutch genre -painters, whose

technique he had carefully studied, whose works he fre

quently kept beside him in his studio for reference as he

1 tainted, and whose method he applied to the rendering of

those scenes of English and Scottish life of which he was
so close and faithful an observer. Teniers, in particular,

appears to have been his chief master
;
and in his earlier

productions we find the sharp, precise, spirited touch, the

rather subdued colouring, and the clear, silvery grey tone

which distinguish this master
;

while in his subjects of

a slightly later period, those, such as the Chelsea Pen

sioners, the Highland Whisky Still, and the Rabbit on

the Wall, executed in what Burnet styles his second

manner, which, however, may be regarded as only the

development and maturity of his first, he begins to unite

to the qualities of Teniers that greater richness and fulness

of effect which are characteristic of Ostacle. But now he

experienced the spell of the Italian masters, and of Velaz

quez and the great Spaniards. His change of feeling is

accurately marked in an entry in his journal during his

last visit to The Hague.
&quot; One feels wearied,&quot; he writes,

&quot;with the perfections of the minor Dutch paintings, and
finds relief in contemplating even the imperfect sketches

and incomplete thoughts of those great Italians. My
friend Woodburn used to say when we were in Italy that

all collectors begin with Dutch pictures but end with

Italian.
&quot;

In the works which Wilkie produced in his final period
he exchanged the detailed handling, the delicate finish,

and the reticent hues of his earlier works for a style dis

tinguished by breadth of touch, largeness of effect, richness

of tone, and full force of melting and powerful colour.

His subjects, too, were no longer the homely things of the

genre-painter : with his broader method he attempted the

portrayal of scenes from history, suggested for the most

part by the associations of his foreign travel. His change
of style and change of subject Avere severely criticized at

the time; to some extent he lost his hold upon the public,
who regretted the familiar subjects and the interest and

pathos of his earlier productions, and were less ready to

follow him into the historic scenes towards which this

final phase of his art sought to lead them. The popular
verdict had in it a basis of truth : Wilkie was indeed

greatest as a genre-painter. He possessed the keenest in

stinct for the portrayal of what was around him, the truest

insight for the effective selection, the artistic and telling

combination, of the things that met his every-day sight,

and were dear to him through life-long nearness
;
but he

was destitute of that higher and more recondite kind of

imagination which &quot; bodies forth the form of things un

seen,&quot;
and gives life and reality to its re-creations of the

past. It is, however, undoubtedly true that on technical

grounds his change of style was criticized with undue

severity. While his later works are admittedly more fre

quently faulty in form and draughtsmanship than those of

his earlier period, some of them at least (the Bride s Toilet,

1837, for instance) show a true gain and development in

power of handling, and in mastery over complex and for

cible colour harmonies. Most of Wilkie s foreign subjects,
the Pifferari, Princess Doria, the Maid of Saragossa, the

Spanish Podado, a Guerilla Council of War, the Guerilla

Taking Leave of his Family, and the Guerilla s Return to

his Family, passed into the English royal collection; but

the dramatic Two Spanish Monks of Toledo, also entitled

the Confessor Confessing, became the property of the

marquis of Lansdowne. On his return to England Wilkie

completed the Reception of the King at the Entrance of

Holyrood Palace, a curious example of a union of his

earlier and later styles, a &quot; mixture &quot; which was very justly

pronounced by Haydon to be &quot;

like oil and water.&quot; His

Preaching of John Knox before the Lords of the Congre
gation had also been begun before he left for abroad

;
but

it was painted throughout in the later style, and conse

quently presents a more satisfactory unity and harmony
of treatment and handling. It was one of the most suc

cessful pictures of the artist s later period.
In the beginning of 1830 Sir Thomas Lawrence died,

and Wilkie was appointed to succeed him as painter in

ordinary to the king, and in 1836 he received the honour
of knighthood. The main figure-pictures which occupied
him until the end were Columbus in the Convent at La

Rabida, 1835; Napoleon and Pius VII. at Fontainebleau,

1836; Sir David Baird Discovering the Body of Tippoo
Sahib, 1838; the Empress Josephine and the Fortune-

Teller, 1838
;
and Queen Victoria Presiding at her First

Council, 1838. His time was also much occupied with

portraiture, many of his works of this class being royal
commissions. His portraits are pictorial and excellent in

general distribution, but the faces are frequently wanting
in drawing and character. He seldom succeeded in show

ing his sitters at their best, and his female portraits, in

particular, rarely gave satisfaction. A favourable example
of his cabinet-sized portraits is that of Sir Robert Listen;
his likeness of W. Esdaile is an admirable three-quarter

length ;
and one of his finest full-lengths is the gallery

portrait of Lord Kellie, now in the town-hall of Cupar.
In the autumn of 1840 Wilkie resolved on a voyage to

the East. In a letter to Sir Robert Peel he states that

his object was &quot;to judge, not whether I can, but whether

XXIV. 72
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those that arc younger, or with far higher attainments

and powers, may not in future be required, in the advance

and spread of our knowledge, to refer at once to the locali

ties of Scripture events, when the great work is to be

essayed of representing Scripture history,&quot; a sentence

which foreshadows the new direction and aims of Mr Hoi-

man Hunt and other modern realists. Passing through
Holland and Germany, he reached Constantinople, where,
while detained by the war in Syria, he painted a portrait
of the young sultan. He then sailed for Smyrna and
travelled to Jerusalem, where he remained for some five

busy weeks. The last work of all upon which he was en

gaged was a portrait of Mehemet Ali, done at Alexandria.

On his return voyage he suffered from an attack of illness

at Malta, and died at sea off Gibraltar on the morning of

1st June 1841. His body was consigned to the deep in

the Bay of Gibraltar.

An elaborate Life of Sir David Wilkie, by Allan Cunningham,
containing the painter s journals and his observant and well-con

sidered &quot;Critical Remarks on Works of Art,&quot; was published in

1843. Redgrave s Century of Painters of the English School and
John Burnet s Practical Essays on the Fine Arts may also be referred

to for a critical estimate of his works. A list of the exceptionally
numerous and excellent engravings from his pictures will be found
in the Art Union Journal for January 1840. Apart from his

skill as a painter Wilkie was an admirable etcher. The best of

his plates, such as the Gentleman at his Desk (Laing, VII.), the
1 ope examining a Censer (Laing, VIII.), and the Seat of Hands
(Laing, IV.), are worthy to rank with the work of the greatest figure-
etchers. During his lifetime he issued a portfolio of seven plates,
and in 1875 Dr David Laing catalogued and published the complete
series of his etchings and dry-points, supplying the place of a few

copper-plates that had been lost by reproductions, in his Etchings
of David Wilkie and Andrew Geddes. (J. M. G.

)

WILL, or TESTAMENT, is an instrument by which a per
son regulates the rights of others over his property or

family after his death. For the devolution of property
not disposed of by will, see INHERITANCE, INTESTACY.
In strictness

&quot;

will
&quot;

is a general term, whilst &quot; testament &quot;

applies only to dispositions of personalty ;
but this dis

tinction is seldom observed. The conception of freedom
of disposition by will, familiar as it is in modern England,
is by no means universal. In fact, complete freedom is

the exception rather than the rule. Legal systems which
are based upon Roman law, such as those of Scotland and

France, allow the whole property to be alienated only
where the deceased leaves no widow or near relatives. In
France this restriction has met with condemnation from
eminent legal and economical authorities. M. Troplong,
for instance, holds that &quot;un peuple n est pas libre, s il n a

pas le droit de tester, et la liberte du testament est la plus
grande preuve de la liberte civile.&quot;

x

History. The will, if not purely Roman in origin, at

least owes to Roman law its complete development, a

development which in most European countries was

greatly aided at a later period by ecclesiastics versed in

Roman law. In India, according to the better opinion, it

was unknown before the English conquest ;
in the Mosaic

law and in ancient Athens the will, if it existed at all,

was of a very rudimentary character. The same is the

case with the Leges Barbarorum, where they are unaffected

by Roman law. The will is, on the other hand, recog
nized by Rabbinical and Mohammedan law. The early
Roman will, as Sir H. Maine shows,

2 differed from the
modern will in most important respects. It was at first

effectual during the lifetime of the person who made it
;

it

was made in public and it was irrevocable. Its original

object, like that of adoption, was to secure the perpetua
tion of the family. This was done by securing the due

vesting of the hereditas in a person who could be relied

upon to keep up the family rites. There is much prob-
* Traite des donations e/itrc-rifs et des testaments (1855), preface.
2 Ancient Law, chap. vi.

ability in the conjecture that a will was only allowed to

be made when the testator had no gentiles discoverable, or

when the gentiles had waived their rights. It is certain

from the text of Gains 3 that the earliest forms of will

were those made in the comitia calata, and those made in

procinctu, or on the eve of battle. The former were pub
lished before the comitia, as representative of the patrician

gentes, and were originally a legislative act. These wills

were the peculiar privilege of patricians. At a later time

grew up a form of plebeian will (testamentum per tes et

libram), and the law of succession under testament was
further modified by the influence of the praetor, especially
in the direction of recognition of fideicommissa (see TRUST).
Codicilli, or informal wills, also came into use, and were
sufficient for almost every purpose but the appointment of

an heir. In the time of Justinian a will founded partly
on the jus civile, partly on the edict of the pra3tor, partly
on imperial constitutions and so called testamentum tripar-

titum, was generally in use. The main points essential to

its validity were that the testator should possess testa

mentary capacity, and that the will should be signed or

acknowledged by the testator in the presence of seven

witnesses, or published orally in open court. The wit

nesses must be idonei, or free from legal disability. For

instance, women and slaves were not good witnesses. The
whole property of the testator could not be alienated. The

rights of heirs and descendants were protected by enact

ments which secured to them a legal minimum. The age
at which testamentary capacity began was fourteen in the

case of males, twelve in the case of females. Up to 439
A.D. a will must have been in Latin

;
after that date Greek

was allowed. Certain persons, especially soldiers, were

privileged from observing the ordinary forms. The

liability of the heir to the debts of the testator varied

at different periods. At first it was practically unlimited.

Then the law was gradually modified in his favour, until

in the time of Justinian the heir who duly made an in

ventory of the property of the deceased was liable only
to the amount of the property to which he had succeeded.

This limitation of liability is generally termed by the

civilians beneficium inventarii. Closely connected with
the will was the donatio mortis caiisa, the rules of which
have been as a whole adopted in England (see below).
An immense space in the Corpus Juris is occupied with

testamentary law. The whole of part v. of the Digest

(books xxviii.-xxxvi.) deals with the subject, and so do a

large number of constitutions in the Code and Novels.*

The effect of Christianity upon the will was very marked.
For instance, the duty of bequeathing to the church was
inculcated as early as Constantine, and heretics and monks
were placed under a disability to make a will or take gifts
left by will. A will was often deposited in a church.

The canon law follows the Roman law with a still greater

leaning to the advantage of the church. No church

property could be bequeathed. Manifest usurers were
added to the list of those under disability. For the

validity of a will it was generally necessary that it should
be made in the presence of a priest and two witnesses,
unless where it was made in pias causas. The witnesses,
as in Roman law, must be idonei. Gifts to the church
were not subject to the deductions in favour of the heir

and the children necessary in ordinary cases. 5 In Eng
land the church succeeded in holding in its own hands
for centuries jurisdiction in testamentary matters-.

The Roman law of wills has had considerable effect

upon English law. In the words of Sir H. Maine, &quot;The

3
ii. 101.

4 For further information as to the history of the Roman will, see

ROMAN LAW, especially pp. 674, 691, 702, 70(5, 713.
5 Most of the law is contained in Decretals, iii. 26,

&quot; De Testameiitis.&quot;
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English law of testamentary succession to personalty has

become a modified form of the dispensation under which

the inheritances of Roman citizens were administered.&quot;
l

At the same time there are some broad and striking differ

ences which should be borne in mind. The following

among others may be noticed. (1) A Roman testator

could not, unless a soldier, die partly testate and partly

intestate. The will must stand or fall as a whole. This

is not the case in England. (2) There is no one in

English law to whom the universitas juris of the testator

descends as it did to the Roman keres, whose appointment
was essential to the validity of a formal will, and who

partook of the nature of the English heir, executor, ad

ministrator, devisee, and legatee. (3) The disabilities

of testators differed in the two systems. The disability

of a slave or a heretic is peculiar to Roman law, of a youth
between fourteen and twenty-one to English law. (4) The
whole property may be disposed of in England ;

but it was

not so at Rome, where, except by the wills of soldiers,

children could not be disinherited unless for specified acts

of misconduct. During the greater part of the period of

Roman law the heir must also have had his fourth in order

to induce him to accept the inheritance. (5) In English
law all wills must conform to certain statutory require
ments

;
the Romans recognized from the time of Augustus

an informal will called codicilli. The English codicil has

little in common with this but the name. It is not an

informal will, but an addition to a will, read as a part of

it, and needing the same formalities of execution. (6)
There is a striking difference, unknown to Roman law,

between wills of realty and wills of personalty. Probate is

necessary for the latter but not for the former. The Roman

legation applied to both movables and immovables
;

in

England a legacy or bequest is a gift of personalty only,

a gift of real estate being called a devise. 2
(7) The Roman

will spoke from the time of making ;
the English speaks

from the time of death. This difference becomes very

important in case of alteration in the position of the testator

between the making of the will and his death. As a rule

the Roman will could not, the English can, pass after-

acquired property.

Liberty of alienation by will is found at an early period
in England. To judge from the words of a law of Canute,

intestacy appears to have been the exception at that time. 3

How far the liberty extended is uncertain : it is the opinion
of some authorities that complete disposition of land and

goods was allowed, of others that limited rights of wife

and children were recognized. However this may be,

after the Conquest a distinction, the result of feudalism,
to use a convenient if inaccurate term, arose between real

and personal property. It will be convenient to treat the

history of the two kinds of will separately.
It became the law after the Conquest, according to Sir

E. Coke,
4 that no estate greater than for a term of years

could be disposed of by will, unless in Kent, where the

custom of GAVELKIND (g.v.) prevailed, and in some manors
and boroughs (especially the City of London), where the

pre-Conquest law was preserved by special indulgence.
The reason why devise of land was not acknowledged by
law was, no doubt, partly to discourage death-bed gifts in

mortmain, partly because the testator could not give the

devisee that SKISIN (q.v.) which was the principal element
in a feudal conveyance. By means of the doctrine of uses,

however, the devise of land was secured by a circuitous

method, generally by conveyance to feoffees to uses in the

lifetime of the feoffer to such uses as he should appoint

1 Ancient Law, chap. vi.

2 The distinction between bequest and devise did not always exist.

For instance, the Assize of Northampton, c. 4, speaks of a devise (dtvisa)
of chattels. 3 Secular Laws, c. 68. 4 2 hist., 7.

by his will (see TRUST).
5 On the passing of the Statute

of Uses lands again became non-devisable, with a saving
in the statute for the validity of wills made before the

1st of May 1536. The inconvenience of this state of

things soon began to be felt, and was probably aggravated
by the large amount of land thrown into the market after

the dissolution of the monasteries. As a remedy the Act
of 32 Hen. VIII. c. 1 was passed in 1540, and was after

wards explained by 34 and 35 Hen. VIII. c. 5. TJie effect

of these Acts was to make lands held in fee simple de
visable by will in writing, to the extent of two-thirds
where the tenure was by knight service, and the whole
where it was in socage. Corporations were incapacitated
to receive, and married women, infants, idiots, and lunatics

to devise. The Act 12 Car. II. c. 24, by abolishing tenure

by knight service, made all lands devisable. In the same

reign the Statute of Frauds (29 Car. II. c. 3) dealt with
the formalities of execution. Up to this time simple notes,
even in the handwriting of another person, constituted a
sufficient will, if published by the testator as such. The
Statute of Frauds required, inter alia, that all devises

should be in writing, signed by the testator or by some

person for him in his presence and by his direction, and
should also be subscribed by three credible witnesses.

The strict interpretation by the courts of the credibility
of witnesses led to the passing of 26 Geo. II. c. 6, making
interested witnesses sufficient for the due execution of the

will, but declaring gifts to them void. The will of a man
was revoked by marriage and the birth of a child, of a
woman by marriage only. A will was also revoked by an
alteration in circumstances, and even by a void conveyance
inter vivos of land devised by the will made subsequently
to the date of the will, which was presumed to be an

attempt by the grantor to give legal effect to a change of

intention. As in Roman law, a will spoke from the time
of the making, so that it could not avail to pass after-

acquired property without republication, which was equiva
lent to making a new will. Copyholds were not devisable

before 1815, but were usually surrendered to the use of

the will of the copyhold tenant
;
55 Geo. III. c. 192 made

them devisable simply. Devises of lands have gradually
been made liable to the claims of creditors by a series of

statutes beginning with 3 and 4 W. and M. c. 14.

The history of wills of personalty was considerably Person-

different, but to some extent followed parallel lines. In allv -

both cases partial preceded complete power of disposition.
The general opinion of the best authorities is that by the
common law of England a man could only dispose of his

whole personal property if he left no wife or children
;

if

he left either wife or children he could only dispose of one-

half, and one-third if he left both wife and children. The
shares of wife and children were called their pars ration-

abilis. This pars rationabilis is expressly recognized in

Magna Charta. At what period the right of disposition of

the whole personalty superseded the old law is uncertain.

That it did so is certain, and the places where the old rule

still existed, the province of York, Wales, and the City of

London, were regarded as exceptions. The right of be

quest in these places was not assimilated to the general law
until comparatively recent times by Acts passed between
1 693 and 1726. A good will of personalty could be made by
a male at fourteen, by a female at twelve. The formalities

in the case of wills of personalty were not as numerous as

in the case of wills of land. Up to 1838 a nuncupative or

oral will was sufficient, subject, where the gift was of 30
or more, to the restrictions contained in the Statute of

Frauds. The witnesses to a written will need not be

5 Many instances of such conveyances occur in Sir Harris Nicolas s

Testamenta Vctustct and in Fifty Earliest Emjliah Wills (1337-1439),
edited bv Mr F. J. Furnivall in 1S82.
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credible,&quot; and it was specially enacted by 4 and 5 Anne

c. 3 that anyone who could give evidence in a court of law

was a good witness to a will of personalty. A will entirely

in the testator s handwriting, called a holograph will, was

valid without signature. At one time the executor was

entitled to the residue in default of a residuary legatee.

But 11 Geo. IV. and 1 Will. IV. c. 40 made him in such

an event trustee for the next of kin.

Jurisdic- Jurisdiction over wills of personalty was till 1858 in the

tiou of ecclesiastical courts, probate being granted by the diocesan
courts.

CQUrt i
~f tjie gOOCis Of the deceased lay in the same diocese,

in the provincial court of Canterbury or York (the Pre

rogative Court) if the deceased had bona notabilia, that is,

goods to the value of 5 in two dioceses. The ecclesiastical

jurisdiction was of very ancient origin. It Avas fully

established under Henry II., as it is mentioned by Glanvill.

In the City of London wills were enrolled in the Court of

Hustings from 1258 to 1688 after having been proved
before the ordinary. Contested cases before 1858 were

tried in the Prerogative Court with an appeal originally

to the Court of Delegates, later to the judicial committee of

the privy council. There were also a few special local

jurisdictions, probably for the most part survivals of the

pre-Conquest period, when wills seem to have been pub
lished in the county court. The ecclesiastical courts had no

jurisdiction over wills of land, and the common law courts

were careful to keep the ecclesiastical courts within their

limits by means of PROHIBITION (q.v.). No probate of a

will of land was necessary, and title to real estate by will

might be made by production of the will as a document of

title. This is still the law in ordinary cases
;
but the Act

of 1857 has introduced probate of will of land as an ex

ceptional proceeding. The liability of the executor and

legatee for the debts of the testator has been gradually
established by legislation. In general it is limited to the

amount of the succession. Personal liability of the exe

cutor beyond this can by the Statute of Frauds only be

established by contract in writing.
Existing Such were the principal stages in the history of the law as it

law. affected wills made before 1838 or proved before 1858. The

principal Acts now in force are the Wills Act, 1837 (7 &quot;Will. IV. and
1 Viet. c. 26), the Court of Probate Act, 1857 (20 and 21 Viet. c. 77),

and the Judicature Acts. Some of the earlier Acts are still law,

thougji of little importance since the more modern and compre
hensive enactments. The earliest on the statute roll is 20 Hen. III.

c. 2, enabling a widow to bequeath the crops of her lands. Before

the Wills Act uniformity in the law had been urgently recommended

by the Real Property Commissioners in 1833. It appears from
their report

2 that at the time of its appearance there were ten

different ways in which a will might be made under different cir

cumstances.

Making The Act of 1837 affected both the making and the interpretation
of wills, of wills. 3

Excluding the latter for the present, its main provisions
were these. All property, real and personal, and of whatever tenure,

may be disposed of by will. If customary freeholds or copyholds
be devised, the will must be entered on the court rolls. No will

made by any person under the age of twenty-one is valid. Every
will is to be in writing, signed at the foot or end thereof by the

testator or by some person in his presence and by his direction,
and such signature is to be made or acknowledged by the testator in

the presence of two or more witnesses present at the same time,
who are to subscribe the will in the presence of the testator. Publi

cation is not necessary. A will is not void on account of the

incompetency of a witness. Gifts to a witness or the husband or

wife of a witness are void. A creditor or executor may attest. A
will is revoked (except where made in exercise of a power of appoint
ment of a certain kind) by a later will, or by destruction with the

intention of revoking, but not by presumption arising from an
alteration in circumstances. Alterations in a will must be executed
and attested as a will. A will speaks from the death of the testator,

unless a contrary intention appear. The Act of 1857 transferred

the jurisdiction, both voluntary and contentious, of all ecclesiastical,

1 The testamentary jurisdiction of the archdeacon s court is alluded

to by Chaucer in the &quot; Friar s Tale,&quot; but it was afterwards completely
superseded by the bishop s court.

Fourth Report, p. 12.
3 By sect. 1 of the Act the word &quot;

will
&quot;

includes codicil.

royal peculiar, peculiar, and manorial courts to the Court of Probate
constituted by the Act, created a judge and registrars of that court,
abolished the old exclusive rights in testamentary matters of the

advocates of Doctors Commons, and laid down rules of procedure.
Contentious jurisdiction was given to county courts where the per
sonal estate of the deceased was under 200 in value. The Judi
cature Act, 1873, merged the old Court of Probate in the Probate,

Divorce, and Admiralty Division of the High Court of Justice.

The division now consists of the president and one other judge.
The practice of the division is mainly regulated by the Rules of the

Supreme Court, 1883. Appeals lie to the Court of Appeal and
thence to the House of Lords. Before the Judicature Act they lay

directly to the House of Lords. The principal rules now obtaining
as to probate are these. Probate is confined as a rule to wills of per

sonalty or of mixed personalty and realty, and is either in common
form, where no opposition to the grant is made, or in solemn form,

generally after opposition, when the witnesses appear in court. The
Act of 1857 introduced proof of wills of realty in solemn form after

citation of the heir-at-law and devisees. Probate may be granted
either in the principal or in a district registry, and should be

obtained within six months after the testator s death. Where no
executor is named in a will, the will is not now invalid, as was
once the case, but administration cum testamento annexo is granted.
The same course is pursued where the executor renounces or dies

intestate before administering the estate of the deceased^ After

probate the probate (as the official copy of the will is called) itself

becomes evidence, the original will being deposited in the principal

registry at Somerset House, London. On grant of probate a duty,
denoted by a stamp on the probate, is payable. It varies accord

ing to the amount at which the personalty is fixed by the oath of

the executor. Other Acts dealing with the practice in wills and

probate may be shortly stated. 15 and 16 Viet. c. 24 removed some
of the difficulties which had arisen on the clause of the Wills Act
that the signature was to be at the foot or end. 44 Viet. c. 12

enabled any officer of inland revenue to grant probate where the

personal estate does not exceed 300. The main duty of an exe

cutor is to pay the debts of the deceased in a certain order of

priority, to administer the estate, to pay probate and legacy duties,
and in general to carry out the intention of the testator. There
are numerous Acts, especially the Conveyancing Act, 1881, dealing
with the rights and liabilities of executors, the general effect of

which is to discharge an executor from liability for bona fide pay
ment of debts, for distribution of assets after public notice to persons
interested, &c. (see EXECUTOKS).

Rules of interpretation or construction depend chiefly on decisions Interpre-
of the courts, to a smaller extent on statutory enactment. The tation of

law was gradually brought into its present condition through pre- wills,

cedents extending back for centuries, especially decisions of the
Court of Chancery, the court par excellence of construction, as dis

tinguished from the Court of Probate. The Court of Probate did
not deal unless incidentally with the meaning of the will

; its juris
diction was confined to seeing that it was duly executed. The

present state of the law of interpretation is highly technical. Some
phrases have obtained a conventional meaning which the testators

who used them probably did not dream of. Many of the judicial
doctrines which had gradually become established were altered by
the Wills Act. These provisions of the Act have since that time
themselves become the subject of judicial decision. Among other

provisions are these, most of them to take effect only in the
absence of a contrary intention. A residuary devise is to include

estates comprised in lapsed and void devises. A general gift of the

testator s lands is to include copyholds and leaseholds. A general

gift of real or personal estate is to include real or personal estate

over which the testator had a general power of appointment. A
devise without words of limitation is to pass the fee simple. The
words &quot;die without issue&quot; or similar words are to mean die with
out issue living at the time of the death of the person whose issue

was named. Trustees under an unlimited devise are to take the
fee simple. Devises of estates tail are not to lapse if the devisee,

though he predeceased the testator, left issue inheritable under the
entail. Gifts to children or other issue leaving issue living at the
testator s death are not to lapse. Rules of interpretation founded
on principles of equity independent of statute are very numerous,
and for them the works devoted to the subject must be consulted.

Some of the more important, stated in as general a form as possible,
are these. The intention of the testator is to be observed. This
rule ts called by Sir E. Coke the pole star to guide the judges.
There is a presumption against intestacy, against double portions,

against constructing merely precatory words to import a trust, &c.

One part of the will is to be expounded by another. Interlineations

and alterations are presumed to have been made after, not as in

deeds before, execution. Words are supposed to be used in their

strict and primary sense. Many words and phrases, however, such
as

&quot;money,&quot; &quot;residue,&quot; and &quot;issue&quot; and other words of relation

ship, have become invested with a technical meaning. Evidence is

admissible in certain cases to explain latent ambiguity, and parol
I evidence of the terms of a lost will may be given.
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Tnvalida- A will may be void, in whole or in part, for many reasons, which

tion of may be divided into two great classes, those arising from external

wills. circumstances and those arising from the will itself. The main

examples of the former class are revocation by burning, tearing,

&c.
, by a later will, or by marriage of the testator, incapacity of

the testator from insanity, infancy, or legal disability (such as

being a convict), undue influence, and fraud, any one of which is

ground for the court to refuse or revoke probate of a will good on

the face of it, or declare a will of lands void. Undue influence is

a ground upon which frequent attempts are made to set aside wills.

Its nature is well explained in a judgment of Lord Penzance s :

&quot; Pressure of whatever character, whether acting on the fears or

the hopes, if so exerted as to overpower the volition without con

vincing the judgment, is a species of restraint under which no

valid will can be made.&quot;
1 The circumstances appearing on the

face of the will which make it open to objection may either avoid

it altogether or create a partial intestacy, the will remaining good
as a whole. Where the will is not duly executed, e.g., if it is a

forgery or if it is not signed by the testator or the proper number
of witnesses, the will is not admitted to probate at all. Where it

contains devises or bequests bad in law, as in general restraint of

marriage, or tending to create perpetuities, or contrary to public

policy, or to some particular enactment, only the illegal part is

void. A remarkable instance is a well-known case in which a con

dition subsequent in a devise was held void as against public policy,

being a gift over of the estate devised in case the first devisee, the

eldest son of an earl, did not before his death obtain the lapsed
title of duke of Bridgewater.

2

Wills of There are some wills of an exceptional kind which demand special

excep- notice. King. It was resolved in parliament in the 16th Ric. II.

tional that the king, his heirs and successors, might lawfully make their

character, testaments. 3 In some later cases parliamentary authority has been

given to royal wills, in others not. The executors of Henry IV.
were confirmed in their office by letters patent of Henry V., those
of Henry V. by parliament. The largest testamentary powers ever

conferred on an English king were given to Henry VIII. by 25
Hen. VIII. c. 7, empowering him to limit and appoint the succes

sion to the crown by will, in default of children by Jane Seymour
or any future wife. By 39 and 40 Geo. III. c. 88 the king and
his successor may devise or bequeath their private property. No
court, however, has jurisdiction to grant probate of the will of a

king. Guardianship. As a general rule wills deal with property,
but even at common law a will simply appointing a guardian was

good. The common law was superseded by 12 Car. II. c. 24, under
which a father may dispose of the custody of his unmarried infant

children by will. The Guardianship of Infants Act, 1886, extended
such powers in certain cases to the mother. Married Woman. At
common law a married woman could not (with a few exceptions)
make a will without her husband s licence and consent, and this

disability was specially preserved by the Wills Acts of Henry VIII.
and of 1837. A common mode of avoiding this difficulty was for

the husband to contract before marriage to permit the wife to make
an appointment disposing of personalty to a certain value. Courts
of equity from an early time allowed her, under certain restrictions,
to make a will of property held for her separate use. In some
cases her husband could dispose of her property by will, in others

not. The law as it existed previously to 1882 is now practically

obsolete, the Married Women s Property Act of that year enabling
a married woman to dispose by will of any real or personal property
as her separate property as a feme sole without the intervention of

any trustee. The Act also enables a married woman who is execu
trix of a will to act as if she were a feme sole. Alien. Before

1870 an alien enemy resident in England could only dispose of

property by will with the king s licence. The Naturalization Act,

1870, enables him to do so as fully as a natural-born British sub

ject. Soldier and Sailor. Wills of soldiers in actual military
service, and of sailors, are subject to special legislation, and are

excepted from the operation of the Wills Act. The privilege only
applies to wills of personal estate. Wills of soldiers on an expedi
tion may be made by unattested writing or by nuncupative testa

ment before two witnesses. Wills of petty officers and seamen in
the navy, and of marines, as far as relates to their pay or prize-

money, must be attested by an officer, and wills made by a seaman
in the merchant service must, if made at sea, be attested by the
master or mate, if made on land by a superintendent of a mercantile
marine office, a clergyman, justice of the peace, or consular or

customs officer. The wills of prisoners of war are subject to special

regulations, and the Admiralty may at its discretion waive the due
execution of wills in other instances. The effects of seamen,
marines, and soldiers, killed or dying in the service, are exempt
from probate duty. Pay, wages, prize money, and pensions due to

persons employed in the navy may be paid out without probate
where, the whole assets do not exceed 32. The Board of Trade

l Hull v. Hall, Law Rep., 1 Probate, 481.
- Egerton v. Eaii Brownlow, 4 House of Lords Canes, 210.
3 4 /n.rt.,335.
See the Collection of Royal Wills printed for the Society of Antiquaries 1&amp;gt;y

. Xicliols (17SO).

may at its discretion dispense with probate of the will of a merchant
seaman whose effects do not exceed 50 in value. By an Act

passed in 1868 the existing exemptions are extended to the sum of
100 in the case of civil service pay or annuities, of civil or military

allowances chargeable to the army votes, and of army prize money.
Will made under power. A will made under a power of appoint
ment is not revoked by marriage when the real or personal estate

thereby appointed would not in default of appointment pass to the
testator s executor or administrator or to the next of kin. Before
the Wills Act a will exercising a power of appointment had to

conform to any special requisitions in the power, but since the Act
the power is duly exercised if executed and attested like an ordinary
will. Registration. In the register counties memorials of wills

affecting lands in those counties must be registered (see REGIS
TRATION).
At common law there could be no larceny of a will of lands. Criminal

But now by the Larceny Act of 1861 stealing, injuring, or conceal- law re-

ing a will, whether of real or personal estate, is punishable with lating to

penal servitude for life. Forgery of a will (at one time a capital wills,

crime) renders the offender liable to the same penalty. Fraudulent
concealment of a will material to the title by a vendor or mortgagor
of land or chattels is by 22 and 23 Viet. c. 35 a misdemeanour

punishable by fine or imprisonment or both.

Connected with the subject of tliis article, though not falling Donatio

directly under it, is the donatio mortis causa, depending for the mortis

most part upon rules adopted from Roman law. Unlike a bequest causa.

under a will, such a gift passes without probate and does not need
the presence of any statutory number of witnesses. It is, however,
liable to legacy duty and is part of the assets of the deceased. For
its validity two elements are essential : the gift must be conditional
on the donor s dying from his existing illness, and therefore revoc

able, and there must be delivery. Money, jewels, or other chattels

may be the subjects of a donatio mortis causa
;
so may negotiable

instruments passing by delivery, but not cheques signed by the

giver, as his authority to draw is revoked by his death. If pre
sented before his death, the gift, being unconditional, is wanting in

one of the elements of a good donatio mortis causa. 1

Ireland. The Act of 1837 applies to Ireland. In 1857 an Act Ireland,

on lines similar to the English Act was passed for Ireland, 21 and
22 Viet. c. 79. Under the Irish Judicature Act of 1877 the then

existing Court of Probate was merged in the High Court of Justice.

Scotland. Up to 1868 wills of immovables were not allowed in Scotlam:

Scotland. The usual means of obtaining disposition of heritage
after death was a trust disposition and settlement by deed deprse-
senti, under which the truster disponed the property to trustees

according to the trusts of the settlement, reserving a life interest.

Thus something very similar to a testamentary disposition was
secured by means resembling those employed in England before

the Wills Act of Henry VIII. The main disadvantage of the trust

disposition was that it was liable to be overthrown by the heir,
who could reduce ex capite lecti all voluntary deeds made to hi.s

prejudice within sixty days of the death of his ancestor. In 1868
the Titles to Land Consolidation Act made it competent to any
owner of lands to settle the succession to the same in the event of

death by testamentary or mortis causa deeds or writings. In 1871
reduction ex capite lecti was abolished by 34 and 35 Viet. c. 81. A
will of immovables must be executed with the formalities of a deed
and registered to give title (see REGISTRATION). The disability
of a woman as a witness was removed by the Titles to Land Con
solidation Act. As to wills of movables, there are several import
ant points in which they differ from corresponding wills in Eng
land, the influence of Roman law being more marked. Males may
make a will at fourteen, females at twelve. A nuncupative legacy-
is good to the amount of 100 Scots (8, 6s. 8d.), and a holograph
testament is good without witnesses, but it must be signed by the

testator, differing in this from the old English holograph. By the

Conveyancing Act, 1874, such a will is presumed to have been exe

cuted on the date which it bears. Not all movables can be left,

as in England. The movable property of the deceased is subject
to jus relictse, or widow s right to half if there be no child or

children, one-third if there be a child or children, and the legitim,
or bairn s part, of half if there be no widow, one-third if there be a

widow. Only the remainder is disponible as dead s part. Legitim

depends upon survivance and is not transmissible on predecease of

a person prospectively entitled to it. Both jus relicte and legitim

may be excluded by discharge or satisfaction, as by provision in the

contract of marriage. Executor in Scotch law is a more extensive

term than in English. He is either nominate or dative, the latter

appointed by the court and corresponding in most respects to the

English administrator. Caution is required from the latter, but
not from the former. Confirmation includes both the probate and
letters of administration of English procedure. Without confirma

tion by the court interference by the executor becomes a vitious

1 The principal authorities for the English law are, for the formalities,

Williams, Kreciitors ; for the construction, the works of Sir James Wigram
and of Messrs Jarnian, F. V. Hawkins, and Theobald. Precedents will lie found
In Hayes and Jarrnan s Concise Forms of ll ills and in ordinary collections of

precedents in conveyancing.
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intromission. Originally confirmation of testaments of movables

fell, as in England, under the cognizance of the church courts.

Such jurisdiction certainly existed at the time of regiam majestatcm.
This ecclesiastical right continued through the Commissary Court

at Edinburgh (constituted by Queen Mary in 1563) and the local

commissaries until modern times, when the jurisdiction of these

courts was at first transferred and then abolished by a series of en

actments from 4 Geo. IV. c. 97 to the Sheriff Courts Act, 1876.

The Act of George IV. placed the commissary jurisdiction in the

sheriff courts
; by the Act of 1876 the sheriffs sit as sheriffs in

testamentary matters, no longer as commissaries. Confirmation of

wills where the whole estate is under 300 is regulated by 44 Viet,

c. 12 and other Acts. An eik is an addition to a confirmation

made on discovery of additional effects of the deceased after con

firmation. By the common law doctrine of passive representation
the heir or executor was liable to be sued for implement of the de

ceased s obligations. The Roman principle of beneficium invcntarii

was first introduced by an Act of 1695. As the law at present

stands, the heir or executor is liable only to the value of the suc

cession, except where there has been vitious intromission in mov
ables, and in gestio pro kerede and some other cases in heritabl.es.

The present inventory duty on succession to movables depends
upon 44 Viet. c. 12. In England the executor is bound to pay
the debts of the deceased in a certain order

;
in Scotland they all rank

pari passu, except privileged debts. 1
(See PRIVILEGE.)

The will of a summons is the conclusion of a writ containing the

will of the sovereign or judge, charging the executive officer to cite

the party whose attendance is required. It is regulated by several

Acts, e.g., 1 and 2 Viet. c. 114, 31 and 32 Viet. c. 100. (See SUM
MONS, WARRANT, WRIT.)

United United States. By the constitutions of many States laws giving
States, effect to informal or invalid wills are forbidden. The age of testa

mentary capacity varies very much. Eighteen is a common one.

Full liberty of disposition is not universal. Homesteads generally,
and dower estates frequently, are not devisable. In some States

only a disposable portion of the property can be left, so that child

ren cannot be disinherited without good cause, and in some
children omitted in a will may still take their share. It is fre

quently provided that a certain amount must be left to the widow.
Louisiana follows French law, by which the testator can under no
circumstances alienate by will more than half his property if he
leave issue or ascendants. In some States a married woman may
not leave more than half her property away from her husband.
Some require the husband s consent and subscription to make the
will of a married woman valid. Nuncupative and holograph wills

are in use. The former are confined to personalty and must gener
ally be reduced to writing within a short time after the words
are spoken. In Louisiana there is a special form of will, borrowed
from Roman law, called the mystic or sealed will, in which the
testator declares a sealed packet to be his will before witnesses.

The number of witnesses necessary for the validity of a will of any
kind is usually two, sometimes three. Wills of soldiers and sailors

are privileged, as in England. Probate is granted sometimes by
the ordinary chancery or common law courts, more frequently by
courts of special jurisdiction, such as the Prerogative Court in New
Jersey, the Surrogate s Court in New York. 2

Inter- International Law. There are three main directions which the
national opinion of jurists and the practice of courts have taken. (1) The
law. whole property of the testator may be subjected to the law of his

domicil. To this effect is the opinion of Savigny and the German
practice. (2) The property may be subjected to the law of the

place where it happens to be at the time of the testator s death.

(3) The movable property may be subjected to the law of the

domicil, the immovable to the law of the place where it is situate,
the lex loci rei sitse. England and the United States follow this

rule. Testamentary capacity is generally governed by the law of
the testator s domicil, the form of the instrument in most countries
either by the law of his domicil or the law of the place where the
will was made, at his option. The old rule of English law was to

allow the former alternative only. The law was altered for the
United Kingdom in 1861 by Lord Kingsdown s Act (24 and 25 Viet.
c. 114), by which a will made out of the United Kingdom by a

British subject is, as far as regards personal estate, good if made
according to the forms required by the law of the place where it

was made, or by the law of the testator s domicil at the time of

making it, or by the law of the place of his domicil of origin. Sub
sequent change of domicil does not avoid such a will. Another
Act passed on the same day (24 and 25 Viet. c. 121) enacted that

by convention with any foreign Government foreign domicil could
not be acquired by a testator without a year s residence and a
written declaration of intention to become domiciled. In the
United States some States have adopted the narrow policy of enact

ing by statute the old common law rule, and providing that no will

1 See M Laren, Wills and Succession. Styles of wills will be found
both in that work and in Juridical Styles.

&quot;

See Stimsou, American Statute Law, 2600-2844.

is valid unless made in the form required by the law of the State of

the testator s domicil. The construction of a will is governed by
the law of the domicil of the testator, as he must be supposed to

have used language in consonance with that law, unless indeed he

express himself in technical language of another country. The

persons who are to take under a will are decided by different rules

according as the property is movable or immovable, the former

being governed by the law of the domicil, the latter by the lex loci

rei sitse. It was held recently by the Court of Appeal in England
that, under the will of an Englishman domiciled in Holland, leaving
personal property to children, children legitimated per subsequent
matrimonium could take, as they were legitimate by the law of

Holland, though not by the law of England.
3 Such children could

not, however, have succeeded simply under that designation to real

property in England devised by the will. A will duly executed
abroad is generally required to be clothed with the authority of a

court of the country where any property affected by the will is

situate. As far as regards the different kingdoms composing the
United Kingdom, 21 and 22 Viet. c. 56 enables an English or Irish

probate, or a Scotch confirmation, to be sealed as of course in the

proper court of one of the other kingdoms. (J. Wt.)

WILLENHALL, a township of Staffordshire, England,
in the parish of Wolverhampton, is situated on a branch
of the Birmingham Canal and on the Midland and the

London and North Western Railways, 3 miles east of

Wolverhampton, 12 north-west of Birmingham, and 124
north-west of London. The township includes seven ham
lets. The church of St Giles, originally erected in 1350,
was rebuilt in 1867 in the Decorated style. There are

three other churches in connexion with the Established

Church, all of modern origin, and a Roman Catholic church.

Willenhall possesses a literary institute, a free library, and
a higher grade board school, erected in 1883. The water

works became in 1868 the property of the Wolverhampton
corporation. Willenhall is situated in the neighbourhood
of extensive coal and iron mines, and possesses brass and
iron foundries, and manufactories of various kinds of iron

ware, including door locks and padlocks, ironmongery for

doors and gates, ferules, files, gridirons, steel traps, screws,
and currycombs. There are also varnishing works and

maltings. The population of the urban sanitary district

(area 1368 acres) was 15,902 in 1871 and 16,067 in 1881.
The village began to be of importance in the reign of Elizabeth,

when the coal and iron were first wrought.

WILLESDEN, a suburb and parish of London, about
4 miles north-west from Hyde Park Corner, is situated on
a number of railway lines affording very convenient access

to the City. It consists of a number of houses grouped
round the parish church of St Mary, Queenstown, a district

inhabited chiefly by the working classes
;
Willesden Green

and the outlying hamlets of Brondesbury, Harlesden,

Neasdon, Dollis Hill, Stroud Green, and Stonebridge Park
are now largely occupied by villas. The church of St

Mary, dating probably from the early part of the 14th

century, contains some remains of Early English, with a

Perpendicular chancel and tower. It was enlarged in 1851
and again in 1872. At Queenstown there are a working-
men s institute, a workmen s hall, and a Good Templars
orphanage. In Willesden Lane there is a Jewish cemetery.
The population of the urban sanitary district (area 4383

acres) was 15,869 in 1871 and 27,453 in 1881.
At Domesday the manor of Willesden and Harlesden was held

by the canons of St Paul s. In the 12th century it was formed
into eight distinct manors, seven of which are held by the same
number of prebendaries. The district is associated with the exploits
of Jack Sheppard.
WILLIAM I. (1027 or 1028-1087), king of England,

surnamed the CONQUEROR, was born in 1027 or 1028. He
was the bastard son of Robert, duke of Normandy, and

Herleva, daughter of Fulbert, a tanner of Falaise. When
he was about seven years old his father, intending to go
on pilgrimage and having no legitimate sons, proposed him
as his heir. The great men of the duchy did homage to

the child, and a year later (1035) his father s death left

&quot;Re Goodman s Trusts,&quot; Law Rep., 17 Chancery Div., 266.
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him to make good his claim. Anarchy Avas the natural

result of a minority. William s life was on more than one

occasion in danger and several of his guardians perished
in his service. At the earliest possible age he received

knighthood from the hands of Henry I. of France, and

speedily began to show signs of his capacity for govern
ment. In 1042 he insisted that the &quot;truce of God&quot;

should be proclaimed and observed in Normandy. When
he was about twenty years old, his authority was threat

ened by a general conspiracy, which spread through the

western half of his duchy. An attempt was made to seize

him at Yalognes, and he only escaped by riding hard all

night to his own castle at Falaise. Bessin and Cotentin,
the most Norman parts of Normandy, rose in rebellion.

William sought and obtained aid from King Henry, and

completely defeated the rebels at Val-es-Dunes near Caen

(1047). The battle was but a combat of horse, but it

decided the fate of the war and left William master of his

duchy. The debt which he owed to Henry was repaid
next year. War broke out between Geoffrey, count of

Anjou, and Henry (1048), and William came to his suzer

ain s assistance. Alengon, one of the chief border fortresses

between Normandy and Maine, which had received an

Angevin garrison, was captured by the duke. The inhabit

ants had taunted him with his birth, and William, who
had dealt leniently with the rebels after Val-es-Dunes, took

a cruel revenge. Soon afterwards Domfront, another im

portant border fortress, fell into his hands.

In 1051 William visited England (see vol. viii. p. 289).
Two years later he married Matilda, daughter of Baldwin,
earl of Flanders, and a descendant of Alfred. The marriage
had been forbidden by a council at Rheims as uncanonical,
and was opposed by Lanfranc, prior of Bee. This produced
a quarrel between Lanfranc and William, who ravaged the

lands of the abbey and ordered the banishment of its prior.

Lanfranc, however, soon came to terms with the duke, and

engaged to obtain a dispensation from Rome, which, how
ever, was not granted till 1059. Strengthened by this

alliance with Flanders, William showed himself more than

a match for all his enemies. Henry, who had hitherto

been for the most part friendly, now turned against him.

After the suppression of some isolated revolts, William was
threatened in 1054 by a great confederacy. His dominions
were invaded by the forces of the French king, in com
bination with those of Geoffrey of Anjou, Theobald of

Blois, and others. William remained at first on the defen

sive
; then, falling suddenly on one of the French armies

at Mortemer, in the north-eastern corner of his duchy, he

cut it to pieces. This blow put an end to the war
; Henry

made peace (1055) and William took the opportunity of

extending his dominions in a southerly direction. He built

fresh fortresses and exacted homage from Count Geoffrey
of Mayenne. In 1058 Henry and Count Geoffrey made a

final effort to crush their dangerous neighbour ;
but the

effort failed, like those which preceded it. William again
allowed the allies to enter and ravage his territory ; but,
while the French army was crossing the Dive at Varaville,
he attacked and completely destroyed their rear-guard,
which was cut off from the van by the advancing tide.

Henry again made peace, and soon afterwards died (1060).
The death of Geoffrey of Anjou in the same year relieved

William of his most formidable rival for the possession of

Maine. Herbert Wake-Dog, the lawful ruler of that terri

tory, who had been dispossessed by Geoffrey, recovered his

dominions on the latter s death. He at once &quot;com

mended &quot;

himself to William, thus making the duke his

heir. On his death in 1063 William took possession of Le
Mans and the county of which it was the capital, an

acquisition which extended his southern frontier nearly
to the Loire, almost severed Brittany from the rest of

France, and paved the way for the subsequent junction
with Anjou.

It was apparently soon after this event, in the year

1064, that Harold, then earl of Wessex, visited Nor

mandy. For the relations between him and William
which grew out of this visit, see ENGLAND, vol. viii. pp.
290-291. When Harold was elected and crowned king
of England (1066), William s first step was to send an

embassy to him demanding the fulfilment of his promise.
The purport of the demand is as uncertain as that of the

pledge ; but, whatever it was, Harold rejected it. The duke

thereupon summoned a council of his supporters, who
advised him to call together an assembly representing the

whole duchy. This assembly, a typical feudal parliament,
met at Lillebonne. While acting together it appears to

have opposed the scheme for the conquest of England
which William laid before it, but its members were won
over singly. He then made a compact with Tostig, the

banished brother of Harold
;
he came to terms with the

emperor Henry ;
he conciliated Philip, king of France,

by offering to hold England as his vassal
;
and most

important of all he obtained the sanction of Rome.

Pope Alexander II. not only issued a bull declaring William

to be the rightful heir to the throne, but sent him a ring
and a banner as symbols that the blessing of heaven was
on his claim. Embarking at St Valery, William landed

on 28th September at Pevensey. The battle of Senlac or

Hastings (14th October 1066) was a decisive victory for

the duke of Normandy ;
but it took five years more to

complete the conquest of England.

Early in 1067 William made a progress through the

eastern and central parts of his new dominions. All that

had as yet submitted to him was comprised in the old

kingdoms of Wessex and East Anglia, and a small portion
of Mercia. He at once secured his hold over these districts

by the erection of fortresses in London, Norwich, and else

where. He received homage from the great men ;
he con

fiscated the lands of those who had resisted him
; and, while

keeping a large number of manors for himself, he granted
others to his followers. Even those who had not resisted

were regarded as having legally forfeited their title and
had to submit to a re-grant on less advantageous terms.

In March 1067 William returned to Normandy, taking
with him as hostages the earls Eadwine, Morkere, and
Waltheof. The revolts which broke out in the north and
south-west compelled him to return to England in December.

Early in 1068 he marched on Exeter, as the centre of the

western revolt. He took the town and built a castle, after

which he subdued Cornwall, and then marching northward

forced Bristol to submit. In the summer of 1068 there

was a general rising of the north, of which Eadgar was
the nominal head

;
but Eadwine and Morkere were the

moving spirits. The insurgents were- aided by Malcolm,

king of Scotland. William had, however, only to show him
self in order to put down the insurrection. He journeyed

northward, by way of Warwick and Nottingham, to York,
received the submission of Eadwine, Morkere, and Malcolm,
and returned by way of Lincoln and Cambridge. His

march was accompanied by heavy confiscations, and great

castles, rising in places of vantage, rendered the Norman

power at once visible and secure. In the spring of 1069

a fresh revolt, broke out. Robert of Comines, the newly

appointed earl of Northumberland, was slain at Durham
;

a Danish fleet entered the Humber, and a Danish army,

joined by Eadgar and Waltheof, seized and burned York.

The sons of Harold attacked Devon, while other isolated

outbreaks took place in the west. These were speedily

put down by William s lieutenants
;
and in the autumn the

king himself, going northward a second time, recovered

York and harried Northumberland with ruthless delibera
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tion. Returning to keep Christmas at York, he set out

again in January 1070 to oppose Malcolm, who had crossed

the border in aid of the insurgents. He forced Waltheof

to submit, and drove the Scottish king back into his own

country; then, marching over pathless fells in the depth
of winter, he reached Chester, took the town, and founded

another castle. Northumbria, exhausted and ruined, gave

up the struggle, and the omission of the northern counties

from the Domesday survey throws a grim light on the com

pleteness of the Conquest. In one district only, the fens

of Cambridgeshire, where Hereward still held out, the

spirit of resistance survived. In April 1071 William

arrived at Cambridge and commenced a regular blockade.

Advancing cautiously by means of a causeway through the

fens, he entered Ely in October, and therewith the last

nicker of independence died out. The conquest of England
was completed. To guard against any fresh incitements

to rebellion from Scotland, William in 1072 invaded that

country and forced Malcolm to do him homage, an event

Avhich had an important effect on the subsequent relations

of the two countries.

Henceforward such trouble as William met with came,
not from the English, but from his Norman vassals or his

own family. In 1073 the citizens of Le Mans took advan

tage of his absence to set up a &quot;commune,&quot; and invited

Fulk of Anjou to protect them. William was soon in the

field, this time assisted by English troops. He harried the

country, recovered Le Mans, and made an advantageous

peace with the count. By a skilful compromise he recog
nized Fulk as overlord of Maine, but kept actual posses
sion of the district, for which his son Robert did homage.
A year later a formidable revolt broke out in England.
Two of William s great vassals, Ralph, earl of Norfolk, and

Roger, earl of Hereford, rebelled, and a Danish fleet, prob

ably in alliance with them, appeared in the Humber.
William returned at once to England and put down the

insurrection. A great meeting of the witan was summoned
to try Roger and Waltheof, for the latter, though he took

no part in the rebellion, had undoubtedly been privy to it.

Roger was imprisoned for life and Waltheof was condemned
to death. This was the last instance of opposition to

William in England ;
but the remaining ten years of his

life were occupied with almost continuous troubles on
the Continent. In 1076 he was engaged in a war with

Brittany, which the interference of Philip of France forced

him to bring to an unsuccessful conclusion. Next year he

quarrelled with his son Robert. Matilda took the young
man s side against her husband, and Philip lent him his

assistance. In 1080 William was at open war with his

son. While besieging him at G-erberoi he received a wound
and was forced to raise the siege. A temporary reconcilia

tion followed, soon to give way to another and a final

quarrel. Three years later Matilda died, and troubles

thickened upon William. A rebellious vassal, Hubert of

Beaumont, seems to have held him at bay for nearly three

years. Rival claims to Vexin, a district on the eastern

frontier of Normandy, involved him in another war with

France. He was growing old and weary, and, as he lay
sick at Rouen in the summer of 1087, the French army
harried his territories with impunity. When he had reco

vered sufficiently to take the field, he invaded Vexin and
burned the town of Mantes. But his horse, plunging in

the burning cinders, inflicted on him an internal injury
which proved his death-wound. He was carried to St

Gervais, where, on 9th September 1087, he died. His

body was conveyed to Caen and buried in the great minster
which he had built.

The career of William as a warrior and conqueror occupies of

necessity the largest space in his life
; but his fame as a statesman

and administrator is not less than that which he won on the battle
field. This is not the place to discuss the results of the Conquest,

but the policy of the Conqueror in regard to church and state cannot
be overlooked. An orthodox churchman, a supporter of union
under the successor of Peter against the schismatic tendencies of

the English Church, he nevertheless repelled any claim on the

part of Rome to interference with his political sovereignty. He
allowed Peter s pence to be collected, but refused to pay tribute to

the pope. While recognizing him as head of the church, he declined

to hold his kingdom as his vassal, nor would he permit papal bulls

to enter England or excommunications to be issued against any of

his subjects without his leave. He controlled all appointments to

important ecclesiastical dignities ;
he made laws for the church

;
he

dealt justice to ecclesiastics, high and low, in his own courts. At
the same time he had no desire to humiliate the church ;

on the

contrary, he sought to elevate it to a higher position in the state,

to make it a more potent agent of civilization. A weaker states

man might have seen his own advantage in encouraging the rivalry
between Canterbury and York

;
William strengthened the church

by forcing the younger to give way to the elder see. With the

same object, that of increasing the efficiency of ecclesiastical organi
zation, he severed the temporal and spiritual jurisdictions and
furthered the enforcement of clerical celibacy. Finally, the trust

which he reposed in Lanfranc from the time of his appointment
to the see of Canterbury in 1070 shows not only his insight into

character but his respect for the head of the English Church.
In regard to temporal affairs William was rather an adminis

trator than a lawgiver. His reign is not marked by a series of

legislative acts like those of Henry II. or Edward I.
;
but liis work

was the indispensable preliminary to theirs, for a strong monarchy
was the first requisite of the state. To establish the power of the

crown was William s principal care. The disintegrating tendencies

of feudalism had already been visible under the Anglo-Saxon kings.
William, while he established fully developed feudalism as a social,

territorial, and military system in his new dominions, took
measures to prevent it from undermining his own authority. He
scattered the estates of his great vassals, so as to hinder them from

building up provincial principalities ;
he maintained the higher

popular courts against the encroachments of manorial jurisdictions ;

he prevented the claims of feudal lordship from standing between
himself and the mass of his subjects by exacting an oath from every
landholder at the meeting on Salisbury plain ; finally, by the great

survey which resulted in Domesday Book he not only asserted his

right to make a general inquisition into property, but laid the firm

basis of knowledge which was indispensable to centralized govern
ment and taxation. The care which he took to maintain English
laws and institutions is part of the same policy. .He balanced the

two nationalities over which he ruled, and obliged each to depend
upon him as its leader or protector against the other. He ruled as

an English king ;
his feudal council was the witenagemot with a

new qualification ;
but at the same time he was lord of the land as

no king had been before him, and he enjoyed not only all the in

come of his predecessors but in addition all the dues which came to

him as feudal sovereign. He was thus perhaps the strongest and
most absolute monarch that has ever sat upon the English throne.

In character William was stern, self-reliant, and imperious in a

high degree. He was not naturally cruel ; but he was ruthless if it

served his purpose, and could take pitiless vengeance for an insult

or a wrong. He was too strong to prefer deceit when force would
serve as well, but his diplomacy was subtle and guileful, and no

scruple turned him aside from his aim. His temper, originally

forgiving, was soured by opposition towards the end of his life, and
his tyrannical tendencies were strengthened by the long exercise of

uncontrolled power. His passionate devotion to the chase is only
too clearly shown in the harshness of his forest laws. In private
life he displayed domestic virtues, and his fidelity to his wife was

exceptional in the annals of his house and time.

Authorities. William of Jumicges, Hist. Norman., and William of Poitiers,
Gesta Willelmi (both in Duchesno s hist. Norm. Script.) ; Wace, Roman de Rou ;

Ordericus Vitalis, Hist. Eccl. ; the Anglo-Saxon Chronicle ;
the Bayeux tapestry ;

Freeman, Hist, of Norman Conqitest. (G. W. P.)

GENEALOGICAL TABLE OF NORMAN KINGS OF ENGLAND.

WILLIAM I. = Matilda.

Robert, duke Richard. WILLIAM II. HENRY I. = Matilda, Adela = Stephen,
of Normandy. daughter count of

of Mai- Blois.

colm and STEPHEN.
Margaret.

i i

William. Matilda = Geoffrey, count

|

of Anj ou.

HENRY II.

WILLIAM II. (1056-1100), king of England, surnamed

RUFUS, third son of William I. and Matilda, was born in

1056. Little is known of his youth, except that in the

quarrel between the Conqueror and Robert he remained

loyal to his father. When the Conqueror was on his death-
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bed he sent William to England with a letter to Lanfranc,

requesting the archbishop to secure his election to the

throne. Accordingly on 26th September 1087 William

Avas elected and crowned at Westminster. His brother

Robert, to whom the Conqueror had bequeathed the duchy,
was not likely to give up his claim to the larger part of

his father s dominions without a struggle. A general
revolt in his favour broke out in the summer of 1088.

Roger Bigod rose in Norfolk, Roger, earl of Shrewsbury,
and Robert of Mowbray on the western border, while Odo
of Bayeux, the king s uncle, whom he had reinstated

against his father s advice in the earldom of Kent, occu

pied Rochester. But there was little combination among
the rebels. After being foiled in attacks on Ilchester and

Worcester, the rebellion in the west seems to have died

away. William won over the earl of Shrewsbury, and
summoned his English subjects to his aid. He promised

good government, the repeal of the forest laws, and the

reduction of taxes. Thus conciliated, the fyrcl, or national

levy, flocked to his standard. It was the beginning of

that alliance between the monarchy and the people which,
fostered by Henry I. and Henry II. and confirmed by the

great Edward, secured victory for the crown in its struggle
with the feudal aristocracy. With the aid of his English

troops William took castle after castle, repelled an at

tempted landing of the Norman fleet, and forced Odo to

surrender his stronghold of Rochester. The rebellion being
thus suppressed, he held a great council, at which, although
the rebels in general were leniently treated, many confisca

tions and sentences of banishment were pronounced. A
later meeting at Salisbury (November 1088) was notable

for the trial of William of Saint-Calais, bishop of Durham,
who had been one of the chief promoters of the rebellion.

The bishop denied the jurisdiction of the king s court and

appealed to Rome. It was the first instance of such an ap

peal. The court, however, acting under the advice of Lan

franc, refused to allow the plea, and the bishop, condemned
to lose the temporalities of his see, retired to Normandy.
Two years later William sent an army to Normandy

(Easter 1090), which under the misgovernment of Robert
had lapsed into a state of anarchy. The re-conquest of

the duchy by England was begun by the capture of St

Valery ;
but there was not much fighting, place after place

yielding to William s lieutenants or to English gold.
Robert called King Philip to his aid, but William bribed

him to retire. In Rouen itself a popular movement took

place for the surrender of the town
;
but Henry, the duke s

youngest brother, put a stop to it by killing its leader,

Conan, with his own hands. In February 1091 William
himself crossed the Channel, and at once received homage
from many of his brother s subjects. Unable to resist,

Robert consented to a disgraceful peace. By the treaty of

Caen William engaged to pay Robert a sum of money, in

return for which he received some of the most important
districts of eastern Normandy, as well as Cherbourg and
other places in the wesk It was agreed, among other

-stipulations, that whichever brother died first the other

should succeed to his dominions. Later in the same year
William marched against Malcolm III., who had invaded

Northumberland, and, penetrating as far as the Firth of

Forth, obliged the Scottish king to do him homage.
Whether it was for the whole of Scotland or for Lothian

only, history does not say ;
but the latter is most probable.

For an account of the subsequent relations between
Malcolm and William, see SCOTLAND, vol. xxi. p. 481.

Meanwhile war had broken out again with Normandy.
At Christmas 1093 Robert sent a challenge to his brother,

reproaching him with violations of the treaty. Accord

ingly in March 1094 William invaded Normandy a second

time. On this occasion fortune turned against him. Philip

assisted the duke, and William, who had exhausted his

supplies, was unable to buy him off as before. In this

predicament his justiciar, Ralph Flambard, assembled an

English army on the pretext of an expedition to Normandy,
took from each man the money which had been provided
for his expenses, and then dismissed the soldiers to their

homes. With the money so obtained William bribed the

French king, and then returned to England. Next year
the first crusade was being preached, and Robert took the

cross. A peace was made between the brothers through
papal mediation, William supplying Robert with funds, for

the repayment of which the latter pledged his duchy.
When, in September 1096, Robert set oft for the crusade,
William took possession of Normandy, where he soon put
an end to the anarchy which had resulted from Robert s

misrule
;
and he held the country till his death. Shortly

before the acquisition of Normandy William had subdued

a second rebellion in England. Robert of Mowbray was

again one of the chief conspirators, and he was joined by
William of Saint-Calais, whom the king, in accordance with

the treaty of Caen, had restored to his bishopric, and by
others. Mowbray refused to obey a summons to the king s

court, whereupon William marched against him, captured
his castles of Bamborough and Tynemouth, and took him

prisoner (1095). As on the suppression of the earlier

rebellion, William called a great assembly, this time con

sisting of all his tenants-in-chief, and by their judgment
the rebels were condemned. During the next two years
he made a serious attempt at the conquest of Wales. The
southern portion of the principality had been to a great
extent reduced, first by Harold, afterwards by the Norman
border lords. William s efforts were mainly directed against
the northern districts. He made three invasions, and pene
trated to Snowdon, but seeming victories were immediately
followed by revolts, and in the end little ground was

actually won.
The last three years of the llth century were much

occupied by tedious wars with France and efforts to recover

Maine. In 1097 he quarrelled with Philip about Vexin,
and crossed the Channel to make good his claim to that

district
;
but the French king was able to hold his own.

Next year William set about the recovery of Maine. That

territory had been allowed by Robert to slip out of his

hands, and had been governed since 1091 by Helias de la

Fleche. William s vassal, Robert of Belleme, attacked

Helias, and, having succeeded in taking him prisoner,
handed over his prize to the king. William thereupon
marched into Maine, and a desultory war of forays, sieges,
and skirmishes followed. Fulk of Anjou opposed the

Norman claim
;
but in August 1098 a treaty was made, by

which William s rights over the country were recognized,
and Helias was at the same time set free. William now
turned again to France. Strengthened by an alliance with

the duke of Aquitaine, he invaded the French territory
and advanced as far as Pontoise. But, tiring of the fruit

less war, he made a truce with Philip and returned to

England early in 1099. He had only been there a few
months when he heard that Helias de la Fleche was

attacking his castles in Maine and had won back Le Mans.

He crossed the Channel with great speed, and a last cam

paign replaced him in possession of the coveted border

land. But he took no pains to secure his hold, and the

Norman power in Maine fell to pieces immediately on

his death.

William II. s relations with Anselm form perhaps the

most important episode of his reign. Lanfranc died in

1089. The worst features of William s character began
at once to show themselves. At the instigation or with

the assistance of Ralph Flambard, he applied to the posses
sions of the church all the principles of feudal law developed

XXIV. 73
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in the interest of the monarchy. He treated vacant bene

fices as if they had been lay fiefs and bishops as tenants-

in-chief, while he made simony the rule and degraded the

heads of the church into servile courtiers. He had kept
the see of Canterbury vacant for nearly four years, when a

severe illness aroused him to a sense of his enormities.

Sending for Ansehn, at that time abbot of Bee, he forced

the crozier into his unwilling hands (1093). Anselm in

sisted on three conditions, that the temporalities of the

see should be fully restored, that William should act in

ecclesiastical affairs by his counsel, and that he should be

allowed to recognize Urban II. as pope. After some hesi

tation William yielded the first demand, and Anselm did

homage for the temporalities. The other two demands
remained unsettled. In December 1093 Anselm was con

secrated archbishop of Canterbury. On the outbreak of

war against Normandy in 1094 Anselm offered William

a contribution of ,500. William declared the sum in

sufficient and angrily rejected the gift. Anselm refused

to offer more, lest he should seem, even by a gift after his

appointment, to be guilty of simony. Other grounds of

quarrel were found in the reproofs which the archbishop
levelled against the vices of the court, and his demand for

ecclesiastical reform. In 1095 a more serious dispute
arose. Anselm asked leave to go to Rome in order to

obtain his pallium from the pope. As this involved a

recognition of Urban, and William wished to secure his

independence by acknowledging no pope, the permission
was refused. The archbishop demanded that the question
should be discussed at a great council. Accordingly an

assembly was held at Rockingham (March 1095), in which

Anselm was treated by the king as if he had been on trial

for contumacy. The bishops sided with the king ;
the

laity took part mostly with the primate. Anselm refused

to renounce allegiance to the pope, but denied that this was

incompatible with obedience to the king. The assembly
broke up without coming to a decision. William now tried

to win over the pope and received a legate who brought
with him the pall. In the hope of getting the legate to

suspend Anselm, he consented to recognize Urban. But,
when he found that the pope had no intention of throwing
over the archbishop, he reconciled himself with Anselm
and allowed him to take the pall from the altar at Canter

bury. But it was not long before he found an opportunity
of taking his revenge. A contingent of knights sent by the

primate to aid the king in his Welsh war (1097) was de

clared to be worthless, and Anselm was summoned to ex

plain his conduct at court. Tired of the persecution and

despairing of reform, Anselm again asked leave to go to

Rome. William, believing, whether rightly or not, that

Anselm intended to appeal against him, refused his request.
Twice repeated, it met with the same answer. Anselm
was charged with having broken his oath to observe the

laws of the kingdom in threatening to leave England with

out the king s permission. He answered that he had only
sworn to the laws subject to his duty to God and the verdict

of his conscience. This answer alienated many who had

supported him on the previous occasion. He was asked

to swear that he would not appeal against the king, and
on his refusal was ordered to leave the country. In October
1097 Anselm left England. William at once seized the

archbishopric and kept possession of it till his death.

The unscrupulous tyranny which Rufus displayed in his

quarrel with Anselm was equally characteristic of his tem

poral government. The feudal customs of aids, reliefs,

escheats, &c., were developed into a great system of extor

tion. The townsfolk and the cultivators of the soil were

weighed down by heavy taxes. The forest laws were carried

out with ruthless severity. On the other hand, order was

maintained, and the tyranny was to a certain extent veiled

or limited by the frequent use which William made of his

great councils, in the trials of great men like Odo, in the

declaration of war, in the settlement of disputes such as that

with Anselm. It is clear that the national assembly was
neither extinct nor inefficient during this reign. It was in

this period too that the office of justiciar became permanent
in the person of William s chief minister, Ralph Flambard,

although in his hands its powers were used merely in

support of despotism.
In his private character William was as vicious as in

his public capacity he was tyrannical. He was harsh and

violent, extravagant and lustful, regardless of God and

pitiless to man. He had a strong vein of mockery and

sarcasm, and no little of the grim Norman humour. Almost
the only redeeming feature of his character is his chivalrous

observation of his plighted word; but for ordinary promises
or obligations he had no respect. He died under mys
terious circumstances in the New Forest, Hampshire, on

2d August 1100. William II. was not married; he was
succeeded by his brother Henry.

Authorities. Ordericus Vitalis, Historia Ecclesiastica ; Geoffrey Gainwr,
Jlistoire des Angles; Eadnier, Historia Novontm; the Anglo-Saxon Chronicle;
Freeman, Reign of William Rufus. (G. W. 1 .)

WILLIAM III. (1650-1702), king of England and prince
of Orange,

1 was the son of William II., stadtholder of the

United Netherlands, and Mary, daughter of Charles I.

of England. He was born on 14th November 1650. His
father died eight days before his birth, whereupon the

states-general abolished the office of stadtholder. As he

grew up, William became the head of the party, at once

democratic and monarchical, which was attached to the

house of Orange. But all power was concentrated in the

hands of John de Witt and other leaders of the rival or

aristocratic republican party. Hence William learned

caution, reserve, insight into character, and the art of

biding his time.

When, however, France and England declared war upon
the Netherlands in the spring of 1672, the rapid success

of the French arms, and the rejection by Louis of the

terms offered by the Dutch Government, produced a revolu

tion in favour of William. A popular rising obliged De
Witt to repeal the perpetual edict (which ratified the sup

pression of the stadtholdership in 1667), and on 8th July
1672 the prince of Orange was declared by the states-

general stadtholder, captain-general, and admiral for life.

The revolution was followed by a riot in which John and
Cornelius de Witt lost their lives. There appears no evi

dence connecting William with the attack on the De Witts
;

but he made no attempt to punish it : on the contrary, he
rewarded the leaders. Then, rejecting the outrageous terms

offered by the allies, he placed his private fortune and the

revenues of his offices at the disposal of the state, and
declared himself ready to die in the last ditch. In order

to check the French advance the sluices were opened and
vast tracts of country placed under water. The Dutch
fleet prevented an English landing. An alliance was made
with the elector of Brandenburg, whose forces effected a

useful diversion on the eastern frontier. Next year (1673)
William lost Maestricht, but he more than balanced this

disaster by treaties with Spain and the empire. The war
now began to turn in his favour. Early in 1674 the

French troops evacuated Holland, and in February of the

same year peace was made with England in the treaty of

Westminster. As the tide turned, William s allies became
more active in his behalf. The league of The Hague, the

first of those great coalitions by which he sought to set a

limit to the aggressions of Louis XIV., was joined by the

elector of Brandenburg, who had been obliged a year

1 For somo account of this family, see HOLLAND, vol. .\ii. pp. 74
and 79 .v/.
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before to come to terms with France, and by several other

German princes. In Flanders William himself opposed
Conde and fought the indecisive battle of Seneffe (August

1674). For the next two years the war dragged on with

out very important results. William, although he had
saved Holland, could not prevent France from winning

places at the expense of the empire and Spain. In April
1677 he was decisively beaten by the duke of Orleans

near St Oiner. A great part of the Spanish Netherlands

as well as Franche Comte was now in the hands of France.

These advances caused much alarm in England ;
and the

prince of Orange linked himself closer to that country by
marrying Mary, elder daughter of James, duke of York,
in November 1677. Early next year William signed a

treaty of alliance with England, the object of which was to

compel Louis to come to terms. The duplicity of Charles

and the attitude of the country party in England, anxious

for war with France but unwilling to put an army into

the king s hands, prevented this arrangement from taking
effect. A fresh treaty was, however, made between the

two powers (July), and the pressure thus brought to bear

upon Louis led to the peace of Nimeguen (August 1678).
Four days after the peace was signed William attacked

the French army under the duke of Luxembourg in its en

trenchments round Mons. A sanguinary but resultless battle

ensued. William attempted to justify this bloodshed by
the insufficient and incredible plea that he was not aware
that the peace had been signed. He can hardly have wished

to prolong the war
;
but it is not surprising if he was dis

satisfied with a peace which gave Franche Comte and many
places in the Spanish Netherlands to France.

During the years which immediately followed the peace
of Nimeguen, Louis s aggressive proceedings provoked a

general uneasiness, of which the prince of Orange made
skilful use. The French king had seized on William s

ancestral principality of Orange in the south of France.

William declared publicly that he would make Louis repent
the outrage, and when called on to withdraw his words

refused to do so. Personal affront was thus added to the

national grounds of his hostility. The second of his coali

tions against France began by a treaty between the Nether
lands and Sweden (October 1681) for the maintenance of

the peace of Nimeguen, which was soon joined by the

empire and Spain, and by several of the German states.

When, however, Louis declared war on Spain, invaded the

Spanish Netherlands, and even took Luxemburg (1683-84),
William could not persuade the states-general to raise an

army, and the allied powers acquiesced in the truce of

Ratisbon, which left the French king in possession of all

that he had won (1685). Certain claims on the Palatinate

which Louis urged on behalf of his sister-in-law, the duchess

of Orleans, gave William an occasion for organizing a

further combination against him. In July 1686 the

emperor, with the kings of Spain and Sweden, acting as

members of the empire, and the most important German

princes entered into the league of Augsburg, which, how
ever, William did not himself join.

Meanwhile, as heir presumptive to the English throne,
lie paid close attention to what was passing in England.
lie sought to win Charles by sheltering the duke of Mon
mouth during the exile to which his father had unwillingly
condemned him. The same motives led him to dismiss

the duke when James II. succeeded his brother, and to dis

courage the attempt which Monmouth made to win the

crown. He also endeavoured to stop Argyll and his friends

when they were setting out for England and he tried

to dissuade Monmouth from his rash expedition, and to

induce him to take service against the Turks in Hungary,
and, when this failed, he sought, with as little success,

to prevent his crossing to England. Throughout the

whole crisis he showed a scrupulous regard for the interests

of his father-in-law, which fortunately coincided with his

own but at the same time he astutely avoided any
step which would have alienated from him the constitu

tional party. When, however, James II. began to show
himself in his true colours, William became the head of

the opposition in England. As such, he strongly disap

proved of the first Declaration of Indulgence (1686) and
remonstrated with James on the unconstitutional nature
of his act. When the king requested him, a year later,

to place Papists instead of Protestants in command of the

English regiments then in the service of Holland, he
declined to do so, and rejected with equal firmness a

demand from James that he should send the troops back
to England. Nevertheless he refused to listen to Mor-
daunt s premature suggestion that he should undertake
an invasion in 1686, and, even when Edward Russell

visited him at The Hague (May 1688), he was unwilling
to move till he was assured that the majority of the nation

would be with him. The letter, signed by seven leaders

of the two great English parties, which Admiral Herbert
carried to Holland (June 30) set his scruples at rest.

On 30th September he issued a declaration in which he

recapitulated James s unconstitutional acts, and stated

that he was coming to England in order to secure the

assembling of a free parliament, by whose decision he
was resolved to abide. On 2d November he sailed from

Holland, and three days later landed at Torbay. At first

only few persons joined him, but presently the gentry

began to come in. James, who had massed his troops at

Salisbury, was compelled by William s advance and by
the desertion of Churchill and others to fall back upon
London. Here he attempted to treat with the invader.

William, anxious to avoid all appearance of conquest,
consented to negotiate, and it was agreed that a parliament
should be summoned, both armies meanwhile holding
aloof. James, however, attempted to leave the country,
but was stopped and returned to Whitehall. For a

moment he seemed to contemplate resistance, but William
now insisted on his retiring from London. His final flight
relieved the prince of a great difficulty. On 19th

December William arrived in London, and at once called

a meeting of peers and others who had sat in the parlia
ments of Charles II. s reign. By their advice he summoned
a convention, which met on 22d January 1689 and settled

the cro\vn on William and Mary, who, after accepting the

Declaration of llights, were on 13th February proclaimed

king and queen.
The revolution had so far succeeded beyond expectation ;

but William s difficulties had only begun. His primary
object was to bring England into the field against France.

But he had first to secure his own throne, which was still

endangered by resistance in Scotland and Ireland
;
in order

to do it with effect he had to gain the good will of the Eng
lish parliament and to harmonize or control its two great

factions, which, momentarily united by the imminence of

despotism, were again almost on the verge of civil war.

He wished to be superior to party, which he could only
become by being independent of parliament, and this the

revolution had rendered impossible. The revolution was
due mainly to the Whigs, who were therefore William s

natural allies
;
but the political principles of the Whigs

led them to curtail the power of the sovereign. The

principles of the Tories were much more to his taste
;
but

the Tories were disinclined to apply their principles on

behalf of a sovereign whose title they could not conscien

tiously acknowledge. In selecting his first ministry
William endeavoured to conciliate both sides and to hold

the balance even. He eventually saw that such a policy
was impracticable, and that, the nation having arrived at
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its majority, ministers must represent the party which was

strongest in parliament. His natural reluctance to recog

nize this change, or to give up any of the powers which his

predecessors had possessed, led to not unfrequent collisions

with parliament and exposed him to some humiliation,

while the struggle between the two parties at times re

duced him to despair, and constantly hampered his action

on the Continent.

For nearly a year and a half after William s acceptance

of the crown he was occupied in forming the coalition

against Louis XIV. known as the Grand Alliance. As

stadtholder of the United Netherlands, William had

already entered into an alliance with the emperor. In

December he joined the league as king of England, and

in 1690 the coalition was completed by the adhesion of

Spain, Brandenburg, and Savoy. William had thus

gained his first great object : he had united Europe against

the Bourbon. Meanwhile, however, his arms had made

little progress in Scotland and Ireland. James had landed

in Ireland in March 1689 and nearly the whole island was

in his hands. The relief of Londonderry (July) and the

battle of Newtown Butler (August) saved the north for

William, but elsewhere Schomberg could make no way.
In Scotland the convention had offered the crown to

William and Mary; but in the battle of Killiecrankie (July)
the clans under Dundee had routed William s army. The

convention, which shortly after his accession had been

turned into a parliament, met for its second session in the

autumn of 1689, and the two parties quarrelled so violently

over the Corporation and Indemnity Bills that William

threatened to leave the country. He was induced by

Nottingham and Shrewsbury to give up this intention, but

in January 1690 he dissolved the parliament. William

put an end to the quarrel about the indemnity by issuing

an Act of Grace, which gave an almost complete amnesty ;

and, after placing the government in the hands of the

queen and a council of nine persons, he left for Ireland.

The defeat of the English and Dutch fleets off Beachy
Head and the repulse of the allied forces at Fleurus (June
and July 1690) were severe blows to William s hopes;
but the former led to no important results and the latter

was more than balanced by the victory which William

won at the battle of the Boyne (1st July 1690). James
fled from the country, and William entered Dublin in

triumph. In September he returned to England, leaving

Marlborough to conquer the south of Ireland in a short

but brilliant campaign. Meanwhile the resistance in Scot

land had collapsed, and Mackay reduced the Highlands to

tranquillity. In 1691 William was able to go abroad and
to take the command in Flanders, where, however, his

efforts were unsuccessful.

The next year (1692) opened with the massacre of

Glencoe. It is improbable that, in signing an order for

the &quot;extirpation&quot; of the Macdonalds, he intended that

the order should be literally executed. Nevertheless, the

order came from him, and he cannot be acquitted of all

blame. About the same time the insecurity of his position
was shown by the discovery of Marlborough s treachery ;

and Marlborough did not stand alone. While many whom
William trusted or appeared to trust were intriguing with

James, an invasion of England was being organized by the

French Government. Fortunately, and in great measure

owing to the politic conduct of Mary, the commanders of

the fleet were induced to stand firm, and the great victory
of La Hogue (19th May 1692) put a stop to the projected
invasion. But the fortune of war went against William
on the Continent. He could not save Namur from the

French, and he was severely defeated in an attempt to

surprise the duke of Luxembourg at Steenkerke (4th

August 1692). Next year he was again beaten by the

same commander at Neerwinden (19th July). The battle

of La Hogue had not given England the command of the

seas, and French privateers inflicted great damage on

English trade. In June 1693 the Smyrna fleet was almost

entirely destroyed off Cape St Vincent.

In spite of these reverses William struggled on with

indomitable courage, and he was well supported by the

country. Parliament, under the skilful guidance of

Montague, adopted various important financial measures to

meet the expenses of the war. The land-tax was re-assessed,

the national debt created, the Bank of England established,

and the coinage renewed (1693-95). In 1694 William

confirmed the parliamentary system by giving his consent,

though an unwilling consent, to the Triennial Act, and he

recognized the principles of ministerial government by
modifying the ministry, until in 1696 it was in thorough

harmony with the parliamentary majority. In 1695 Wil
liam won his first important success on the Continent by
recovering Namur, and, though no advance was made by
the allies next year, the exhaustion of France was becoming
more and more evident. At length, in March 1697, a con

gress met at Ryswick, and in September peace was made.

Louis was obliged to give up all (with the exception of

Strasburg) that he had added to his dominions since 1678,
and he recognized William as king of England. With
the conclusion of the war the dread of a standing army
revived in England, and, much to William s disgust, a vote

of parliament reduced the military force to 10,000 men,

although the question of the Spanish succession (see vol.

ix. p. 580) was pending. The new parliament which met

early in 1699 reduced the army still further and resolved

that it should consist solely of English troops, thus com

pelling William to dismiss his favourite Dutch guards.

They went on to institute an inquiry into the manner in

which the forfeited estates in Ireland had been disposed

of, and in their second session (November 1699) they

passed a bill for the &quot;resumption&quot; of these estates.

William died on 8th March 1702 from the consequences
of a fall from his horse on 20th February.

Authorities. Burnet, History of his own Times
; Voltaire, Siecla

de Louis XIV.
; Negotiations of the Count d?Avaux(Lon&oi\, 1754) ;

Negotiations relatives a la Succession d Espagnc, &c.
,
collected by

Mignet (Paris, 1835) ; Lettres et Memoires de Marie, Heine $Angle-

terre, &c. (The Hague, 1880) ; Harris, History of the Life and Reign
of William III. (Dublin, 1749) ; Mackintosh, History of the Revolu

tion in England ; Macaulay, History of England ; Ranke, English
History. (G. W. P.)

WILLIAM IV. (1765-1837), king of England, was the

third son of George III. He was born at Windsor, 21st

August 1765. When he was fourteen years old he was sent

to sea as a midshipman under Admiral Digby. Next year
he sailed under Rodney and took part in the action off

Cape St Vincent (16th January 1780). During the rest

of the war the young prince saw plenty of service, for

which he imbibed a strong liking, and so laid the founda

tion of his popularity. On the conclusion of the war he

travelled in Germany, visiting Hanover and Berlin, where

he was entertained by Frederick the Great. In 1785 he

passed for lieutenant
;
next year he was made captain and

stationed in the West Indies. Shortly after 1787, being
tired of his station, he sailed home without orders, and
was punished for his insubordination by being obliged to

stay at Plymouth till his ship was refitted, when he again
sailed for the West Indies.

In 1789 he was made duke of Clarence. When war
was declared against the French republic in 1793, he

strongly supported it and was anxious for active employ
ment

; but, though he was made rear-admiral of the red,

he could obtain no command. Thus condemned to in

activity, he amused or revenged himself by joining the

prince of Wales and the duke of York in their opposition
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to the king. He threw himself into the dissipations of

society, and his hearty geniality and bluff, sailor-like man
ners gained him popularity, though they did not secure him

respect. He took his seat in the House of Lords, where

he defended the extravagancies of the prince of Wales,

spoke on the Divorce Bill, vehemently opposed the emanci

pation of slaves, and defended slavery on the ground of his

experience in the West Indies. Meanwhile he formed a

connexion with Mrs Jordan, the actress, with whom he

lived on terms of mutual affection and fidelity for nearly

twenty years, and the union was only broken off eventually
for political reasons. During all this period the prince had
lived in comparative obscurity. The death of Princess

Charlotte in 1817 brought him forward as in the line of

succession to the crown. In 1818 he married Adelaide of

Saxe-Meiningen, a lady half his age, without special attrac

tions, but of a strong, self-willed nature, which enabled

her subsequently to obtain great influence over her husband.

On the death of the duke of York in 1827 the duke of

Clarence became heir to the throne, and in the same year
he was appointed lord high admiral. In discharging the

functions of that office he endeavoured to assume indepen
dent control of naval affairs, although his patent precluded
him from acting without the advice of two members of

his council. This involved him in a quarrel with Sir

George Cockburn, in which he had to give way. As he

still continued to act in defiance of rules, the king was
at length obliged to call upon him to resign.
On 28th June 1830 the death of George IV. placed him

on the throne. During the first two years of his reign

England underwent an agitation more violent than any
from which it had suffered since 1688. William IV. was

well-meaning and conscientious
;
but his timidity and irre

solution drove ministers to despair, while his anxiety to

avoid extremes and his want of insight into affairs pro

longed a dangerous crisis and brought the country to the

verge of revolution. Immediately after his accession the

revolution of July broke out in France and gave a great

impulse to the reform movement in England. The king,

though he called himself an &quot; old Whig,&quot; did not dismiss

the Tory ministry which had governed the country during
the last two years of his brother s reign ;

but the elections

for the new parliament placed them in a minority. Within
a fortnight of the opening of parliament they were beaten

on a motion for the reform of the civil list, and resigned.
Lord Grey undertook to form a ministry, with the avowed
intention of bringing in a large measure of reform. This

was not in itself displeasing to the king, who had liberal

tendencies, and a few years before had supported Catholic

emancipation. But, when the struggle in parliament

began, his disinclination to take up a decided attitude soon

exposed the Government to difficulties. The first Reform
Bill was introduced on 1st March 1831

;
the second read

ing was carried on 21st March by a majority of one.

Shortly afterwards the Government were beaten in commit

tee, and offered to resign. The king declined to accept
their resignation, but at the same time was unwilling to

dissolve, although it was obvious that in the existing

parliament a ministry pledged to reform could not retain

office. From this dilemma William was rescued by the

conduct of the opposition, which, anxious to bring on a

change of ministry, moved an address against dissolution.

Regarding this as an attack on his prerogative, William
at once dissolved parliament (April 1831). The elections

gave the ministry an overwhelming majority. The second
Reform Bill was brought in in June, and passed its third

reading (21st September) by a majority of 109. A fort

night later (8th October) the Lords threw out the Bill by
a majority of 41. For an account of the subsequent stages
of the struggle, see GREY, vol. xi. pp. 191-192.

During the rest of his reign William IV. had not much

opportunity of active political interference, but on one
other occasion he made an unjustifiable use of his pre

rogative. Two years after the passing of the Reform Bill

the ministry of Lord Grey had become unpopular. In

July 1834 Lord Grey himself retired and Lord Melbourne
took the lead. There were divergences of opinion in the

cabinet, and the king strongly objected to the ministerial

policy respecting the Irish Church. On the shallow pre
text that Lord Althorp s removal to the Upper House would
weaken the ministry in the House of Commons, where,

however, they still had a majority, he suddenly dismissed

them and summoned Sir Robert Peel (14th November).
Peel s ministry, containing many members who had been

in the government on the king s accession, was called from

its short duration &quot;the ministry of the hundred
days.&quot;

Its formation clearly indicated that the Whig proclivities
of the king, which had never been more than partial or

lukewarm, had wholly disappeared. The step was regarded
with general disapprobation. It was immediately followed

by a dissolution, and the ministry soon found themselves

in a minority. Beaten on Lord John Russell s motion re

specting the Irish Church (3d April 1835), Peel resigned
and Melbourne again came into power. Under him the

Whigs retained the lead during the remainder of the reign.

This coup d etat of November 1834 was the last occasion

on which the English sovereign has attempted to impose
an unpopular ministry on the majority in parliament.

In May 1837 the king began to show signs of debility,

and died from an affection of the heart on the 20th of June,

leaving behind him the memory of a genial, frank, warm
hearted man, but a blundering, though well-intentioned

prince. He was succeeded by his niece Victoria.

Authorities. Correspondence of Earl Grey with William IV. and
Sir Herbert Taylor, London, 1867

; Fitzgerald s Life and Times of
William IV.

;
Greville s Memoirs , Memoirs of Sir Robert Peel;

Civil Correspondence of tJie Duke of Wellington ; Walpole s History

ofEngland ;
Martiueau s History of the Peace ; Molesworth s History

ofEncjland. (G. W. P.)

WILLIAM, surnamed the LION, king of Scotland from

1165 to 1214. See SCOTLAND, vol. xxi. p. 484.

WILLIAM I. (1797-1888), king of Prussia and German

emperor, was the second son of Frederick William III. of

Prussia and Louisa, a princess of Mecklenburg-Strelitz.
He was born at Berlin on 22d March 1797, and received

the names of Wilhelm Friedrich Ludwig. He was a

delicate child and had to be carefully nurtured. His con

stitution, however, was sound, and he became one of the

most vigorous men in Germany. After the battle of Jena

he spent three years at Konigsberg and Memel. Mean
while he had given evidence of sterling honesty, a strict

love of order, and an almost passionate interest in every

thing relating to war. On 1st January 1807 he received

an officer s patent, and on 30th October 1813 was ap

pointed a captain. William accompanied his father in

the campaign of 1814, and early in the following year
received the iron cross for personal bravery shown at Bar-

sur-Aube. He took part in the entry into Paris on 31st

March 1814, and afterwards visited London. He joined
the Prussian army in the final campaign of the Napoleonic

wars, and again entered Paris. The prince was made a

colonel and a member of the permanent military commis
sion immediately after his twentieth birthday, and at the

age of twenty-one became a major-general. In 1820 he

received the command of a division
;
and during the fol

lowing nine years he not only made himself master of the

military system of his own country but studied closely

those of the other European states. In 1825 he was pro
moted to the rank of lieutenant-general, and obtained the

command of the corps of guards. On llth June 1829 he

married Augusta of Saxe-Weimar.
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On the death of his father in 1840 the new king,

Frederick William IV., being childless Prince William,

as heir presumptive to the throne, received the title of

prince of Prussia. He was also made lieutenant-governor

of Pomerania and appointed a general of infantry. In

politics he was decidedly Conservative; but at the outbreak

of the revolutionary movement of 1848 he saw that some

concessions to the popular demand for liberal forms of

government were necessary. He urged, however, that

order should be restored before the establishment of a

constitutional system. At this time he was the best-hated

man in Germany, the mass of the Prussian people believ

ing him to be a vehement supporter of an absolutist and

reactionary policy. He was even held responsible for the

blood shed in Berlin on 18th March, although he had been

relieved nine days before of his command of the guards.

So bitter was the feeling against him that the king entreated

him to leave the country for some time, and accordingly

he went to London, where he formed intimate personal

relations with Prince Albert, Sir Robert Peel, Lord John

Russell, Lord Palmerston, and other English statesmen.

On 8th June he was back at Berlin, and on the same day
he took his seat as member for Wirsitz in the Prussian

national assembly, and delivered a speech in which he ex

pressed belief in constitutional principles. In 1849, when
the revolutionary party in the grand-duchy of Baden be

came dangerous, he accepted the command of &quot; the army
of operation in Baden and the Palatinate,&quot; and his plans
were so judiciously formed and so skilfully executed that

in the course of a few days the rebellion was crushed. At
the beginning of the campaign an unsuccessful attempt
was made on his life. In October 1849 he was appointed

military governor of the Rhineland and Westphalia, and
took up his residence at Coblentz. In 1854 the prince
was raised to the rank of a field-marshal and made governor
of the confederate fortress of Mainz. When the king was

attacked with a disease of the brain, Prince William

assumed the regency (7th October 1858).
On 2d January 1861 Frederick William IV. died, and

his brother succeeded him as William I. For the internal

conflict between the king and the house of representatives
on the question of military reorganization, which filled up
the first years of his reign, see GERMANY (vol. x. p. 510)
and PRUSSIA (vol. xx. p. 12). The events and results of

the war with Denmark, and of that with Austria which
arose out of the Schleswig-Holstein question, belong to

the history of Austria and of Prussia, and have been already
described under those articles. The brilliant achievements
of the army in this last contest finally convinced the king s

subjects that his aims had been wise. On his return to

Berlin he was received with unbounded enthusiasm, and
from this time he was looked up to as a father rather than
as a sovereign. On the outbreak of the war with France
in 1870 all Germans rallied round the king of Prussia,

and, when on 31st July he quitted Berlin to join his

army, he knew that he had the support of a united nation.

He crossed the French frontier on the llth of August, and

personally commanded at the battles of Gravelotte and
Sedan. It was during the siege of Paris, at his head

quarters in Versailles, that he was proclaimed German
emperor on 18th January 1871. On 3d March 1871 he

signed the preliminaries of peace which had been accepted
by the French assembly; and on 21st March he opened
the first imperial parliament of Germany. On 16th June
he triumphantly entered Berlin at the head of his troops.

After that period the emperor left the destinies of Ger

many almost entirely in the hands of Bismarck, who held
the office of imperial chancellor (see PRUSSIA). In his

personal history the most notable events were two attempts
upon his life in 1878, one by a working lad called Hodel,

another by an educated man, Karl Nobiling. On the

first occasion the emperor escaped without injury, but on

the second he was seriously wounded. These attacks grew
out of the socialist agitation ;

and a new reichstag, elected

for the purpose, passed a severe anti-socialist law, which

was afterwards from time to time renewed. The socialists,

however, far from being crushed, again and again gave

proof of their power by returning a considerable number
of deputies to parliament. In the hope of alienating from

them the mass of the working class, Bismarck introduced,
with the cordial approval of the emperor, a series of

measures for the benefit of the poorer members of the

community. Until within a few days of his death the

emperor s health was remarkably robust; he died at Berlin

on 9th March 1888.

The reign of William I. marked an era of vast importance in the

history of Germany. In his time Prussia became the first power
in Germany and Germany the first power in Europe. These
momentous changes were due in a less degree to him than to

Bismarck and Moltke
;
but to him belongs the credit of having

recognized the genius of these men, and of having trusted them

absolutely. Personally &quot;William was a man of a singularly noble

and attractive character. His supreme wish was to discharge loyally
the duties which had been imposed upon him, and he never shrank
from any personal sacrifice that seemed to be demanded in the

interests of his people. The best traditions of the Hohenzollerns
were maintained, not only by the splendour of the achievements
with which his name will always be intimately associated, but by
the simplicity, manliness, and uprightness of his daily life.

WILLIAM IV. (1532-1592), landgrave of Hesse, well

known as an astronomer, son of Philip the Magnanimous,
was born at Cassel on 14th June 1532. During his father s

captivity after the battle of Mvihlberg (1547) he carried

on the government in his name for five years, and succeeded

him on his death in 1567. At an early age he became
interested in astronomy; and in 1561 he built an observa

tory at Cassel, where observations were regularly made,
first by himself, afterwards by Rothmann and Biirgi. The
last-named was not only a very skilful mechanic (it seems-

probable that he applied the pendulum to clocks long be

fore Huygens did) but an original mathematician, who
independently invented logarithms. William died on 25th

August 1592.
Most of the mechanical contrivances which made Tycho Brahc s

instruments so superior to those of his contemporaries were adopted
at Cassel about 1584, and from that time the observations made
there seem to have been about as accurate as Tycho s

;
but the re

sulting longitudes were 6 too great in consequence of the adopted
solar parallax of 3 . The principal fruit of the observations was a

catalogue of about a thousand stars, the places of which were deter

mined by the methods usually employed in the 16th century, con

necting a fundamental star by means of Venus with the sun, and
thus finding its longitude and latitude, while other stars could at

any time he referred to the fundamental star. It should be noticed

that clocks (on which Tycho Brahe depended very little) were used
at Cassel for finding the difference of right ascension between Venus
and the sun before sunset

; Tycho preferred observing the angular
distance between the sun and Venus when the latter was visible in

the day time. The Hessian star catalogue was published in Lucius
Barettus s Historia Ccelcstis (Augsburg, 1668), and a number of other

observations are to be found in Call ct Sidcrum in co Errantium
Observationes Hassiacse, Leyden, 1618, edited by SNELLIUS

(&amp;lt;j.v.}.

R. Wolf, in his &quot; Astronomische Mittheilungen,&quot; No. 45 (Vicrtd-

jahrsschrift d. naturforschcndcn Gcscllscliaft in Zurich, 1878), has

given a resume of the manuscripts still preserved at Cassel, which
throw much light on the methods adopted in the observations and
reductions.

WILLIAM (1533-1584), surnamed the SILENT, prince
of Orange, count of Nassau, was born at the castle of Dil-

lenburg in Nassau on 16th April 1533. He was the eldest

son of William of Nassau (died 1559) and his second wife,

Juliana of sStolberg, a woman of remarkable piety and dis

cretion, who devoted much thought and care to the training
of her children. In 1544 he inherited from his cousin

Rene or Renatus the principality of Orange and the great
estates belonging to his family in the Netherlands (see

HOLLAND, vol. xii. p. 74 sq.}. He was educated at the court
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of Brussels in the Roman Catholic faith. Having attracted

the attention of Charles V., he was invested by the emperor
at the age of twenty-two with the command of the army
on the French frontier

;
and it was on his shoulder that

Charles V. leaned when in 1555, in the presence of a great

assembly at Brussels, he transferred to his son Philip the

sovereignty of the Netherlands. Orange was also selected

to carry the insignia of the empire to Ferdinand, king of

the Romans, when Charles resigned the imperial crown.

He took part in Philip II. s first war with France, and

negotiated the preliminary arrangements for the treaty of

Cateau-Cambresis (1559). He was one of the hostages
sent to France for the due execution of the treaty, and

during his stay in that country Henry II., who entirely
misunderstood his character, revealed to him a plan for the

massacre of all Protestants in France and the Netherlands.

The prince was horrified by this disclosure, but said nothing;
and it was on account of his extraordinary discretion on

this occasion that he received the surname of
&quot; the Silent.&quot;

The epithet is apt to convey a mistaken impression as to

his general character. He was of a frank, open, and

generous nature, without a touch of moroseness in the

ordinary intercourse of life.

The persecution of the Protestants in the Netherlands,
carried on with such reckless ferocity by Cardinal Gran-

vella, led Orange, Egmont, and Horn, the most prominent
of the great nobles, to protest against the violence of the

Government; and in 1563 they wrote to Philip urging
him to withdraw Granvella, and ceased to attend the state

council. In the following year Granvella was displaced,

whereupon they resumed their seats at the council
; yet

shortly afterwards it was decided by Philip that the canons

of the Council of Trent, the edicts, and the Inquisition
should be immediately promulgated in every town and

village of the provinces, and that the process should be

repeated every six months. At the meeting of the state

council at which this was formally decided Orange dis

claimed any responsibility for the consequences, and he

whispered to his neighbour that now the most extra

ordinary tragedy the world had ever seen was about to

begin. The proceedings of the Gueux or reforming party
so alarmed the regent, Margaret of Parma, that she was

persuaded to sign an accord, declaring the abolition of

the Inquisition and granting liberty of worship in all

places where the new forms of religion had been already

accepted. In consequence of these concessions the great
nobles undertook to restore order, the prince of Orange
especially distinguishing himself at Antwerp. But Philip,
who had been longing for an excuse to crush the inde

pendent spirits of the Netherlander^, now resolved to send

the duke of Alva into the country, with a Spanish force.

Orange, since he could not count upon the hearty support
of Egmont or Horn, had no alternative but to resign his

offices and withdraw from the Netherlands (1567), taking

up his residence at Dillenburg. He was warmly attached

to Egmont, and before his departure, at an interview at

Willebroeck, urged him to seek refuge in some foreign
land

;
but Egmont was not to be persuaded, and the two

friends parted never to see one another again.

Orange was repeatedly summoned to Brussels
;
but he

declined to appear before the Council of Disturbances,
on the ground that it had no jurisdiction over an inde

pendent prince and a knight of the order of the Fleece.

The havoc wrought by Alva filled him with grief and

anger ;
and in 1568 he contrived to collect two forces, one

of which, commanded by his brothers Louis and Adolphus,
gained a victory in Groningen, where Adolphus fell.

Alva, having ordered the execution of Egmont and Horn,
advanced against Louis and defeated him in East Fries-

land. Orange then invaded Brabant, but could neither

bring Alva to a decisive engagement nor induce the people
to rise against him. The army had therefore to be dis

banded, and its disappointed leader joined Wolfgang
of Zweibriicken in an attempt to aid the Huguenots.
Acting on the advice of Coligny, Orange issued letters of

mark to seamen against the Spaniards ;
and for years the

&quot;

sea beggars
&quot;

harassed the enemy along the coast, and
often did no little harm to their own countrymen. In

1572 the revolt against Spain was so far successful that

Orange resumed the functions of stadtholder of Holland
and Zealand, a position to which he had been appointed in

1559
;
but he professed to rule in the name of the king,

for as yet the people had no wish to throw off their

allegiance to the Spanish crown. Orange had won their

confidence not only by acting as their champion but by
accepting the Protestant faith. He had never been an
enthusiastic Catholic, and as a Protestant he was dis

tinguished among the eminent men of his time by his

mastery of the true principles of toleration. Meanwhile
he had been using the utmost diligence in bringing to

gether an army, and his brother Louis, by a brilliant

stroke, had captured the city of Mons. On 15th July
1572 the estates of Holland met at Dort, and, recognizing

Orange as the legal stadtholder of Holland, Zealand, Fries-

land, and Utrecht, voted the sums necessary for the pro
secution of the war. In August he crossed the Meuse at

the head of an army, trusting mainly to the promised

co-operation of France. All his hopes, however, were

shattered by the massacre of St Bartholomew. He was

obliged to disband his troops, and Mons was re-taken by
the Spaniards. On 14th April 1574, at the village of

Mook, near Nimeguen, the patriots were again routed, and

Orange s brothers, Louis and Henry, slain. But many
fortified places held out, and on 3d October Orange,
who had ordered the country to be inundated, was able to

relieve Leyden, which had for months been defended with

splendid bravery and self-sacrifice. At length the brutality
and despotism of the Spaniards were so fiercely and gener

ally resented that Orange was able to enter upon a series

of negotiations, which resulted on 8th November 1576 in

the pacification of Ghent, signed on behalf of nearly all

the provinces. By this treaty the provinces bound them
selves to drive the Spaniards from the Netherlands, to

convoke the states -general, and to establish freedom of

worship both for Roman Catholics and for Protestants.

Don John of Austria, Spanish regent of the Netherlands

(1576-78), granted all the demands of the states; but

Orange was suspicious of the intentions of the Govern

ment, and in no- way relaxed his vigilance. Troubles soon

broke out, and Orange was called to Brussels to the aid of

the states, being elected ruwaard (governor) of Brabant.

When the archduke Matthias (afterwards emperor) was
invited by the Catholic nobles to accept the position of

governor-general, Orange prudently refrained from resist

ing the scheme
;
and he acted with equal discretion in

regard to the duke of Alengon, who came nominally as the

protector of the liberties of the Netherlands. Orange,

however, retained in his own hands complete control over

the movement in the seven northern provinces, which by
the Union of Utrecht, signed on behalf of five of the pro
vinces on 23d January 1579, laid the foundations of the

commonwealth of the LTnited Netherlands. Orange s rela

tion to the new federal republic was somewhat vaguely
defined

;
but in his lifetime it was not felt that there was

any very urgent need for an exact delimitation of the

relative functions of the executive and the legislative

authorities. Negotiations for the conclusion of peace
with Spain were carried on for some time in vain

;
and in

1580 Philip issued a ban against the prince, and set a

price of 25,000 gold crowns upon his head. Orange pub-
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lisliecl a vigorous &quot;apology,&quot;
and on 26th July 1581 the

estates of the United Provinces formally renounced their

allegiance to the Spanish crown. An unsuccessful attempt
on the life of Orange was made in 1582. But on 10th July
1584 he was shot dead in his house at Delft by Balthazar

Gerard, who seems to have been actuated in part by fana

ticism, in part by the hope of gain.

William of Orange was tall and well-formed, of a dark complexion,
with brown hair and eyes. He was a man of a singularly upright
find noble character. He has been charged with excessive ambition

;

but his ruling motive was undoubtedly a love of justice, for the

sake of which he often risked his life and willingly sacrificed his

wealth and leisure. He was a born statesman, capable of forming
wise and far-reaching plans, and of modifying them to suit the

changing circumstances in which it was necessary to execute them.
In moments of difficulty he displayed splendid resource and courage,
and he had a will of iron, which misfortunes were never able either

to bend or to break. To him chiefly belongs the honour of having
permanently crippled the tyrannical power of Spain, and of having
founded the independence and greatness of the United Provinces.

He was married four times. His wives were (1) Anne of Egmont
(died 1558), by whom he had a daughter and a son, Philip William,
who was seized by Alva in 1567 and sent to the court at Madrid,
where he was educated

; (2) Anne of Saxony (divorced in 1575, died
in 1577), the mother of several daughters and of Maurice of Orange
(see HOLLAND, vol. xii. p. 77) ; (3) Charlotte of Bourbon (died 1582),
who had six daughters ; (4) Louisa, Coligny s daughter, the mother
of Frederick Henry of Orange (loc. tit., p. 79), who represented the

family after the death of his two elder brothers, and succeeded
Maurice as stadtholder.

See Schiller, Geschichte desAbfalls der Vereinigten Nmlerlande ; Klose, IVilhelm
I. von Oranien; Gaehard, Correspondance de Guillaume le Taciturne and Corre

spondance de Philippe. II. sur les Affaires des Pays-lias ; Groen van Prinsterer,
Archives on Correspondance Inedite de la Maison d Orange -Nassau; Juste,
Cuillaume le Taciturne d apres sa Correspondence et les Papiers d Etat ; Motley,
The Rise of the Dutch Republic. (J. SI.)

WILLIAM of Holland, second count of the name, was
born about 1227, succeeded his brother Floris IV. in 1235,
and was chosen king of the Romans by the papal party in

1247. See GERMANY, vol. x. p. 491, and HOLLAND, vol.

xii. p. 71. He died on 28th January 1256.

WILLIAM I., king of the Netherlands from 1815 to

1840, was born at The Hague on 24th August 1772, and
died at Berlin on 7th November 1843. His son, WILLIAM
II. (1792-1849), reigned from 1840, and was in turn suc

ceeded by his son, WILLIAM III. (born 1817). See HOL
LAND, vol. xii. p. 83.

WILLIAM, archbishop of Tyre, was doubtless a native
of the Holy Land. He was perhaps born about 1137;
but this is a mere inference from his own statement that

he was still pursuing his studies &quot;across the seas&quot; when
Amalric came to the throne (17th February 1163), and
did not return till late in 1166 or early in 1167. As a
child he had seen Ralph, the patriarch of Antioch, who
died about 1141-42; he remembered the fall of Edessa

(December 1144); and he seems to call himself a con

temporary historian from the accession of Baldwin III.,
an event which he dates 10th November 1142 (Hist. Eer.

Transmarin., xvi., pref., and xix. 4, 12). Unfortunately
the chapter (xix. 12) which relates to his own early life

has been excised or omitted from every MS. of his great
work now extant, a remark which holds good, not only
for the original Latin, but also for the 13th-century French
translation. William was appointed archdeacon of Tyre
at the request of Amalric on 31st August 1167. Next
summer he was despatched on an embassy to the emperor
Manuel. At the time of the disastrous campaign against
Damietta (October-December 1169) he had to take refuge
at Rome from the &quot;unmerited

anger&quot; of his archbishop.
About 1170 he was appointed tutor to Amalric s son

Baldwin, afterwards Baldwin IV. A very few months
after Baldwin s accession William was made chancellor of
the kingdom (c. October 1174), and less than a year later

(13th June 1175) was consecrated archbishop of Tyre.
The former office he still held in 1182. He belonged to
ths commission which negotiated with Philip of Flanders

in 1177; and in the following October (1178) he was
one of six bishops sent to represent the Latin Church of

the East at the Lateran Council (19th March 1179). He
returned home by way of Constantinople, where he stayed
seven months (October 1179-April 1180) with Manuel.
This is his last authentic appearance in history ;

but we
know from his own works that he was writing his History
in 1182 (xix. 20), and that it breaks off abruptly at the

end of 1183 or the beginning of 1184. Some fifty years
later his first continuator accused Heraclius, patriarch of

Jerusalem, of having procured William s death at Rome.
This story, however, seems to be pure legend ;

nor perhaps
is much more credit to be attached to the theory that

identifies him with the archbishop of Tyre sent over to

Europe to preach a new crusade in 1188. It is true that

Matthew Paris speaks of Henry II. s receiving the cross

from the hands of &quot;Willelmus episcopus Tyrensis
&quot;

;
but

more contemporary writers omit the Christian name, while

others write it Josce or Joscius.

If not the greatest, William of Tyre is at least among the greatest,
of mediaeval historians. His Historia Rcrum in Partibus Trans-
marinis Gcstarum is the main authority for the Latin kingdom of

the East between 1127, where Fulcher of Chartres leaves off, and
1184, where Ernoul takes up the narrative. It was translated into

French in the 13th century, or possibly before the end of the 12th.

A little later it was united to Ernoul s chronicle or that of Bernard
the Treasurer, and continued in more than one form to 1249, 1261,
or 1275. In this shape the combined histories form the Livrc
d Outrcmer quoted by Joinville (cxvii. 77), the standard mecli-

peval account of the exploits of the Frankish warriors in the East.

William s own work consists of twenty-two books and a fragment
(one chapter and a preface) of book xxiii. It extends from the

preaching of the first crusade by Peter the Hermit and Urban II.

to the end of 1183 or the beginning of 1184. Like William s

other work, the Historia de Orientalibus Princijnbus, it was under
taken at the request of Amalric, who was himself a lover of history
and supplied the author with Arabic MSS. ; but, whereas the latter

book (now unfortunately lost) was mainly based upon the writings
of a certain &quot;Seith, the son of Patrick (Patricii), patriarch of

Alexandria,&quot; of the Historia Transmarina its author remarks,
&quot; In

this work we have had no guide, whether Greek or Arab, but have
had recourse to traditions only, save as regards a few things that
we have ourselves seen.&quot; The &quot;traditions&quot; here spoken of must
be taken to include the Gcsta Francorum of Tudebode, Raymund
of Agiles, Fulcher of Chartres, and, above all, Albert of Aix. It

is only with the accession of Baldwin I., even if so early as this,
that William s claim to originality can fairly be sustained ; and
even here his narrative, till towards the close of book xiii.

,
is

based upon that of Fulcher. From this point William of Tyre is

indebted to no other historian. Of the remaining books two are
devoted to the reign of Fulk (xiv.-xv. ), three to that of Baldwin
III. (xvi.-xviii. ), two to that of Amalric, and the rest to that of

Baldwin IV.
No mediaeval writer, except perhaps Giraldus Cambrensis, pos

sesses William s power of delineating the physical and mental
features of his heroes. Again, very few had his instinctive insight
into what would be of real value to future ages : genealogy, topo
graphy, archaeology, social life (political and ecclesiastical), military
matters and naval, all find a due exposition in his pages. It is

hardly too much to say that from his work alone a fairly detailed

map of the Levant, as it was in the 12th century, might be con
structed

;
and it is impossible to praise too highly the scrupulous

fidelity with which he defines nearly all the technical terms (whether
relating to land or sea) of which he makes use. His chief fault is

in the matter of chronology, where indeed he is not unfrequentty
at discord with himself. In the later books his information, even
as regards what was taking place beyond the Nile or the Euphrates,
as well as in Europe, is singularly exact. Nor did he consider any
trouble too severe if by its means he might attain to the truth.

Though a man of great learning and almost certainly acquainted
with Arabic and Greek, he is as ready to enliven his pages with a

country proverb as to embellish them with quotations from Cicero,

Virgil, Ovid, or Plato. He was a prelate of pious character, in

clined to see the judgment of God on the iniquities of his fellow-

countrymen in every disaster that overtook his native land and
every Saracen success.

WILLIAM OF CHAMPEAUX. See SCHOLASTICISM, vol.

xxi. pp. 422-423.

WILLIAM OF LORRIS, the first author of the Roman
de la Hose, derives his surname from a small town about

equidistant from Montargis and Gien, in the old district of
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the Gatinais, and in the present department of Loiret.

This and the fact of his authorship may be said to be the

only things positively known about him. The rubric of

the poem, where his own part finishes, attributes Jean de

Meung s continuation to a period forty years later than

William s death and the consequent interruption of the

romance. Arguing backwards, this death used to be put
at about 1260; but Jean de Meung s own work has recently
been dated earlier, and so the composition of the first part
has been thrown back to a period before 1240. The
author represents himself as having dreamed the dream
which furnished the substance of the poem in his twentieth

year, and as having set to work to
&quot;

rhyme it
&quot;

five years
later. The general characteristics of the Roman will be

found noticed under FRANCE (see vol. ix. p. 643). It may
be added here that, though the later and longer part shows

signs of greater intellectual vigour and wider knowledge
than the earlier and shorter, William of Lorris has more

poetry than his continuator, made a much greater impression
on the spirit of his own and following ages, and is to all

appearance more original. The great features of his four

or five thousand lines are, in the first place, the extraordi

nary vividness and beauty of his word-pictures, in which for

colour, freshness, and individuality he has not many rivals

except in the greatest masters, and, secondly, the fashion

of allegorical presentation, which, hackneyed and wearisome
as it afterwards became, was evidently in his time new and

striking. There are of course traces of it before, as in some

romances, such as those of Raoul de Houdenc, in the

troubadours, and in other writers
;
but it was unquestion

ably William of Lorris who fixed the style. And to have
fixed a style which captivated Europe for at least two

centuries, if not three, does not happen to many of the

personages of literary history.

The most convenient edition of the Roman de la Rose is that of

F. Michel (2 vols., Paris, 1864).

WILLIAM OF MALMESBURY. See MALMESBURY, WIL
LIAM OF.

WILLIAM OF NEWBURGH, born about 1136, was a

canon of Newburgh in the North Riding of Yorkshire, and
author of a valuable chronicle of English affairs from the

Norman Conquest to 1197. He calls himself Gulielmus

Parvus, and is frequently referred to as William Petyt or

Little. His work (Gulielmi NeubrigensisRerumAnglicarum
Lihri V.} was edited by Silvius at Antwerp in 1567 and

by Hearne at Oxford in 1719 (3 vols. 8vo) ;
the latest

edition is that by H. C. Hamilton for the English Historical

Society (HistoriaRerumAnglicarum,WillelmiParvi,8,T,D.,
Ordinis Sancti Augustini Canonici Regularis in Ccenobio
B. Marise de Novoburgo in Agro Eboracensi, 2 vols., 1856).
WILLIAM OF OCCAM. See OCCAM.
WILLIAM OF WYKEHAM (1324-1404), bishop of Win

chester and chancellor of England, was born in 1324 at

Wickham in Hampshire. His father was a yeoman ;
his

mother is said to have been of noble descent. He was
educated at the priory school, Winchester, at the cost of

Sir John Scures, lord of the manor of Wickham and

governor of Winchester Castle, who afterwards took him
into his service. When he was twenty-two years old he

passed into the service of Eclingdon, bishop of Winchester.
In 1347 the bishop introduced him to the king as a young
man likely to be useful from his skill in architecture.

Edward III., who was then completing the Round Tower
at Windsor, made him his chaplain. But his employment
for some time was mainly secular : he acted as guardian of

several of the king s manors and as cJerk of the works at

Henley and elsewhere. In 1356 he was appointed surveyor
of the works at Windsor, and a little later surveyor and
svarden of several other castles. In 1359 he began the

building of the great quadrangle to the east of the keep at

Windsor, a work which occupied ten years. This building
established his fame as an architect. Two years after its

completion he was employed to build Queenborough Castle

(Kent). Meanwhile he was also gaining experience in

affairs of state. In 1360 he must have been a member of

the king s council, for he appears as a witness to the

ratification of the treaty of Bretigny. In 1364 he became

keeper of the privy seal. In 1365 he was one of the

commissioners to treat for peace with Scotland. And,
although he was not yet in holy orders, he was loaded by
the king with preferments, one of which, the living of

Pulham in Norfolk, involved him (about 1360) in a dispute
with the pope. In fact he had attained to such eminence
that Froissart says, &quot;At this time there reigned in England
a priest called Sir William de Wican, so much in favour

with the king that by him everything was done.&quot;

Early in life William had received the tonsure
;
but it

was not till 1362 that he was ordained deacon and priest.

In 1363 he became archdeacon of Northampton, and pro
vost and prebendary of Wells. Although at this time he

possessed a number of prebends, it appears, from a return

which he made in 1366 on account of a papal bull against

pluralities, that he only held one benefice with cure of

souls. On the translation of Bishop Edingdon in this year
from Winchester to Canterbury William was nominated

by the king to the vacant bishopric ;
but the pope withheld

his confirmation for some time, and it was not till October

1367 that William was consecrated bishop of Winchester.

A month previously he had been made chancellor of Eng
land. During his first chancellorship the war with France

was renewed and went against the English. The blame
for this fell in great measure on the ministry, and in 1371
William resigned the great seal. But in 1373 he was
one of a committee of the Lords appointed to confer with

the Commons on the question of an aid. About this time

he fell out with John of Gaunt, with whom he had pre

viously been on good terms. Since the overthrow of the

clerical ministry in 1371 John of Gaunt had been practi

cally head of the government, but the conduct of his sup

porters caused general discontent. In the &quot; Good Parlia

ment&quot; of 1376 Lord Latimer was impeached, and the

bishop was active in promoting his trial and punishment.
This was a great blow to John of Gaunt. The death of the

Black Prince in June 1376 enabled him to take his revenge.
The bishop was attacked in the council on the ground of

malversation and misconduct of public affairs during his

chancellorship, condemned to pay an enormous fine, and

deprived of the temporalities of his see. The other

bishops took his side and regarded his punishment as an
insult to their order. It was not, however, till after the

accession of Richard II. (1377) that William recovered

his position. He then received a full pardon, and was
reconciled to John of Gaunt.

During the next ten years he became more and more

clearly identified with the constitutional or Lancastrian

party. In 1380 and 1381 he was named on commissions

for the reform of the king s household. In 1382 he took

part in a conference with the Commons. Next year he

successfully opposed a demand from the lords of the Scot

tish marches for a share in the public funds in order to

defray the expense of guarding the border, a duty on the

performance of which rested their title to their lands. In

1386 he became one of the commission appointed to

examine into the Exchequer and to act as a sort of council

of regency. It was before this commission that the five

&quot;lords appellant&quot; impeached Richard II. s favourites,
who next year were condemned by the &quot; Merciless Parlia

ment.&quot; A year later (1389) the king suddenly resumed
the reins of power. In order, apparently, to conciliate the

clergy, Richard at once offered the irreat seal to the

XXIV. 74
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bishop of Winchester, who after some hesitation accepted
the charge. His second chancellorship lasted for two years,

and was marked by efforts on his part to reform the

government and place it on a more constitutional basis.

After he had held office for a year he and his colleagues

in the ministry resigned their appointments, and challenged
a public inquiry into their conduct. This being pro
nounced satisfactory, they resumed their offices. The
chancellor drew up rules for the conduct of business in

the council; and from this time minutes of the proceedings
were regularly kept. In 1391 he resigned the great seal,

and thenceforward retired from public life.

It is, however, as the founder of two great colleges that

William is principally known to fame. Immediately after

his promotion to the bishopric of Winchester he appears
to have begun to carry out his educational schemes.

Between 1369 and 1379 he bought the land enclosed in the

north-eastern corner of the city walls at Oxford on which

New College now stands (see OXFORD, vol. xviii. p. 97).

Meanwhile he was taking steps to establish the sister

foundation at Winchester. In 1378 he obtained a licence

from the pope to found a college there, which was con

firmed by the king four years later. The ground on which

Winchester College stands belonged partly to the bishop
and partly to other proprietors, from whom he bought it.

In 1387 he began to build, and the buildings were

occupied by his scholars in 1393, though they do not appear
to have been finished till 1395. When his two colleges
were established and endowed, he provided them with

statutes, which after several revisions took their final

form in 1400. Nor does he appear to have neglected his

duties as a bishop. He visited and reformed the hospital
of St Cross near Winchester

;
he corrected the abuses

which had crept into the priory of St Swithin
;
and he

rebuilt or transformed the nave of Winchester cathedral.

He kept a strict watch on the clergy under his charge,

endeavouring to ensure their efficiency by frequently

moving them from one living to another, and he promoted
the material prosperity of his diocese by repairs of bridges
and roads. In the relations between England and the

papacy William of Wykeham strongly supported the

nationalist policy of Edward III. The Statutes of Provisors

and Praemunire met with his full approval. So far he
was in accord with Wycliffe, but he showed no sympathy
with the doctrinal opinions of the reformer. Bishop
Courtenay, who headed the attack on Wycliffe, was a life

long friend of the bishop of Winchester, who published in

1382 the interdict condemning Wycliffe s heresies, and in

1392 sat on an episcopal commission to try his follower

Henry Crumpe. William of Wykeham died at Waltham
on 27th September 1404, and was buried in the cathedral

of Winchester.
Authorities. The episcopal register of William of Wykeham (pre

served at Winchester) ; &quot;Walsingham, Historia Anglicana ; Lowth,
Life of William of Wykeham, London, 1758

; Walcott, William
f Wykeham and his Colleges, 1852

; Moberly, Life of William
of Wykeham, Winchester, 1887. (G. W. P.)

WILLIAMS, JOHN (1796-1839), English missionary,
was born at Tottenham near London, on 29th June 1796.
He was trained as an ironmonger, and acquired while young
considerable experience in mechanical work. Having
offered himself to the London Missionary Society, he was
sent, after some training, in 1816 to the South Sea Islands
as a missionary. He was first stationed at Eimeo, in the

Society Islands, where he rapidly acquired a knowledge of

the native language. After staying there for a short time,
he finally settled at Raiatea, which became his permanent
headquarters. His success as a missionary here and
elsewhere was remarkable. The people rapidly became
Christianized and adopted many of the habits of civiliza

tion. Williams was fairly liberal for his age, and the results

of his labours among the Pacific Islands were essentially
beneficial. He travelled unceasingly among the various

island groups, planting stations and settling native mis

sionaries whom he himself had trained. From the Society
Islands he visited the Hervey group, where he discovered,
and stayed for a considerable time on, the island of Raro-

tonga. Most of the inhabitants of the group were con

verted in a remarkably short time, and Williams s influence

over them, as over the people of other groups, was very

great. Besides establishing Christianity and civilization

among them, he also, at their own request, helped them to

draw up a code of laws for civil administration upon the

basis of the new religion. While at Rarotonga he, with

the help of the natives, built himself a ship, within about

four months
;
with this he returned to Raiatea, and made

voyages among other island groups, including Samoa and
the neighbouring islands. Williams returned to England in

1834 (having previously visited New South Wales in 1821) ;

and during his four years stay at home he had the New
Testaimnt, which he had translated into Rarotongan,

printed. Returning in 1838 to the Pacific, he visited the

stations already established by him, as well as several fresh

groups. He went as far west as the New Hebrides, and,
while visiting Erromango, one of the group, for the first

time, was murdered by the natives, 20th November 1839.

Williams was probably on the whole one of the most successful

of Christian missionaries, both as regards the extent and the per
manence of the work he accomplished. His Narrative of Mis

sionary Enterprises in the South Sea Islands was published in 1837,
and formed an important contribution to our knowledge of the

islands with which Williams was acquainted. See Memoir of John

Williams, by Rev. Ebenezer Front, London, 1843.

WILLIAMS, ROGER
(c.

1600-e. 1684), one of the

founders of the colony of Rhode Island, North America,
was born either of Welsh or Cornish parents, but this as

well as the date of his birth has been the subject of dis

pute. In early life he went to London, where his skill as

a reporter commended him to the notice of Sir Edward

Coke, who sent him to Sutton s Hospital (Charterhouse

school). From Charterhouse he went to one of the uni

versities, but whether to Oxford or Cambridge there is no
direct evidence to show. The register of Jesus College,

Oxford, has the following entry under date 30th April
1624: &quot; Rodericus Williams, films Gulielmi Williams, do

Conwelgaio Pleb., an. Nat. 18.&quot; If this entry refers to

the founder of Rhode Island he was of Welsh parentage
and born about 1606. As Coke was a Cambridge student,
the probability is, however, that Williams was sent there

;

and a Roger Williams matriculated at Pembroke College
of that university on 1st July 1625, and took his B.A.

degree in January 1627. This Roger Williams was the

second son of William Williams, and was baptized at

Gwinsea, Cornwall, on 24th July 1600, a date which cor

responds with a statement regarding his age made by
Williams himself. After leaving the university he entered

on the study of law
; but, soon forsaking it for theology,

he was admitted into holy orders and is said to have had a

parochial charge. On account of his Puritan beliefs he

left England for Massachusetts Bay, where he arrived in

the beginning of 1631. He accepted an invitation to

become pastor of a church at Salem, on 12th April 1631,
the same day that the magistrates were assembled at

Boston to express disapproval of the scheme. To escape

persecution he went to Plymouth, beyond the jurisdiction
of Massachusetts Bay, and became assistant pastor there

;

but in the autumn of 1633 he returned to Salem as assist

ant pastor, succeeding in the following year as sole pastor.

Chiefly on account of his pronounced opinions regarding
the restricted sphere of the civil magistrate in religious

matters, he came into conflict with the court of Massa

chusetts, and, being banished from the colony, left with a
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few sympathizers in January 1636 for Narragansett Bay.
At first they received a grant of land from an Indian chief,

which is now included in Seekonk, Massachusetts, and

began to build houses, but in June following he and five

others embarked in a canoe for Rhode Island, and founded

a settlement to which Williams, in remembrance &quot;of God s

providence to him in his distress,&quot; gave the name of Pro

vidence. In 1639 he was publicly immersed and became

pastor of the first Baptist church of Providence. As
Massachusetts now began to claim jurisdiction over Nar

ragansett Bay, Williams proceeded in June 1643 to Eng
land, and through the mediation of his friend Sir Henry
Vane, whose acquaintance he had made at Massachusetts,
obtained an independent charter, 14th March 1644. In

1649 he was chosen deputy president. He again visited

England in 1651 to obtain a more explicit charter, and
remained there till 1654, enjoying the friendship of Milton,

Cromwell, and other prominent Puritans. On his return

to the colony in 1654 he was chosen president or governor,
and remained in office till 1658. He lived to the age of

eighty-four, but the exact date of his death is uncertain.

Williams was the author of a Key into the Language of the Indians

of America (written at sea on his lirst voyage to England ; London,
1643, reprinted in vol. i. of Collections of Rhode Island Historical

Society, 1827) ;
Mr Cotton s Letter Examined and Answered, 1644

;

The Bloody Tcnent of Persecution for the Cause of Conscience, 1644
;

Queries of Highest Consideration, 1644
;
The Bloody Tcnent yet

more Bloody, 1652
;
The Hireling Ministry None of Christ s, 1652

;

Experiments of Spiritual Life and Health, 1652
;
and George Fox

Digged out of his Burrows, 1676. A complete collection of all his

letters that have been recovered forms vol. vi. of the Publications
of the Narragansett Club. See Lives by Knowles (1833), Gammell
(1846), and Elton (1852) ; Spark s Library of American Biography
Savage s Genealogical Dictionary of New England Settlers ;

Bio

graphical Cyclopedia of Representative Men of Rhode Island, 1883
;

Guild s Account of the Writings of Roger Williams, 1862; and
Dexter s As to Roger Williams and his Banishment from Massa
chusetts Bay, 1876&quot;.

WILLIAMSPORT, a city of the United States, the

county seat of Lycoming county, Pennsylvania, is situated

in the valley of the west branch of the Susquehanna river,

amid the hills of the Alleghany plateau, and is entered by
four railway lines, the Northern Central, the Philadelphia
and Erie, the Philadelphia and Reading, and the Corning,

Cowanesque, and Antrim. The city is somewhat irregularly
laid out, and the streets are mainly unpaved. The popu
lation in 1880 was 18,934; in 1870 it was 16,030.

Williamsport owes its importance chiefly to its large
lumber industry. The healthfulness of its climate and
the beauty of the surrounding scenery have made it a

popular summer resort in recent years.

WILLIBRORD, ST, the apostle of the Frisians, was
born about 657. His father, Wilgils, an Angle or, as

Alcuin styles him, a Saxon, of Northumbria, withdrew from

the world and constructed for himself a little oratory
dedicated to St Andrew. The king and nobles of the

district endowed him with estates till he was at last able

to build a church, over which Alcuin afterwards ruled.

Willibrord, almost as soon as he was weaned, was sent to

be brought up at Ripon, where he must doubtless have
come under the influence of Wilfrid. About the age of

twenty the desire of increasing his stock of knowledge
( . 679) drew him to Ireland, which had so long been the

headquarters of learning in western Europe. Here he

stayed for twelve years, enjoying the society of Egbert
and Wictbert, from the former of whom he doubtless

received his first impulse to missionary work among the

North-German tribes. In his thirty-third year (c. 690) he
started with twelve companions for the mouth of the Rhine.
These districts were then occupied by the Frisians under
their king Rabbod or Radbod. After a time he found in

Pippin, the mayor of the palace, a strong supporter, who
sent him to Rome, where he was consecrated bishop by

Pope Sergius on St Cecilia s Day 696. Bede says that

when he returned to Frisia his see was fixed in Utrecht.

He now seems to have spent several years in founding
churches and the work of conversion, till his success

tempted him to pass into those parts of the land which
did not own the Frankish sway. Being kindly received

by Radbod, but failing to convert him, he passed on
to Denmark, whence he carried away thirty boys to be

brought up among the Franks. On his return he was
wrecked on the holy island of Fosite (Heligoland), where
his disregard of the pagan superstition nearly cost him
his life. When Pippin died, Willibrord found a supporter
in his son Charles Martel, who, according to Alcuin s

version of the story, established the bishop in Utrecht

upon Radbod s death (719). At this time he was assisted

for three years in his missionary work by St Boniface (719-

722). Of the later years of his life we have no special

chronological details. He passed throughout his diocese

on horseback, working petty miracles and prophetically

anticipating the future glory of Charles s son Pippin at his

baptism. He was still living when Bede wrote in 731.

A. passage in one of Boniface s letters to Stephen III.

speaks of his preaching to the Frisians for fifty years,

apparently reckoning from the time of his consecration.

This would fix the date of his death in 738
; and, as

Alcuin tells us he was eighty-one years old when he died,

it may be inferred that he was born in 657, a theory on

which all the dates given above are based, though it must
be added that they are substantially confirmed by the inci

dental notices of Bede. The day of his death was 6th

November, and his body was buried in the monastery of

Epternac, which he had himself founded. Even in

Alcuin s time miracles were reported to be still wrought
at his tomb.

The chief authorities for Willibrord s life are Alcuin s Vita Willi-

brordi, both in prose and in verse, and Bede s Hint. Eccl., v. cc.

9-11. See also Eddius s Vita Wilfridii.

WILLIMANTIC, a borough in the town of Windham,
Windham county, Connecticut, United States, is situated

in a broken hilly country, on the Westfield river and on

three railway lines, the New York and New England, the

New York, New Haven, and Hartford, and the Central

Vermont. The population in 1880 was 6608. The indus

tries consist chiefly of cotton manufactures, in which the

town has acquired great prominence, owing to the fine

water power afforded by the Westfield river.

WILLIS, NATHANIEL PARKER (1806-1867), American

author, was descended from George Willis, described as a
&quot; Puritan of considerable distinction,&quot; who arrived in New
England about 1630 and settled in Cambridge, Mass.

Nathaniel Parker was the eldest son and second child of

Nathaniel Willis, a newspaper proprietor in Boston, and
was born in Portland, Maine, 20th January 1806. After

attending Boston grammar school and the academy at

Andover, he entered Yale College in October 1823.

Although he did not specially distinguish himself as a

student, university life had considerable influence in the

development of his character, and furnished him with much
of his literary material. Immediately after leaving Yale

he published in 1827 a volume of Poeticat Sketches, which

attracted some attention, although the critics found in his

verses more to blame than to praise. It was followed by
Fvf/itive Poetry (1829) and Poems (1831). He also con

tributed frequently to magazines and periodicals. In 1829

he started the American Monthly Magazine, which was
continued from April of that year to August 1831, but

failed to achieve success. On its discontinuance he went

to Europe as foreign editor and correspondent of the JK~ew

York Mirror. To this journal he contributed a series of

letters, which, under the title Pencillings by the Way, were
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published at London in 1835 (3 vols.
; Philadelphia, 1836,

2 vols.; and first complete edition, New York, 1841). Their

vivid and rapid sketches of scenes and modes of life in the

Old World at once gained them a wide popularity ;
but he

was censured by some critics for indiscretion in reporting

conversations in private gatherings. Notwithstanding,

however, the small affectations and fopperies which were

his besetting weaknesses as a man as well as an author,

the grace, ease, and artistic finish of his style won general

recognition. His Slingsby Papers, containing descriptions

of American life and adventure, republished in 1836 under

the title Inklings of Adventure, were as successful in England
as were his Pendttings by the Way in America. He also

published while in England Melaine and Other Poems

(London, 1835
;
New York, 1837), which was introduced by

a preface by Barry Cornwall. After his marriage to Mary
Stace, daughter of General Stace of Woolwich, he returned

to America, and settled at a small estate on Oswego Creek,

just above its junction with the Susquehanna. Here he

lived off and on from 1837 to 1842 and wrote Letters from
Under a Bridge (1840), the most charming of all his works.

During a short visit to England in 1839-40 he published
Two Ways of Dying for a Husband. Returning to New
York, he established, along with George P. Morris, a news

paper entitled the Evening Mirror. On the death of his

wife in 1845 he again visited England. Returning to

America in the spring of 1846, he again married, and
established the National Press, afterwards named the Home
Journal. In 1845 he published Dashes at Life, in 1846 a

collected edition of his Prose and Poetical Works, in 1849
Rural Letters, and in 1850 Life Here and There. In the

last-mentioned year he settled at Idlewild, and on account
of failing health spent the remainder of his life chiefly in

retirement. Among his later works were Hurrygraphs,
1851; Outdoors at Idleivild, 1854; Ragbag, 1855; Pearl

Fane, 1856
;
and the Convalescent, 1859. He died 20th

July 1867, and was buried in Mount Auburn, Boston.
His Poems, with memoir, appeared in 1867, an English edition of

his Poems in 1868, and a Selection from his Prose Writings, edited

by Henry A. Beers, New York, 1885. His Life, by Henry A. Beers,

appeared in the series of American Men of Letters the same year.

WILLIS, THOMAS (1621-1675), English physician, was
born at Great Bedwin, Wiltshire, on 27th January 1621.
He studied at Christ Church, Oxford

;
and when that city

was garrisoned for the king he bore arms for the Royalists.
He took the degree of bachelor of medicine in 1646, and
after the surrender of the garrison applied himself to the

practice of his profession. In 1660, shortly after the

Restoration, he became Sedleian professor of natural philo
sophy in place of Dr Joshua Cross, who was ejected, and the
fame year he took the degree of doctor of physic. In 1664
he discovered the medicinal spring at Astrop, near Brackley
in Northamptonshire. He was one of the first members
of the Royal Society, and was elected an honorary fellow
of the Royal College of Physicians in 1664. In 1666, after

the fire of London, he removed to Westminster, on the in

vitation of Dr Sheldon, archbishop of Canterbury. There
he rapidly acquired an extensive practice, his reputation
and skill marking him out as one of the first physicians of

his time. He died at St Martin s on llth November
1675 and was buried in Westminster Abbey.

Willis was admired for his piety and charity, for his deep insight
into natural and experimental philosophy, anatomy, and chemistry,
and for the elegance and purity of his Latin style. He wrote in

English A Plain and Easy Method for Preserving those that are
Wellfrom the Infection of the Plague, and for Curing such as are
Infected. His Latin works were printed in two vols. 4to at Geneva
in 1676, and at Amsterdam in 1682. His grandson, Browne Willis,
was the author of several antiquarian works.

See Munk, Roll of the Royal CoUege of Physicians, London (2d ed., vol. i.,
London, 1S7S).

WILLMORE, JAMES TIBBITTS (1800-1863), English
line engraver, was born at Bristnall s End, Handsworth,

near Birmingham, on 15th September 1800. At the age
of fourteen he was apprenticed to William Radcliffe, a

Birmingham engraver, and in 1823 he went to London
and was employed for three years by Charles Heath. He
was afterwards engaged upon the plates of Brockedon s

Passes of the Alps and Turner s England and Wales. He
engraved after Chalon, Leitch, Stanfield, Landseer, East-

lake, Creswick, and Ansdell, and especially after Turner,
from whose Alnwick Castle by Moonlight, the Old Teme-

raire, Mercury and Argus, Ancient Rome, and the sub

jects of the Rivers of France he executed many admirable

plates. He was elected an associate engraver of the Royal
Academy in 1843. He died on 12th March 1863.

WILLOW (Salix), a very well marked genus of plants

constituting, with the Poplar (Populw), the order Salica-

cex. Willows are trees or shrubs, varying in stature from

a few inches to a hundred feet, and occurring most abund

antly in cold or temperate climates in both hemispheres,
and generally in moist situations. They are not unrepre
sented in the tropics, but have hitherto not been discovered

in Australia or the South Sea Islands. Their leaves are

deciduous, alternate, simple, generally much more long
than broad, whence the term willow-leaved has become

proverbial. At their base they are provided with stipules,

which are also modified to form the scales investing the

winter buds. The flowers are borne in catkins or amenta,
which are on one tree male only, on another female. Each

Willow. (1) Leaf shoot
; (2) male catkin

; (3) male flower
; (4) female

catkin
; (5) female flower

; (6) capsule, opened ; (7) seed.

male flower consists of a small scale or bract, in whose axil

are usually two, sometimes three, rarely five stamens, and
still more rarely a larger number. In addition there is a

small glandular disk, which assumes different shapes in

different species. The female flowers are equally simple,

consisting of a bract, from whose axil arises usually a very
short stalk, surmounted by two carpels adherent one to the

other for their whole length, except that the upper ends of

the styles are separated into two stigmas. When ripe the

two carpels separate in the form of two valves and liberate

a large number of seeds, each provided at the base with a

tuft of silky hairs, and containing a straight embryo with

out any investing perisperm or albumen. Fertilization is

effected by insects, especially by bees, which are directed

in their search by the colour and fragrance of the flowers.
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Some pollen must also be transported by the wind to the

female flowers. The tuft of hairs at the base of the seed

doubtless facilitates rapid dispersion of the seed, early

germination of which is rendered desirable owing to its

tenuity and the absence of any perisperm. Although the

limitations of the genus are well marked, and its recogni

tion in consequence easy, it is otherwise with regard to

the species. The greatest difference of opinion exists

among botanists as to their number and the bounds to be

assigned to each. The cross-fertilization that takes place

between the species of course intensifies the difficulty.

Andersson, a Swede, spent nearly a quarter of a century in

their investigation, and ultimately published a monograph
which is the standard authority on the subject. He admits

about a hundred species. Some botanists have enumerated

eighty species from Great Britain alone, while others count

only a dozen or fifteen. To illustrate the great perplexity

surrounding the subject, we may mention that to one

species, S. niyricans, one hundred and twenty synonyms
have been attached. Some of these are doubtless such as

no botanist, with adequate material for forming an opinion,
would accept ; but, after making the necessary deductions

for actual mistakes and misstatements, there still remains

a large number upon which legitimate differences of opinion

prevail. Andersson says that he has rarely seen two speci

mens of this species which were alike in the collective

characters offered by the stature, foliage, and catkins. No
better example could be found of the almost limitless varia

tion in so-called species, so that the attempt to define the

indefinable can at best result only in an arbitrary grouping.

Few genera have greater claims to notice from an economic point
of view. As timber trees many of the species are valuable from

their rapidity of growth and for the production of light durable

wood, serviceable for many purposes. Among the best trees of this

kind are S. fragilis, especially the variety known as S. fragilis,

var. Russelliana, and 3. alba, the white or Huntingdon willow.

These trees are usually found growing by rivers banks or in other

moist situations, and are generally pollarded for the purpose of

securing a crop of straight poles. This plan is, however, objection

able, as inducing decay in the centre of the trunk. Where poles
arc required, it is better to treat the trees as coppice and to cut the

trunk level with the soil. S. Capriea, a hedgerow tree, generally

grows in drier situations. It is a useful timber tree, and its wood,
like that of S. alba, is prized in the manufacture of charcoal. Its

catkins are collected in England in celebration of Palm Sunday, the

gaily-coloured flowers being available in early spring when other

decorations of the kind are scarce. Certain sorts of willow are

largely used for basket-making and wicker-work. The specit S

employed for this purpose are mostly of shrubby habit, and are

known under the collective name of osiers. The best for planting,

according to Mr Scaling, is the bitter osier, S. purpiirca ; planted
on rich, well-drained soil, subject to occasional immersion, this

willow may be grown profitably for basket-work. It is also well

adapted for forming wind-breaks or screens, or for holding the

banks of streams and preventing the removal of the soil by the

current. S. viminalis is one of the best of the green osiers, suitable

for hoops and valuable for retaining the soil on sloping embank
ments. S. ritellina yields the yellow osiers. Osiers are largely

imported into England from Belgium and France, but might with

advantage be much more abundantly grown in the United King
dom than they are. They are easily propagated by truncheons or

cuttings, inserted in a slanting direction into the soil for a depth
of 8 to 10 inches. Mr Scaling recommends that they be planted
18 inches apart, thus employing about 20,000 cuttings per acre,
the whole cost of planting being estimated ait 25 the acre. A crop
is obtained the third year after planting, and one may be expected
annually for the succeeding ten years. The average yield is cited

at 6 to 7i tons, ranging in price from 2, 10s. to 3, 10s. a ton

(unpceled). Land unsuitable for root or grain crops can be utilized

for the growth of osiers ; but, as in the case of all other plants,
good cultivation, including the selection of sorts appropriate to the

locality, drainage, manure, &c., ensures the best return. S. acumi-
nata and other species do well by the seaside, and are serviceable
as wind-screens, nurse-trees, and hedges. S. daphnoidcs, .9. repfit

ft,

and other dwarf kinds are useful for binding heathy or sandy soil.

In addition to their use for timber or basket-making, willows COTI-

tain a large quantity of tannin in their bark. A bitter principle
named SALICIN (q.v.) is also extracted from the bark. As orna
mental trees some willows also take a high rank. The white willow

is a great favourite, while the drooping habit of the weeping willow

renders it very attractive. Though named S. babylonica, it is really
a native of China, the willow of the Euphrates (Ps. cxxxvii. ) being
in all probability Populus euphratica. S. babylonica is sometimes

spoken of as Pope s willow, having been cultivated by that poet, of

as Napoleon s willow, because his tomb at St Helena is overshadowed

by a tree of this species, from which many offsets exist or are reputed
to exist in modern gardens. S. rcgalis has very white, silvery
leaves. S. rosmarinifolia is remarkable for its very narrow leaves,

purplish above, silvery beneath.

WILLUGHBY, FKANCIS (1(535-1672), English orni

thologist and ichthyologist, who is memorable as the pupil,

friend, and patron as well as the active and original co-

worker of John RAY (q.v.), and hence to be reckoned as

one of the most important precursors of Linnaeus. He
was the son of Sir Francis Willughby, and was born in

1635. His connexion with Ray dated from his studies at

Cambridge (1653-59); and, after concluding his academic

life by a brief sojourn at Oxford, and acquiring consider

able experience of travel in England, he made an exten

sive Continental tour in his company. The specimens,

figures, and notes thus accumulated were in great part
elaborated on his return into his Ornithologia, which, how

ever, he did not live to publish, having injured a naturally
delicate constitution by alternate exposure and over-study.
This work was published in 1676, and translated by Ray
as the Ornithology of Fr. Willughby (London, 1678, fol.) ;

the same friend published his Historia Piscium (1686, fol.).

Willughby died on 3d July 1672.

In Ray s preface to the former work he gives Willughby much
of the credit usually assigned to himself, both as critic and system-
atist. Thus, while founding on Gesner and Aldrovandus, he
omitted their irrelevancies, being careful to exclude &quot;hieroglyphics,

emblems, morals, fables, presages, or ought else pertaining to divinity,

ethics, grammar, or any sort of humane learning, and present him

[the reader] with what properly belongs only to natural
history.&quot;

Again, he not only devised artificial keys to his species and genera,

but,
&quot; that he might clear up all these obscurities [of former writers]

and render the knowledge and distinction of species facile to all that

should come after, he bent his endeavours mainly to find out certain

characteristic notes of each kind,&quot; while finally, in apologizing for

his engravings, he yet not unjustly claims that &quot;they
are best and

truest of any hitherto graven in brass.&quot; See further ORNITHOLOGY,
vol. xviii. p. 4.

WILMINGTON, the largest city of the State of Dela

ware, LTnited States, and the county seat of New Castle

county, is situated between Brandywine and Christiana

creeks and on the Delaware river. The site is low, but

with sufficient slope to afford suitable drainage. The

surrounding country is fertile and well cultivated. Wil

mington is a railway centre of considerable importance,

being entered by the Philadelphia, Wilmington, and Balti

more, the Baltimore and Ohio, and the Wilmington and
Nojrthern Railways. The Brandywine and Christiana

creeks are navigable for large vessels. The city is laid

out quite regularly. The population, which in 1870 was

30,841, in 1880 was 42,478. The manufactures in 1880

gave occupation to 7852 persons, the principal branches

being the manufacture of paper, iron and steel, shipbuild

ing, and the making of waggons and carriages, steam-

engines, bricks, morocco leather, glass, cotton, gunpowder
and other explosives, matches, and flour.

Wilmington was settled by Swedes in 1638. The settlement

was conquered by the Dutch, who in turn handed it over to the

English. It was chartered as a city in 1832, and since the middle
of the century has grown rapidly.

WILMINGTON, the county seat of New Hanover

county, North Carolina, United States, the principal sea

port and the largest city of the State, is situated on the

east bank of Cape Fear river, 30 miles from the ocean. It

has railroad communication to the north, south, and west,

and this, together with its maritime position, makes it an

important shipping point. The principal objects of trade

are lumber (southern pine), naval stores, and cotton. The
manufactures include fertilizers, creosote, and carpets
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(made from pine leaves). The value of its exports, princi

pally cotton, turpentine, and rosin, is about $7,000,000

annually. The city, which is in the main regularly laid

out, had in 1870 a population of 13,44-6, and in 1880

of 17,350, of whom 60 per cent, were Negroes.
The site of Wilmington was originally occupied by a town named

Newton, laid out in 1730. The name was changed to Wilmington
nine years later. The place was incorporated as a city in 1866.

During the Civil War it was the principal port of entry for the

Confederate blockade-runners.

AVILMOT, JOHN. See ROCHESTER, EARL OF.

WILNO. See VILNA.

WILSON, ALEXANDER (1766-1813), &quot;the American

ornithologist,&quot; was born in Paisley, Scotland, on 6th July
1766. His father, a hanclloom weaver, soon removed to

the country, and there combined weaving with agriculture,

distilling, and smuggling, conditions which no doubt

helped to develop in the boy that love of rural pursuits
and adventure which was to determine his career. At
first he was placed with a tutor and destined for the church

;

but his father s circumstances soon compelled him to

apprentice the boy to his own trade. The lad s real life,

however, was spent in reverie and versification, and in long
woodland rambles, in the course of which he combined his

poetic musings Avith the keen observation of a naturalist,

supplemented by the woodcraft of an accomplished poacher.
As these tastes developed, he decided to exchange the loom
for the pedlar s pack, and then spent a year or two in

travelling through Scotland, recording in his journal every
matter of natural history or antiquarian interest, like

another Sibbald or White of Selborne. Having incurred

a short imprisonment for lampooning the master-weavers
in a trade dispute, he emigrated to America in 1794.
After a few years of weaving, peddling, and desultory

observation, he became a village schoolmaster, and in

1800 obtained an appointment near Philadelphia, where
he formed the acquaintance of Bartram the naturalist,
from whom he received much instruction and encourage
ment. Under his influence Wilson commenced to draw
birds, having conceived the idea of illustrating the orni

thology of the United States; and thenceforward he steadily
accumulated materials and made many expeditions. In
1806 he obtained the assistant-editorship of jRees s Encyclo
pedia, and thus acquired more means and leisure for his

great work, the first volume of which appeared in the
autumn of 1808, after which he spent the winter in a

journey &quot;in search of birds and subscribers.&quot; By the

spring of 1813 seven volumes had appeared; but the
arduous expedition of that summer, in search of the marine
waterfowl to which the remaining volume was to be de

voted, gave a shock to his already impaired health, and
soon after he succumbed to dysentery after a short illness,

dying at Philadelphia on 23d August 1813.
Of his poems, not excepting the Foresters (Philadelphia, 1805),

nothing need now be said, save that they no doubt served to develop
his descriptive powers. His American Ornithology, however, re
mains a fundamental classic. In the words of Jardine, &quot;He was
the first who studied the birds of North America in their natural
abodes and from real observation

;
and his work will remain an

ever to be admired testimony of enthusiasm and perseverance, one
certainly unrivalled in description ; and, if some plates and illustra
tions may vie with it in finer workmanship or pictorial splendour,
few indeed can rival it in fidelity and truth of delineation.&quot; The
eighth and ninth volumes were edited after his decease by his friend
Ord, and the work was continued by Lucien Bonaparte (4 vols.,
Philadelphia, 1828-33). The American Ornithology was also repub-
ished by Sir William Jardine (3 vols., London, 1832), and an edi
tion of his entire works has been edited by Rev. A. B. Grosart
(Paisley, 1876). A statue was also erected to liim at Paisley in 1876.

WILSON, FLORENCE. See VOLUSENUS.
WILSON, HENRY (1812-1875), vice-president of the

United States from 1873 to 1875, was born at Farmington,
N.H., on 16th February 1812. His proper name was
Jeremiah J. Colbath. His parents were day-labourers and

very poor. At ten years of age he went to work as a farm-

labourer. The boy was greedy for reading, and before the

end of his apprenticeship had read more than a thousand
volumes. At the age of twenty-one, for some unstated

reason, he had his name changed by Act of the Legislature
to that of Henry Wilson. Walking to Natick, Mass., he
learned the trade of shoemaker, and by it supported himself

through the Concord academy. After successfully estab

lishing himself as a shoe manufacturer, he became a noted

public speaker in support of Harrison during the presi
dential election of 1840. -For the next ten years he was

regularly returned to the State legislature. In 1848 he
left the Whig party and became a &quot;Free Soiler/ The
Free Soil party nominated him for governor of the State
in 1853, but he was defeated. In 1855 he was sent to the
United States Senate by the Free Soil and Democratic

parties, and remained there by re-elections until 1873.
When the Civil War broke out he found a severe test

awaiting him. He had been deeply interested from 1840
until 1850 in the militia of his State, and had risen

through its grades of service to that of brigadier-general.
He was now made chairman of the military committee, and
in this position performed most laborious and important
work for the four years of the war. The position offered

boundless and safe opportunities for becoming wealthy.
But so far was WT

ilson from using them that he died poor,

owing to his necessary neglect of his private affairs.

Sumner says that in 1873 Wilson was obliged to borrow
a hundred dollars from him to meet the expenses of his

inauguration as vice-president. The Republicans nomi
nated Wilson for the vice-presidency in 1872, and he was
elected

;
but he died, before completing his term of service,

at Washington on 22d November 1875. He left two
small but useful works, Anti-Slavery Measures in Congress
(Boston, 1864) and Military Measures in Congress (Hart
ford, 1868), and a larger work in three volumes, The Rise
and Fall of the Slave Power in America (Boston, 1871-76).
His Life has been written by E. Nason and by J. B. Mann.

WILSON, HORACE HAYMAN (1786-1860), one of the

most distinguished Orientalists of England, was born in

London on 26th September 1786. He was educated for

the medical profession, and on completing his studies went
out to India in 1808 as an assistant-surgeon on the Bengal
establishment of the East India Company. Instead of

entering the regular medical service, however, his know
ledge of chemistry and the practical analysis of metals
caused him to be attached to the mint at Calcutta, where
he was for a time associated with John Leyden, the Scottish

poet and Orientalist. It was not long before he himself
became deeply interested in the ancient language and litera

ture of India, and attracted the attention of Henry T.

Colebrooke, the famous Sanskrit scholar, on whose recom
mendation he was in 1811 appointed secretary to the Asiatic

Society of Bengal. In 1813 he published the Sanskrit text

with a graceful, if somewhat free, translation in English
rhymed verse of Kalidasa s charming lyrical poem, the

MeghadUta, or Cloud-Messenger (2d ed.&quot;l843, 3d ed. 1867).
He then undertook the arduous task of preparing the first

Sanskrit -English Dictionary from materials compiled by
native scholars for the college of Fort William, supple
mented by his own researches. The work appeared in

1819, prefaced with an excellent general survey of Sanskrit

lexicology. A second, much enlarged, edition, but without
the introduction, was published in 1832, and has recently
been reprinted at Calcutta. The appearance of the Dic

tionary at once placed Wilson in the first rank of Sanskrit
scholars

; and, while patiently pursuing his study of the

writings and institutions of ancient India, he became one
of the most valuable contributors to the Asiatic Researches
and the Calcutta Quarterly. Among his more important
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contributions to these journals may be mentioned essays
on the &quot;Medical and Surgical Sciences of the Hindus&quot;

(1823); the &quot;Hindu History of Kashmir&quot; (1824); &quot;Hindu

Fiction&quot; (1825); and his masterly &quot;Account of the Re

ligious Sects of the Hindus, their History, Doctrines, and
Practices&quot; (1828-32). In 1827 he published Select Speci
mens of the Theatre of the Hindus, in 3 vols., in which,
besides a very full and highly appreciative survey of Indian

dramaturgy, which still remains the standard authority on

the subject, he offered elegant translations of six complete

plays and short accounts of twenty-three others. This

work was reprinted in London in 1835, in 2 vols., and

again in Wilson s Collected Works (vols. xi. and xii.). Of
considerable importance, alike to Sanskrit and vernacular

students, and to Eastern antiquarians generally, was his

next publication, the Mackenzie Collection (2 vols., 1828;
2d ed. in one vol., 1882), being a descriptive catalogue of

the extensive collection of Oriental, especially South Indian,
MSS. and antiquities made by Col. Colin Mackenzie, and

purchased from his widow by the Indian Government, now

deposited partly in the India Office, London, and partly at

Madras. Neither his extensive literary researches, how
ever, nor the official duties of an assay master and mint

.secretary, at any time prevented Wilson from taking a pro
minent part in all social amusements of the Anglo-Indian

community of Calcutta, especially in musical and theatrical

entertainments. His interest in political and economic
affairs in India is shown by his Historical Sketch of the

First Burmese War, with Documents, Political and Geo

graphical (1827, reprinted in London), and his Review of
the External Commerce of Bengal from 1813 to 1828

(1830), as well as by his History of British India from
1805 to 1835, in continuation of Mill s History, 3 vols.

(1844-48), and largely based on his personal impressions
and recollections. He also acted for many years as secre

tary to the committee of public instruction. As such, he
not only organized and superintended the studies of the

Hindu College from the time of its establishment, but took
a leading part in the promotion of public education among
the natives, and the introduction of the English language
and European science, although, as one of the staunchest

opponents, on grounds of expediency and feasibleness, of

the proposal that English should be made the sole medium
of instruction in native schools, he became for a time the

object of bitter attacks. Long, however, before this con

troversy came to an end he had been called away to a

different sphere of scholarly activity. In 1832 the uni

versity of Oxford, in recognition of his services to Oriental

scholarship, selected L&amp;gt;r Wilson to be the first occupant of

the newly founded Boden chair of Sanskrit. Shortly after

his return to England he was also appointed librarian to

the East India Company. He now found himself in a

position singularly favourable to learned research and

literary pursuits ;
and the long record of his subsequent

work shows that he made the best of his opportunities.
He immediately joined the Royal Asiatic Society, and,

succeeding Colebrooke as director (in 1837), he was the

very soul of the society up to the time of his death, scarcely
a number of its journal appearing without some interest

ing contribution from his pen. His death took place at

London on 8th May 18GO.

Of these contributions we need only mention here his &quot;

Historical
Sketch of the Kingdom of Pandya

&quot;

(1836), based on documents con
tained in the Mackenzie collection

;
the continuation of his &quot;Ana

lysis of the Purfmas
&quot;

(1836), begun in the Bengal Society s Journal
(1832) ;

&quot;Civil and Religious Institutions of the Sikhs&quot; and &quot;Re

ligious Festivals of the Hindus&quot; (1848); &quot;Analysis and Revised
Translation of the Rock Inscriptions of Kapur di Giri&quot; (1850) ;

and
his popular lecture &quot;On the Present State of the Cultivation of
( (ricntal Literature

&quot;

(1852). Hardly less numerous, and certainly
not less valuable, are his separate publications during this period,
by which important light was thrown on many departments of

Eastern inquiry. The. most noteworthy of these works are the
text of, and commentary on, the Sankhyakarika (1837), being a very
popular summary of the Sankhya philosophy, with a translation

(of the text by Colebrooke, and the commentary by Wilson) ;
trans

lation of the Vishnu Purana (1840, 2d annotated ed. by F. E.
Hall

; Works, vols. vi.-x.) ;
Ariana Antiqua, Antiquities and Coins

of Afghanistan (1841) ; edition of Dasakumdracharita (1846) ;
Gloss

ary ofIndian Revenue, Judicial, &c., Terms (1855) ; Translation of the
First Four Asltiakas (rather more than one-half) of the Sacred Hymns
of the Rigveda, 3 vols., 1850-57 ; Grammar of the Sanskrit Lan
guage, in several editions

;
and two lectures on the Religious Practices

and Opinions of the Hindus, delivered at Oxford in 1840. In the
Collected Works (12 vols.) the more valuable of his papers and lec

tures form three volumes of essays on Sanskrit Literature and two
volumes of essays on The Religion of the Jlindus, edited by Dr
R. Rost. While in point of accurate scholarship Wilson was per
haps scarcely the equal of Colebrooke, any deficiency in this respect
is far more than counterbalanced by the many-sidedness of his

genius, by literary powers of a very high order, by his admirable
artistic taste, and by broad human sympathies, which enabled him
fully to appreciate and enjoy the merits and beauties of the ancient
Indian literature. A considerable number of Sanskrit MSS. (540
vols.) collected by Wilson in India are now in the Bodleian.

WILSON&quot;, JOHN (1785-1854), better known as CHRISTO
PHER NORTH (the pen-name which he used in his contri

butions to Blaclavood s Magazine), was born at Paisley on
18th May 1785. His father, who bore the same name with

himself, was a wealthy gauze manufacturer of no particular

family or education. His mother, Margaret Sym, was of

gentler blood, possessing also beauty and talents. John
was the fourth child, but the eldest son, and he had nine
brothers and sisters. 1 He appears, like many Scotchmen
of genius, to have been rather irregularly educated in his

earlier days, the best of his physical and sporting, if not
of his scholastic, training being received at the manse of

the village of Mearns, of which constant notices appear in

the Essays. He was only twelve when he was first entered

at the university of Glasgow, and he continued to attend

various classes in that university for six years, being for the

most part domiciled with and under the tutorship of Prof.

Jardine. His father s death had immediately preceded his

first entry at Glasgow. In these six years Wilson &quot;made

himself
&quot;

in all ways, acquiring not inconsiderable scholar

ship, perfecting himself in all sports and exercises, and

falling in love with a certain &quot;

Margaret,&quot; who was the

object of his affections for several years. The most curious

literary memorial of these early years is a letter to Words
worth, written in 1802 without any personal acquaintance
or introduction, and betraying not a little priggishness, as

we should now count it, but in that respect only showing
the difference of contemporary manners, and interesting as

being the first evidence of what was nearly a lifelong
connexion of admiring though sometimes recalcitrant

criticism.

In June 1803 Wilson was entered as a gentleman
commoner at Magdalen College, Oxford. Men have
seldom felt more than Wilson the charm which Oxford
exercises on all but a very few, and generally (with some

noteworthy exceptions, such as Gibbon and Jeffrey) very

worthless, sons
;
and in much of his later work, notably in

the essay called &quot; Old North and Young North,&quot; he has

expressed his feeling. But it does not appear that his

Magdalen days were altogether happy, though he perfected
himself in &quot;

bruising,&quot; pedestrianism, and other sports, and
read so as to obtain a brilliant first class. His love affairs

with
&quot;Margaret&quot;

did not go happily, and he seems to have
made no intimate friends at his own college and few in

the university. He took his degree in 1807 and found
himself at twenty-two his own master

;
and he had a good

1 The youngest brother was James Wilson &quot; of Woodville
&quot;

(1795-
1856), who became a zoologist of some repute. He contributed to

JHaekwood s Magazine and to the North British and Quarterly Iteriews,
and wrote most of the articles on natural history (

&quot;

Entomology,&quot;
&quot;

Helniintholo&amp;lt;ry,&quot; &quot;Mammalia,&quot; &quot;Ornithology,&quot;
&quot;

Reptiles,
&quot;

&c. ) in

the seventh edition of the Encyclopaedia Britannica.
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income, no father or guardian to control him, no property

requiring management, and apparently was not under the

influence of the etiquette which in similar circumstances

generally makes it necessary for a young man to adopt some

profession, if only in name. His profession was an estate

on Windermere called Elleray, and ever since imperishably

connected with his name. Here he built, boated^ wrestled,

shot, fished, walked (he was always an astonishing pedes

trian), and otherwise diverted himself for four years, besides

composing or collecting from previous compositions a con

siderable volume of poems. But Wilson was too genuine a

man to be happy without a wife, and in 1810 the place of

&quot;

Margaret&quot; was taken by Jane Penny, a Liverpool girl of

some family and fortune, whom he married on llth May
1811. The Isle of Palms, his first published volume,

consisting of poems, was issued not long after this. Four

years of married life at Elleray succeeded, which, except

as being happier and therefore less historied, do not seem

to have differed much from the earlier four. Then came

the event which definitely made a working man of letters

of Wilson, and without which he would probably have

produced a few volumes of verse and nothing more. His

whole fortune, or at least the major part of it, was lost by
the dishonest speculation of an uncle in whose hands, with

no doubt rather culpable carelessness, Wilson had left it.

At the same time this hard fate was by no means unquali
fied in its hardness. His mother had a house in Edin

burgh, in which she was able and willing to receive her

son and his family ;
nor had he even to give up Elleray,

though henceforward he was not able constantly to reside

in it. He read law and was called to the Scotch bar, taking-

plentiful sporting and pedestrian excursions, on some of

which his wife accompanied him, publishing in 1816 a

second volume of poems (The City of the Plague), and

generally leading a very pleasant life, if not such an entirely

independent one as formerly. The year 1817 was the

turning point in Wilson s life. The famous Cevallos

article, which resulted in the secession of Scott and other

Tories from the Edinburgh Review and the establishment

of the Quarterly, was years earlier
;
but there had still

been no formal declaration that the &quot; Blue and Yellow &quot;

was for Whigs only. Wilson was a Tory and the son of

Tories
(&quot;

If you turn Whig, John,&quot; said his mother to him,
&quot;

this house will not hold you and me
&quot;),

but he was glad to

accept Jeffrey s invitation to contribute. Almost at the

same time, however, a far more suitable chance appeared.
Wilson was not patient of being edited, and his reckless

humour as well as his political bias would in the long run
have pretty certainly disqualified him for the Edinburgh.
The growth of Blachvood s Magazine, and its sudden trans

formation from a colourless or Whiggish monthly rival to

Constable s Review into an organ at once of the most red-hot

Toryism in politics and of the wildest irreverence towards
received notions in literature and other matters, took place
in the same year. The petard of the &quot; Chaldee Manuscript,&quot;

nominally clue to Hogg, but with most of the gunpowder
put in by Wilson and Lockhart, determined the character
of the new periodical, and Wilson s career was fixed. He
was never exactly editor, for the powers of

&quot;

Christopher
North &quot;

in that respect were a fantastic imagination ;
and

we have definite and authoritative assertions, not only that
he never received any stipend for editing, but that the pub
lishers always retained a certain supervision even over
Wilson s own contributions. The famous series of the
Nodes Ambrosianse, is said to have been of Maginn s inven

tion, and for nearly ten years was so very partially representa
tive of Wilson s own work and thought that none of its

numbers during that time have been included by his son-in-

law in the authorized, but by no means complete, edition.

Lockhart, a somewhat less genial but far more concentrated

and deliberate writer, was, until his departure for London
to take charge of the Quarterly, at least as potent in the

management as Wilson
; and, although the facts are not

known with absolute certainty, there is no doubt that it

was a daring
&quot; alarum and excursion

&quot;

of Lockhart s, under
the alias (one of many) of Baron von Lauerwinkel, which
caused Jeffrey, nominally because of an attack on Prof.

Playfair, but obviously for other reasons, to inform AVilson,
almost in so many words, that his further contributions

were not desired for the Edinburgh. Wilson had also some
share though, if internal evidence may be trusted, not
much in Lockhart s Peter s Letters, which, harmless as

they seem nowadays, infuriated the Whig society of the

Scottish .capital.

The first result of this new business on Wilson s general
mode of life was that he left his mother s house and estab

lished himself (1819) in Ann Street, Edinburgh, on his

own account with his wife and family of five children.

The second was much more unlocked for : it was his

candidature for and election to the chair of moral philo

sophy in the university of Edinburgh (1820). To speak
honestly, his qualifications for the post were almost nil,

even if the fact that the best qualified man in Great

Britain, Sir William Hamilton, was also a candidate, be
left out of the question. But, luckily for Wilson and for

letters, the matter was made a political one
;
the Tories

still had a majority in the town council
;
he was power

fully backed up by friends, Scott at their head
;
and his

adversaries played into his hands by attacking, not his

competence (which, as has been said, was very vulnerable),
but his moral character, which was not open to any fair

reproach. Yet he made a very excellent professor, never

perhaps attaining to any great scientific knowledge in his

subject or power of expounding it, but acting on generation
after generation of students with a stimulating force that

is far more valuable than the most exhaustive knowledge
of a particular topic. His duties left him plenty of time

for magazine work, and for many years his contributions

to Blackivood were extraordinarily voluminous. Most of

the best and best-knoAvn of them appeared between 1825
and 1835, that is, between the departure of Lockhart for

London in the former year and the death of Blackwood
the publisher and of Mrs Wilson in the latter.

The domestic events of Wilson s life in the last thirty

years of it may be very briefly told. He oscillated between

Edinburgh and Elleray, with plentiful excursions and
summer residences elsewhere, a sea trip on board the

Experimental Squadron in the Channel during the summer
of 1832, and a few other unimportant diversions. The
death of his wife was an exceedingly severe blow to him,

especially as it coincided very nearly with that of his

friend Blackwood. For many years after it (though he

never lip to the date of his death gave up writing) his

literary work was intermittent, and, with some exceptions,
not up to the level of the earlier. Late in 1850 his health

showed definite signs of breaking up ;
and in the next year

a civil list pension of 300 a year was conferred on him.

He died at Edinburgh on 3d April 1854.
But a very small part of Wilson s extensive work was published

in a collected and generally accessible form during his lifetime, the

chief and almost sole exceptions being the two volumes of poems
above referred to, the Lights and Shadoivs of Scottish Life (proso
tales and sketches), and the Recreations of Christopher North, a

selection, mostly limited to sporting and descriptive pieces, of his

magazine articles. These volumes, with a selected edition of the

Nodes Ambrosianse in four volumes, and of further essays, critical

and imaginative, also in four volumes, were collected a-nd re-issued

uniformly after his death by his son-in-law, Prof. Ferrier. The
collection is very far from exhaustive ; and, though it undoubtedly
contains most of his best work and comparatively little that is

not good, it has been complained, with some justice, that the

characteristic, if rather immature, productions of his first eight

years on Blackwood are almost entirely omitted, that the Nodes are
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given but in part, if in their best part, and that at least three long,

important, and interesting series of papers, less desultory than is his

wont, on &quot;Spenser,&quot;
on &quot;

British Critics,&quot; and the set called
&quot; Dies

Boreales,&quot; have been left out altogether. Wilson s characteristics

are, however, uniform enough, and the standard edition exhibits

them sufficiently, if not exhaustively. His poems may be dismissed

at once as little more than interesting. They would probably not

have been written at all if he had not been a young man in the

time of the full flood of influence of Coleridge, Wordsworth, Byron,
and Scott. His prose tales have in some estimates stood higher,
but will hardly survive the tests of universal criticism. It is as an

essayist and critic of the most abounding geniality, if not genius,
of great acuteness, of extraordinary eloquence, and of a fervid and
manifold sympathy, in which he has hardly an equal, that &quot; Christo

pher North&quot; lives and will live. The Nodes Ambrosianss, a series

of convivial table-talk, giving occasion to wonderfully various

digressions of criticism, description, and miscellaneous writing, have
been of late years ranked far below their real value. From their

origin it necessarily followed that there was much that is ephemeral,
a certain amount that is purely local, and something that is purely
trivial in them. But their dramatic force, their incessant flashes

of happy thought and happy expression, their almost incomparable
fulness of life, and their magnificent humour give them all but the

highest place among genial and recreative literature. It is often

thought, and sometimes said, that no one but a Scotchman can relish

them an utter mistake, against which it is desirable most ener

getically to testify in the name of lovers of them who have not a

drop of Scottish blood in their veins. The same qualities, together
with a greater share of purely literary and critical power (to the

display of which the form of the Nodes was inimical), and of a
sometimes abused but very admirable faculty of word-painting,
appear in the miscellaneous essays. Wilson s defects lay in the
directions of measure and of taste properly so called, that is to say,
of the modification of capricious likes and dislikes by reason and

principle. He is constantly exaggerated, boisterous, wanting in

refinement. But these are the almost necessary defects of his

qualities of enthusiasm, eloquence, and generous feeling. The well-

known adaptation of phrase in which he not recanted but made
up for numerous earlier attacks on Leigh Hunt,

&quot; the Animosities
are mortal, but the Humanities live for ever,&quot; shows him as a
writer at his very best, but not without a little characteristic touch
of grandiosity and emphasis. As a literary critic, as a sportsman,
as a lover of nature, and as a convivial humorist, he is not to be
shown at equal advantage in miniature

;
but almost any volume of

his miscellaneous works will exhibit him at full length in either

capacity or in all.

The chief, if not the sole, authentic source of information for Wilson s life is

the memoir by his daughter, Mrs Gordon (Edinburgh, 1802). (G. SA.)

WILSON, RICHARD (1714-1782), English landscape

painter, was born at Penegoes, Montgomeryshire, where
his father was a clergyman, on 1st August 1714. His

early taste for art was observed by a relative of his mother,
Sir George Wynne, who in 1729 sent him to London to

study under Thomas Wright, a little-known portrait painter
of the time, by whom he was instructed for six years.
He then started on his own account, and was soon in a

good practice. Among his commissions was a full-length
of the prince of Wales and the duke of York, painted
for their tutor, the bishop of Norwich. Examples of his

portraits may be studied in Greenwich Hospital, in the

Garrick Club, and in various private collections. In 1749
Wilson visited Italy, where he spent six years. He had

previously executed some landscapes, but it was now that

the advice of Zuccarelli and Joseph Vernet decided him to

adopt this department of art exclusively. He studied

Claude and Poussin, but retained his own individuality,
and produced some admirable views of Rome and the

Campagna. In 1755 he returned to England, and became
one of the first of English landscape painters. Niobe, one
of his most powerful works, was exhibited at the Society
of Artists in 1760. On the establishment of the Royal
Academy in 1768 he was appointed one of the original

members, and he was a regular contributor to its exhibi
tions till 1780. He frequently executed replicas of his

more important subjects, repeating some of them several

times; in the figures which he introduced in his land

scapes he was occasionally assisted by Mortimer and Hay-
man. During his lifetime his landscapes were never

widely popular ;
his temper was consequently embittered

by neglect, and so impoverished was he that he was obliged
to seclude himself in an obscure, half-furnished room in

Tottenham Court Road, London. In 1776, however, he
obtained the post of librarian to the Academy ;

and by
the death of a brother he acquired a small property near

Llanferras, Denbighshire, to which he retired to spend his

last days, and where he died suddenly in May 1782.
After his death his fame increased, and in 1814 about

seventy of his works were exhibited in the British Institu
tion. The National Gallery, London, contains nine of his

landscapes.
The works of Wilson are skilled and learned compositions rather

than direct transcripts from nature. His landscapes are treated
with great breadth, and with a power of generalization which occa

sionally led to a disregard of detail. They are full of classical

feeling and poetic sentiment
; they possess noble qualities of colour,

and of delicate silvern tone
;
and their handling is vigorous and easy,

the work of a painter who was thoroughly master of his materials.
See Studies and Designs by Richard Wilson, done at Rome in the year 1752

(Oxford, 1811) ;
T. Wright, Some Account of the Life of Richard Wilson (London,

1824) ;
Thomas Hastings, Etchings from the Works of Richard Wilson, with some

Memoirs of his Life (London, 1825). Many of Wilson s best works were repro
duced by Woollett and other engravers of the time.

WILTS, a south-western county of England, is bounded Plate

N.W. and N. by Gloucestershire, E. by Berks and Hants,
X1V -

S. by Hants and Dorset, and W. by Somerset. It is of

an irregular oval form, its greatest length from north to

south being 54 miles and its greatest breadth from east to

west 37. The area is 866,677 acres, or about 1354

square miles.

About two-thirds of the surface of Wilts is occupied by Geology.
a great Chalk upland, embracing the greater part of the
wild wooded tract of Cranborne Chase, the undulating
elevation of Salisbury Plain, and the hilly district of the

Marlborough Downs, with Savernake Forest. In some cases

the Chalk rises into steep escarpments ;
and the scenery of

the north-western region, bordering on the lower ground, is

varied and picturesque. A large portion of the Chalk

region is over 600 feet above sea-level, and several summits
have an elevation of over 900 feet, the highest being
Inkpen Beacon (1011 feet) at the junction of Wilts, Hants,
and Berks. Scattered over the surface of the northern
downs are huge blocks of silicious Tertiary grits, called

sarsen stones or grey wethers, which have been used in

the formation of the Druidical circles of Stonehenge and

Avebury. The underlying Greensand is exposed in the

deep valleys of the Chalk, especially in the broad vale of

Pewsey, separating the Marlborough Downs from Salisbury
Plain. It also appears as a narrow fringe between the

Chalk and Oolite formations on the north and west, and in

Alfred s Tower near Stourton on the Somersetshire border

reaches an elevation of 800 feet. Outliers of the London

Clay cap some of the hills in the neighbourhood of Great
and Little Bedwin and Savernake Forest

;
and the clays

and sands of the Woolwich and Reading beds appear in

the south-eastern extremity of the county. About a third

of the surface of the county, to the north-west of the Chalk,

including a portion of the White Horse Vale, consists

mainly of Oolite limestones and clays resting chiefly on the

Greensand. The Lower, Middle, and Upper varieties are

all represented. At one time the fuller s earth of the Lower
Oolite was dug for use in the cloth-mills. In the Coral

Rag of the Middle Oolite a useful bed of iron is wrought
near Westbury, the annual output of ore varying in value

from 12,000 to 20,000. The valuable Portland stone

of the Upper Oolite is quarried for building purposes at

Chilmark, Tisbury, and Swindon, and the famous Bath
stone of the Great Oolite is obtained at Corsham and Box
on the Somersetshire border. The Oolite yields a variety
of interesting fossils : the pear encrinite (Apiocrinites

rotunduK) is found in the Bradford clay ; many fine corals

are obtained in the Coral Rag ;
and Isastrxa oblonga is

very plentiful at Tisbury.
XXIV. 75
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One of the most charming features of Wilts is its rich

and finely wooded valleys. The three principal rivers are

the Kennet, the Lower or Bristol Avon, and the Southern

or Christchurch Avon. The Kennet, rising in the Marl-

borough Downs, winds eastwards past Marlborough and

Hungerford into Berkshire, to join the Thames at Reading.

The
D
Lower Avon, which rises in Gloucestershire, flows

southwards by Malmesbury, Chippenham, Melksham, and

Bradford, where it bends north-westwards into Somerset

shire. Besides several smaller streams, it receives from

the south the Frome, which forms for a short distance the

boundary between Wilts and Somersetshire. The Southern

Avon, which rises near Bishop s Cannings in the centre of

the county, flows southwards by Amesbury and Salisbury

into Hants. At Salisbury it receives from the west the

Nadder, after its junction with the Wily at Wilton, and

from the north-east the Bourne. The Thames skirts the

north-eastern border of the county.

Agriculture. According to returns made on 4th June 1887, the

total area of land occupied was 759,538 acres, of which 646,653
were rented and 112,885 owned and occupied ; 759,412 acres, or

about seven-eighths of the whole area, were under cultivation. Of

this area 395,010 acres were permanent pasture, a great portion

consisting of sheep-runs on the Chalk downs. In some places,

especially in Salisbury Plain, tillage was in former years extensively
introduced in the Chalk districts, but much of this has again re

verted to pasture. There were 174,876 acres under corn crops, 99,388

under green crops, 79,049 under rotation grasses, and 11,086 under

fallow. In north-west Wilts the prevailing soil is a reddish chalky

clay resting on a subsoil of broken stones, whilst on the Chalk for

mation the arable land is of a lighter character. There are also

extensive tracts of richer soil well adapted for wheat and beans.

In 1887 wheat occupied 67,357 acres, barley 50,928, oats 44,047,

rye 1728, beans 7274, and pease 3542. The bulk of the green crops
are grown for the feeding of cattle and sheep, potatoes occupying

only 3339 acres and carrots 237, while 54,869 acres were under

turnips and swedes, 5673 mangold, 10,473 cabbage, rape, &c., and

24,527 vetches, &c. The total area under nursery grounds in 1887

was 91 acres, while market gardens occupied 3525, and orchards

3346. Woods in 1881 occupied 45,270 acres, a great part being

comprised in the ancient forests, including Cranborne Chase and
Savernake Forest, which contain some remarkable old oaks and
beeches. The number of horses in 1887 was 23,616, of which

18,980 were used solely for purposes of agriculture. Cattle num
bered 106,020, 60,113 being cows and heifers in milk or in calf.

Dairy farming is the leading industry in the north-western districts,

Wiltshire being famous for its cheese. Of the cattle 15,505 were

two years and above, and 30,402 under two years, an indication

that comparatively few cattle are kept for purposes of feeding.

Sheep in 1887 numbered 643,125, and pigs 66,422.

According to the latest landowners lieturn, Wiltshire was divided

among 14,013 owners, possessing 828,949 acres at an annual valua

tion of 1,599,239, or about 1, 18s. 7d. per acre. There were 9635
owners possessing less than one acre each, 1519 acres being divided

amongst them. The estimated extent of commons or waste lands
was 1931 acres. The following proprietors owned over 7000 acres

each: earl of Pembroke, 39,601 acres; marquis of Ailesbury,
37,994 ; marquis of Bath, 19,978 ; earl of Radnor, 17,173 ;

Simon
W. Taylor, 14,960 ;

R. P. Long, 13,618 ;
Sir John Neeld, 13,113 ;

trustees of Sir H. Meux, 11,896; marquis of Lansdowne, 11,146;
earl of Suffolk, 11,098 ;

earl of Normanton, 9812
;
Lord Ashburton,

9592 ; Sir E. Antrobus, 8374 ;
Sir Francis D. Astley, 7888 ;

Sir M.
E. Hicks Beach, 7200 ;

and T. Fraser Grove, 7179.

Communication. A considerable amount of traffic is carried on
in the northern districts by means of canals. The Thames and
Severn Canal crosses the north-west corner of the county. Between
Cricklade and Swindon it is joined by a branch canal to the Wilts
and Berks Canal. This last has a semicircular course south-
westwards by Swindon, Wootton Basset, and Melksham, 2 miles

beyond which it is joined by the Kennet and Avon Canal, which
crosses the centre of the county by Hungerford, Devizes, and Brad
ford. The railway communication is supplied chiefly by the Great
Western and the London and South Western lines.

Manufactures and Trade. Wiltshire has long been celebrated
for its cloths, the chief seats of the industry being Bradford and
Trowbridge, while among other places Melksham and Chippenham
are perhaps the most important. Wilton is still celebrated for its

carpets. Haircloth weaving and the manufacture of cocoa-nut fibres

are carried on at Melksham, and there are silk works at Chippen
ham, Malmesbury, Mere, and Warminster. Iron-smelting from the
mines of the neighbourhood is carried on at Westbury ; portable
engines are made at Devizes

;
and at Swindon are the engineering

works of the Great Western Railway. Various towns are associated

with different branches of the agricultural trade : Salisbury and
Devizes have important corn markets

; Chippenham, besides a trade

in cheese, has a condensed milk manufactory ;
Wilton has a large

sheep fair
;
and Calne is the centre of the Wiltshire bacon trade.

Administration and Population. Wiltshire comprises 29 hun

dreds, the city of Salisbury or New Sarum (population 14,792 in

1881), and the municipal boroughs of Calne (2474), Chippenham
(1352), Devizes (6645), and Marlborough (3343). The county has

one court of quarter sessions and is divided into fifteen petty
sessional divisions. The city of Salisbury and the borough of

Devizes have commissions of the peace and separate courts of

quarter sessions, and the borough of Marlborough has a commission
of the peace. Previous to the Act of 1885 the county was divided

for parliamentary purposes into North and South Wilts, each

returning two members, and included the following parliamentary

boroughs Calne, Chippenham, part of Cricklade, Devizes, Malmes

bury, Marlborough, Salisbury city, part of Shaftesbury, Westbury,
and Wilton. All these returned one member each, with the ex

ception of Salisbury, which returned two
; by the Act of 1885 they

were all merged in the county divisions, with the exception of

Salisbury, which was deprived of one member. The county was re

formed into five parliamentary divisions, each returning one mem
ber, north (Cricklade), into which the Wiltshire portion of Crick

lade is merged ; north-west (Chippenham), into which Chippenham
and Malmesbury are merged ;

south (Wilton), into which Wilton
is merged ;

east (Devizes), into which Devizes and Marlborough
are merged ;

and west (Westbury), into which Westbury is merged.
The county contains 340 civil parishes, with parts of seven others.

It is mostly in the diocese of Salisbury. From 183,820 in 1801 the

population by 1821 had increased to 219,574, and by 1841 to 256,280,

and, although by 1861 it had diminished to 249,311, by 1871 it

had again increased to 257,177 ;
in 1881 it was 258,965, of whom

128,114 were males and 130,851 females. The number of persons
to an acre is 30 and of acres to a person 3 35.

History and Antiquities. In the importance of its early archrco-

logical remains Wilts takes a foremost place among the counties

of England. In the river gravel-beds near Salisbury and else

where several specimens of flint implements of the Palaeolithic

age have been dug up, and the numerous barrows of the Chalk
downs have yielded a great variety of stone implements of the

Neolithic age, as well as of a later period. The ancient British

boundary, the Wans Dyke, passed westwards across the county
from Great Bedwin

;
west of Marlborough it still remains for

many miles in a perfect condition. Traces of several other bound
aries of a somewhat similar character are met with in other parts
of the county. The British

&quot;ridgeway&quot;
runs north-eastwards

from Avebury, near the tumulus of Silbury Hill, to the ancient

forts of Barbury and Bad bury ;
other ancient British trackways

have been converted into Roman roads. Among the principal
ancient defensive works are Battlesbury and Scratchbury near War-
minster

;
the entrenchments of Barbury and Badbury ; Bratton,

near Westbmy, defended by double ramparts, in some places 36
feet in height, to which Guthrum the Dane is said to have retreated

after his defeat by King Alfred
; Casterly, on a ridgeway about 7

miles south-east of Devizes, described by Sir R. C. Hoare as &quot;one

of the most original and unaltered works of the British era which
our country can produce

&quot;

; Figbury Ring, 3 miles north-east of

Salisbury, sometimes called Chlorus s camp, from the tradition that

it was made by the British general Constantine Chlorus
; Sidbury,

3 miles south-west of Collingbourne, probably an ancient British

town
; Vespasian s camp, between Amesbury and Stonehenge ;

and

Yarnbury camp, in very perfect preservation, to the north of Wily.
Ogbury camp, 6 miles north of Salisbury, is an undoubted British

entrenchment, but probably a sheep-fold. The stone circles of

Avebury and Stonehenge are the most remarkable megalithic struc

tures in the kingdom ;
but their origin and date are the subject of

much dispute. Durrington &quot;walls,&quot; north of Amesbury, are prob
ably the remains of a British village ;

there are also traces of

others at several places on the slopes of the Marlborough Downs
and Salisbury Plain.

There are no records of the Roman invasion, though many evi-

derices of Roman occupation remain. The ancient Fosse Way
crossed the north-west corner of the county from Bath to Cirencester.

From this last town another road passed southwards to Cunetro

( Folly Farm near Marlborough), joining the Via Julia, which crossed

the county from Bath to Silchester. From Salisbury one went
north-cast to Silchester, another east to Winchester, and another
north-west to Bath. On the line of these roads remains of Roman
villages have been found at different places.

After the departure of the Romans Wilts was the scene of fre

quent contests, first between the Britons and the Saxons and after

wards between the Saxons and the Danes. Badbury is the reputed
Mons Badonicm where King Arthur defeated Cerdic in 520. In

552 Cynric inflicted a severe defeat on a large army of Britons at

Old Sarum, and in 556, after a great victory over them at Barbury
Hill, he incorporated the country of the AVilsaetas in the kingdom
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of Wessex. In 823 Egbert, king of the West Saxons, gained a

victory over Beornwulf, king of Mercia, at Ellandune near Wilton.

Wilton itself was the scene of Alfred s defeat by the Danes in 871.

In 878 the Danes plundered Chippenham, where Alfred had one of

his residences, and made the town their headquarters ;
but after

wards Alfred inflicted on Guthrum such a severe defeat at Ethan-

dune (supposed to be Edington near Westbury) that the Danes

came to terms with him, the south-western part of Mercia being
henceforth held by the Saxons and the north-eastern by the Danes.

During the Danish invasions at the close of the 10th and the be

ginning of the llth century the district was overrun by Sweyn,
who pillaged and burned Wilton, as well as Old Sarum. At the

latter town Canute died in 1036. During the conflict between

Stephen and Matilda the strongholds of Sarum, Devizes, and

Malmesbury were held by Bishop Roger for Matilda, until he was

compelled to surrender them. During the Civil War Wiltshire sided

chiefly with the Parliament. In 1643 Wardour Castle near Tisbury
was bravely defended by Lady Blanche Arundell against Sir Edward

Hungerford, and, although she was forced to capitulate, the castle

was again taken by her son in 1645. In 1643 Essex was routed by
Charles I. and Rupert at Aldbourn, and the same year Waller was
defeated by Wilmot at Eoundaway near Devizes. After the storm

ing of Devizes Castle by Cromwell in September 1645 the Cavaliers

were wholly driven from the county.
Ancient The church of St Lawrence, Bradford, converted at one time rnto

edifices, cottages, is one of the most perfect specimens of ancient Saxon
&c. architecture existing ;

and there is also Saxon work in the churches

of Britford (north and south door), Burcombe (east end of the

chancel), Manningford Bruce, and a few other places. There is a

large amount of Roman work in the church of Malmesbury abbey,
much of it, however, being Transition

;
the church of St John s,

Devizes, retains its original Norman tower and exhibits Norman
vaulting in the chancel

;
the chancel of St Mary s in the same town

is also Norman, and its porch has characteristic Norman mouldings ;

the churches of Preshute and Corsham contain interesting examples
of the same style. Salisbury cathedral is the finest and most per
fect example of Early English existing ;

and there is much good
architecture of the same style in the churches of Amesbury, Bishop s

Cannings, Cricklade, Collingbourne-Kingston, Downton, Edington,
and Purton. The prevailing architecture is, however, Perpendicular,
of which there are numerous fine examples, especially in the districts

where good building stone is found
;
but in the Chalk districts,

where the churches are constructed of flint, the architecture is

generally inferior. There are numerous interesting examples of

domestic architecture of the 14th, 15th, and 16th centuries. The

only monastic remains of importance within the county are the

abbey church of Malmesbury ;
the picturesque ruins of Lacock or

Laycock abbey (3 miles south of Chippenham), founded in 1232 by
Ella, countess of Salisbury; the walls of Bradenstoke priory (north
east of Chippenham), founded in 1142 by Walter d Evreux for

Augustinian canons, now converted into a farmhouse
;
and slight

remains of the Cluniac priory of Monkton-Farleigh, founded in

1125. The fortress of Old Sarum is almost completely demolished,
but the outlines of the defences remain

;
Devizes retains a few frag

ments, &quot;built up again,&quot; according to Freeman, as &quot;meaningless

ornaments in the midst of the most fearful piece of modern gim-
crack that human eyes ever beheld

&quot;

;
and the mound of Marl-

borough has been made into a &quot;hill of
pleasure.&quot; Trowbridge

Castle, which was held for Matilda by Humphrey de Bohun, has

completely disappeared, its site being occupied by modern build

ings ;
and only a few small fragments remain of Ludgershall, which

Matilda occupied on her escape from Winchester.

Hstin- Wilts has an unusually long roll of illustrious persons. Among
-uished divines, Hugh Latimer was rector of West Kington ;

Richard

ersons. Hooker was rector of Boscombe
; George Crabbe was for eighteen

years rector of Trowbridge, and was buried in the chancel of the

church
;
Dr Henry Sacheverell was the son of a Marlborough clergy

man
; George Herbert and Archdeacon William Coxe were both

rectors of Bemerton (near Salisbury) ;
and Dr Joshua Marshman,

the Indian missionary, was born at Westbury. Of persons who have

distinguished themselves in some form of literature we may mention
Thomas Chubb, the Deist, who was a native of Harnham ;

Hobbes
of Malmesbury ; Philip Massinger, who was born at Salisbury ;

Joseph Addison, the son of the rector of Milston
; Bryan Edwards,

the historian
; Aubrey and Britton, the antiquaries ;

Edmund Lud-

low, author of the Memoirs of the Restoration period ;
and Sir R.

Colt Hoare, the historian of Wilts. Statesmen are represented by
&quot;Orator&quot; Hunt, Sir John Davies, Bolingbroke, Hyde first earl of

Clarendon, Harris first earl of Malmesbury, Fox first Lord Holland,
Protector Somerset, and Henry Fawcett. Other persons of special
distinction are Sir Christopher Wren, Sir B. Collins Brodie, and
Thomas Willis, one of the founders of the Royal Society.
Bee Sir H. C. Hoare s Ancient Wiltshire, 1812-21, and Modern Wiltshire, 1822-

1S44
; Aubrey ami Jackson s Topographical Collections for Wilts, 1864

;
Button s

Beauties, 1S01 ; Kite s Monumental Brasses of Wilts, 1800; Jackson s Ancient
Chapels of Wilts, 1807; Jones s Early Annals, 1871; Saint George s Visitation
of Wilts W3, 1882; Stratford s Wiltshire and its Worthies, 1882; and A. C.
Smith s British and Roman Antiquities in North Wilts, 1884-85. (T. F. H.)

WIMBLEDON, a suburb of London, in the county of

Surrey, is situated on the London and South Western Kail-

way, 7 miles south-west of London. The old village of

Wimbledon has been greatly extended of late years, the

district being now a favourite residence for the London
middle classes. Wimbledon Common, to the north-west of

the village, was the meeting-place of the Rifle Association

from its foundation in 1860 till 1888. At its south

western extremity are the outlines of a British earthwork,
called Caesar s camp, having an extreme diameter of 950
feet and a diameter within the vallum of 750 feet. At
Coombe s Hill and elsewhere British relics have been

found. The parish church of St Mary is supposed to date

from Saxon times
; but, after it had undergone various

restorations and reconstructions, it was rebuilt in 1833 in

the Perpendicular style. There are various other churches

and chapels, all modern. A free library was established

in 1887. The benevolent institutions include nine alms-

houses (1838), a cottage hospital (1867), a convalescent

hospital (1867), and a hospital for infectious diseases

(1877). The population of the urban sanitary district

(area 3220 acres) was 9087 in 1871 and 15,950 in 1881.

Wimbledon (Wibbandune) is supposed to have been the scene of

a battle in 568 between Ceawlin, king of Wessex, and Ethelbert,

king of Kent, in which the latter was defeated. At Domesday it

formed part of the manor of Mortlake, held by the archbishops of

Canterbury. Afterwards the name was sometimes used inter

changeably with Mortlake, and in 1327 it is described as a grange
or farm belonging to Mortlake. On the impeachment of Arundel,

archbishop of Canterbury, in 1398, it was confiscated. In the

reign of Henry VIII. Cromwell, earl of Essex, held the manor of

Wimbledon, with Bristow Park as an appendage. On the confisca

tion of Cromwell s estates in 1540 it again fell to the crown, and

by Henry VIII. it was settled on Catherine Parr for life. By
Queen Mary it was granted to Cardinal Pole. In 1574 Elizabeth

bestowed the manor house, while retaining the manor, on Sir

Christopher Hatton, who sold it the same year to Sir Thomas
Cecil. In 1586 Elizabeth transferred the manor to his son Sir

Edward Cecil, in exchange for an estate in Lincolnshire. At the

time of the Civil War the manor was sold to Adam Baynes, who

shortly afterwards sold it to General Lambert
;
and at the Restora

tion it was granted to the queen dowager, Henrietta Maria, who
sold it in 1661 to George Digby, earl of Bristol. On his death in

1676 it was sold by his widow to the lord-treasurer Danby. Some

years after Danby s death it was purchased by Sarah, duchess of

Marlborough, who demised it to her grandson, John Spencer. It

was sold by the fifth Earl Spencer in 1877. Wimbledon House,
built by Sir Thomas Cecil in 1588, was destroyed by fire in 1785,
and a new house, called Wimbledon Park House, was erected about

1801.

WIMBORNE MINSTER, a market town of Dorset,

England, is situated on a gentle slope above the river

Allen, near its confluence with the Stour, and on the Great

Western Railway, 6 miles north of Poole ajid 114 west-

south-west of London. The feature of the town is the

ancient minster. As it now stands, it is a fine cruciform

structure of various styles from Early Norman to Perpen

dicular, and consists of a central lantern tower, nave and

choir with aisles, transepts without aisles, western or bell

tower, north and south porches, crypt, and vestry or

sacristy, with the library over it. Its maximum length is

182 feet, and its maximum breadth 102. The interior

was restored in 1856-57. It contains a large number of

interesting monuments, including a brass with the date

873 (supposed to mark the resting-place of Ethelred, third

son of Ethelwulf), an orrery of the 14th century, and an

octagonal Norman font of Purbeck marble. A new church,

dedicated to St John the Evangelist, was built and partly

endowed in 1876. The free grammar-school, established

in 1497, was refounded by Elizabeth, a portion of the

revenues of the monastery being devoted to this purpose.
New school buildings in the Elizabethan style were erected

in 1851. There are two hospitals, St Margaret s and

Courtenay s. Near Wimborne is Canford Hall, the seat

of Lord Wimborne, a mansion in the Tudor style, built by
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Blore in 1826, and improved from designs of Sir Charles

Barry. The town depends chiefly on agriculture ;
but the

manufacture of hose is carried on to a small extent, and

there are also coachbuilding works. The population of

the parish of Wimborne Minster (area 11,966 acres) was

5019 in 1871 and 5390 in 1881.

Wimborne (Saxon Vinburnan) is supposed to have been the

Vlndogladia or Ventagladia of the Romans. A nunnery was

founded here in 712 by St Cuthberga, sister of Ina, king of the West
Saxons. It was destroyed by the Danes about 900, and subse

quently became a house of secular canons, when the church became

collegiate. The establishment existed till 1547. Wimborne is

supposed to have been the scene of a battle between the earl of

Devon and the Danes in 851, in which the latter were defeated.

It was taken possession of by Ethelwold in 901. The duke of Mon-
mouth was apprehended near Wimborne after his escape from

Sedgemoor. The town claims to have been the birthplace of

Matthew Prior, the poet.

WINCHESTER, a city, and a parliamentary and muni

cipal borough, of Hampshire, England, is situated on

the river Itchen, 66 miles south-west of London by the

London and South Western Railway. The Caer Gwent

(White City) of the Britons and Venta Belgarum of the

Romans, Winchester was a town of much importance in

early times, mainly on account of its central position on
the Roman high roads in the south of England.

1
Temples

to Apollo and Concord stood within the precincts of the

present cathedral close
;
but in the 3d century the place

is said to have become one of the chief centres of the early
Celtic Christians. The Saxon invaders at the end of the

5th century treated the Roman name Venta as if it were
a feminine substantive, and, transforming it into &quot;

Winte,&quot;

called the town Winte-ceaster,
&quot; the City of the Winte

;

&quot;

hence the modern name Winchester. Throughout the
Saxon period the city was one of the highest importance :

early in the 6th century it became the capital of Wessex
;

and the kings of Wessex were crowned and usually buried
in the cathedral. Even after the formation of the united

kingdom of Anglia by Egbert, the great witan was still

held in Winchester. It was also one of the chief centres

for the coining of money under the pre-Norman kings : in

the time of Athelstan it contained six mints, while London
possessed only three. Even after the Norman Conquest
many sovereigns were crowned and many parliaments held
here

;
the celebrated Statutes of Winchester were passed

in a parliament held in 1285. The city continued to be a
favourite royal residence, and Henry II. rebuilt the palace
on a larger scale. 2 This same king gave it its first regu
lar charter of incorporation (1184). In the Middle Ages
Winchester was famed for its wool trade and textile

fabrics; in the 14th century it was the chief wool mart
of England and had an extensive trade with France, Bel

gium, and Holland. In the 15th century its prosperity
began to decline. In Cromwell s time the city suffered

severely from a siege, during which Winchester Castle was
dismantled. Charles II. began to build a palace on the
site of this fortress, after designs by Sir Christopher Wren,
but the death of the king prevented the work from being
completed.

3

The first Christian church at Winchester is said to have
been destroyed during the persecution of Aurelian, and
rebuilt in 293. It was again burned by the Saxons in
495. St Swithun held the episcopate from 852 to 862,
and enlarged the cathedral. The foundations of the ad
jacent abbey church of Hyde, in which some of the Saxon
kings were buried, were discovered in 1886 close to the
north side of the cathedral nave. The cathedral church

1 See Milner, History of Winchester, and Sinirke, &quot;Consuetudinary
of Winchester,&quot; in Arch. Jour., vol. ix.

2 The hall of this palace still exists
;

it is illustrated by Turner in
Domestic Architecture, London, 1851, vol. i. p. 176.

3
Evelyn in his Diary (16th Sept. 1685) speaks of this as a &quot;stately

iabric which had been
&quot;brought almost to the

covering.&quot;

was at one time associated with a priory of secular canons,
but St Ethelwold, bishop from 963 to 984, suppressed the

secular foundation and built a Benedictine abbey in its

place.
4 A wholly new cathedral was begun by Bishop

Walkelin (1070-98), and in 1093 the eastern portion was
consecrated jointly to St Peter, St Paul, and St Swithun.
The two Norman transepts and the low central tower
still exist, as does also the very curious early crypt, east of

the crossing. This is a low vaulted structure partly sup
ported by a central row of columns

;
it has an apsidal ter

mination, and is surrounded by an ambulatory, out of which
a second smaller apse extends eastwards, apparently a
survival of the &quot;confessio&quot; of the earlier cathedral. The
whole of the Norman nave was pulled down and rebuilt

on a more magnificent scale by William of Wykeham at

the end of the 14th century; the work was completed
after his death by means of a large bequest. The choir

was also remodelled in the 14th century and again much
altered by Bishop Fox (1501-28).

In plan Winchester cathedral consists of a nave, two transepts,
choir, and retro-choir, all with aisles. A large lady chapel extends
still further eastwards. The length of the whole building is no less

than 546 feet, thus being greater than that of any other church in

England, with the exception of St Albans, which measures abc-ut

the same length. One of its chief beauties is the magnificent reredos
behind the high altar

;
this consists of a lofty wall, the full width

of the choir, pierced by two processional doors, and covered with tiers

of rich canopied niches, which once contained colossal statues. A
cross of plain ashlar stone in the centre shows where an immense
silver crucifix was once attached

;
and a plain rectangular recess above

the altar once contained a massive silver-gilt retable, covered with
cast and repousse statuettes and reliefs, an elaborate work of the
most costly magnificence. A second stone screen, placed at the
interval of one bay behind the great reredos, served to enclose the
small chapel in which stood the magnificent gold shrine, studded
with jewels, the gift of King Edgar,

5 which contained the body of

St Swithun. In the choir is the plain tomb of William II., and
under many of the arches of the nave and choir are a number of

very elaborate chantry chapels, each containing the tomb of its

founder. Some of these have fine recumbent effigies, noble ex

amples of English medifeval sculpture ; the most notable are the
monuments of Bishops Edingdon, Wykeham, Waynflete, Cardinal

Beaufort, Langton, and Fox. The font of black marble is an inter

esting example of 11th-century art; its sides are covered with
curious reliefs representing scenes from the life of St Nicholas. A
good deal of very magnificent 14th-century stained glass still exists
at Winchester.

Winchester College was built from 1387 to 1393 by
WILLIAM OF WYKEHAM

(q.v.). The foundation of the
school consisted of a warden, ten fellows, three chaplains,

seventy scholars, and sixteen choristers. Its fine chapel,

hall, cloister, and other buildings still exist in good pre
servation. About a mile distant from the town stands
the hospital of St Cross, founded in 1136 by Henry de

Blois, bishop of Winchester, to provide board and lodging
for 13 poor men and a daily dinner for 100 others. It

was enlarged and mostly rebuilt by Cardinal Beaufort,
1405-47. The buildings are still in a good state of preser

vation, including the simple but very stately cruciform

chapel, built about the year 1180, which in plan resembles

a fine parochial church. 6 The whole place has been much
injured by so-called &quot;restoration.&quot;

Winchester suffered greatly in the plague of 1666, and
its population was much reduced. At present its pros

perity chiefly depends on the presence of the cathedral, the

college, and its barracks, which accommodate about 2000
men. The city has several good schools and the usual

public and charitable institutions. From the 23d year of

Edward I. it returned two members to parliament until

4 See Britton, Winchester CatJiedral, London, 1817.
8 Great treasures of gold and jewels were presented to this cathedral

by many of the early kings of England, especially by Canute, who gave
his gold gem-studded crown to be hung over the great crucifix above
the high altar.

6 See a valuable account of St Cross in the Winchester volume of the

Archaeological Institute, by E. A. Freeman.
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1885, when it lost one member. The population of the

municipal and parliamentary borough (area 1032 acres)
was 16,366 in 1871 and 17,780 in 1881. (j. H. M.)

WINCHESTER, a city and the county seat of Frederick

county, Virginia, United States, is situated in the Shen-

andoah valley, about 700 feet above sea-level, and on a

branch of the Baltimore and Ohio Railroad. It lies about

67 miles west-north-west of Washington. The surrounding

country is rich and fertile, devoted to agriculture and

cattle-raising, for which Winchester serves as a centre of

supply and distribution. The city has manufactories of

shoes, furniture, gloves, &c., and some iron foundries and

tanneries. The population in 1880 was 4958 (1517

coloured). In 1888 it was estimated at over 5000.

&quot;Winchester was laid out as a town in 1752 and incorporated in

1779. It has had a very slow growth, and during the Civil War it

suffered severely from the armies of both combatants.

WINCKELMANN, JOHANN JOACHIM (1717-1768),
historian of ancient art and the founder of scientific archaeo

logy, was born at Stendal in the Altmark (Prussia) on

9th December 1717. His father was a poor shoemaker,
and in his early years Winckelmann had to contend with

great difficulties. With a passion for knowledge, however,
he combined a resolute will

;
and by acting for some time

as amanuensis to an old and blind rector he contrived to

pass through the necessary courses of instruction at school.

In 1737 he attended a gymnasium at Berlin and the

school at Salzwedel, and in the following year he went
as a student of theology to the university of Halle. He
took little real interest in theology, and such interest as

he had was quenched partly by the influence of the philo

sophy of Wolff, partly by the unfavourable impression
made upon him by the Pietists. Through his connexion

with the chancellor Von Ludewig he was led to enter upon
the study of German history ;

he devoted himself also with

great enthusiasm to the study of Greek literature. He
thought of becoming a physician, and began to attend

medical classes at Jena
;
but the accomplishment of this

scheme was beyond his means, and he was obliged to accept
a tutorship near Magdeburg. In 1743 he was made
associate-rector of a school at Seehausen in the Altmark,
and this appointment he held for five years. He then

went to Dresden, where he acted as librarian and general
assistant to Count Henry Von Biinau, for whose history
of the Holy Roman empire he collected materials. The
treasures in the Dresden gallery awakened in his mind an
intense interest in art, which was deepened by association

with various artists, and especially with Oeser, who after

wards exercised so powerful an influence over Goethe wrhen
Goethe was a young student at Leipsic. Winckelmann s

study of ancient literature had inspired him with a strong
desire to visit Rome, and now he sought, through the papal
nuncio Archinto, to obtain the appointment of librarian

to Cardinal Passionei. Nothing could be done for him,

however, unless he joined the Roman Catholic Church
;

this condition, after long hesitation; he ultimately decided

to comply with.

In 1755 W inckelmann gave the first indication of his

genius by the publication of his Gedanken uber die Nach-

ahmung der griechischen Werke in Malerei und Bildhauer-

kunst. This was followed by a pretended attack on the

Avork, and a defence of its principles, nominally by an im

partial critic. In the Gedanken Winckelmann suggested
most of the doctrines he afterwards developed ;

and the book
was warmly admired not only for the new ideas it contained
but for the power and charm of its style. One good result

of the impression it produced was that Augustus III.,

elector of Saxony and king of Poland, was induced to

grant him a pension of 200 thalers, that he might have
an opportunity of prosecuting his studies in Rome. He

arrived in Rome in November 1755, and, with the excep
tion of some brief intervals, remained there during the rest

of his life. He became librarian to Cardinal Archinto, and
also received much kindness from Cardinal Passionei

;
and

after their death he was received as librarian and as a

friend into the house of Cardinal Albani, who was forming
his magnificent collection in his villa at Porta Salara. In

1763, while retaining this position, Winckelmann was made

prefect of antiquities.
From the time of his arrival in Rome he devoted him

self earnestly, at first with the aid of his friend Raphael
Mengs, to the study of Roman antiquities, and he gradu

ally acquired what was then an unrivalled knowledge
of ancient art. In 1760 appeared his Description des

Pierres Gravees du Feu Baron de Stosch, embodying the

results of much work at Florence, where he had spent
nine months in cataloguing the engraved gems collected

by his friend Baron von Stosch. He published in 1762

Anmerkungen iiber die Baukunst der Alien, including an

account of the temples at Psestum. In 1758 and 1762

Winckelmann visited Naples for the purpose of studying
the treasures excavated at Pompeii and Herculaneum

;
and

from his Sendschreiben von den herculanischen Entdeckungen

(1762) and his Nachricht von den neuesten herculanischen

Entdeckungen (1764) scholars obtained their first au

thentic information about those groups of antiquities.

Winckelmann again visited Naples in 1765 and 1767,
and wrote for the use of the electoral prince and princess
of Saxony his Briefe an Bianconi, which were published,
eleven years after his death, in the Antologia Romana.
For several years his energies were devoted chiefly to

the preparation of his masterpiece, the Geschichte der

Kunst des Alterthums, which was issued in 1764. It at

once commanded attention and was soon recognized as

a book that would take a permanent place in the litera

ture not only of Germany but of Europe. In this great
work Winckelmann sets forth both the history of Greek

art and the principles on which it seemed to him to be

based. He also presents a glowing picture of the con

ditions, political, social, and intellectual, which tended to

foster creative activity in ancient Greece. The funda

mental idea of his theory is that the end of art is beauty,
and that this end can be attained only when individual

and characteristic features are strictly subordinated to the

artist s general scheme. According to Winckelmann, the

true artist, selecting from nature the phenomena fitted for

his purpose, and combining them through the imagination,
creates an ideal type marked in action by

&quot; noble simplicity

and calm greatness,&quot;
an ideal type in which normal pro

portions are maintained, particular parts, such as muscles

and veins, not being permitted to break the harmony of

the general outlines. In the historical part he used not

only the works of art he himself had studied but the

scattered notices on the subject to be found in ancient

writers
;
and his wide knowledge and active imagination

enabled him to offer many fruitful suggestions as to periods

about which he had little direct information. The materials

for the study of Greek art which have been recovered since

Winckelmann s time have compelled archaeologists to reject

some of his conclusions, to modify others, and to present

the subject as a whole in a somewhat different light ;
but

the writer was penetrated by so fine an enthusiasm, his

style is at once so strong, so graceful, and so animated,

and his descriptions of particular works of art are so vivid

and true, that his book can never wholly lose its freshness.

It marked an epoch by indicating the spirit in which the

study of Greek art should be approached, and the methods

by which investigators might hope to attain to solid results.

To Winckelmann s contemporaries the work came as a

revelation, and it exercised a profound influence on the
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best minds of the age. Goethe studied it eagerly, and it

was read with intense interest by Lessing, who had found

in a statement in the earliest of Winckelmann s works the

starting-point for his Laocoon.

Winckelmann contributed various admirable essays to

the Bibliothek der Schonen Wissenschaften ;
and in 1766 he

published his Versuch einer Allegoric, which, although con

taining the results of much thought and reading, is not

conceived in a thoroughly critical spirit. Of far greater

importance was the splendid work entited Monumenti

Antichi Inediti (1767-68), prefaced by a Trattato Prelimi-

nare, presenting a general sketch of the history of art.

The plates in this work are representations of objects

which had either been falsely explained or not explained

at all. Winckelmann s explanations were of the highest

service to archaeology, by showing that in the case of many
works of art which had been supposed to be connected

with Eoman history the ultimate sources of inspiration

were to be found in Homer.
In 1768 Winckelmann left Rome with the Italian sculp

tor Cavaceppi, intending to visit Germany. But he went

no farther than to Vienna, where he was received with

honour by Maria Theresa. At Trieste on his way back to

Italy he made the acquaintance of a man called Arcangeli,
to whom he showed some gold coins that had been given to

him by the empress ; Arcangeli s cupidity was excited, and

during the night he entered Winckelmann s room, and,

after having tried to throttle him, stabbed him five times.

Winckelmann died of his wounds on 8th June 1768. His

murderer was caught and executed.

Winckelmann ranks among the foremost writers of the 18th cen

tury, and it is hardly possible to overrate the services rendered by
him to archseology and the study of ancient art. With wide learning
and an extraordinary power of accurate observation he combined

imagination and feeling, and through him the modern world ob
tained for the first time something like a true conception not only
of particular works of Greek art but of the general intellectual

movement from which they sprang. If many of his ideas have now
been abandoned, that is to a large extent due to the fact that

scholars and thinkers were put upon the right track by his re

searches. His character as a man corresponded to his greatness as

a writer. No difficulty was formidable enough to deter him from

working out his vast schemes
;
and in relation to his friends and

in general social intercourse he was distinguished by a noble gener
osity of spirit and thorough honesty of purpose.
An edition of his works was begun by Fernow in 1808 and completed by Meyer

and Schulze (1808-20). There is an admirable study of his character and work
in Goethe s Winckelmann und seln Jahrhundert (1805), to which contributions
were made by Meyer and Wolf. The best biography of Winckelmann is the
one by Justi, 2 vols., Leipsic, 1866-72. (J. SI.)

WIND. See METEOROLOGY, vol. xvi. pp. 124, 143,
154.

WINDHAM, WILLIAM (1750-1810), English politician,
came from an ancient family long resident at Felbrigg
near Cromer in Norfolk. His father, Colonel William

Windham, was an adventurous soldier with a taste for

languages, both ancient and modern
;
William Windham,

the statesman, was born in Golden Square, London, on
3d May 1750. At the age of seven he went to Eton,
which he quitted in 1766 for the university of Glasgow,
and under the care of Dr Simson he acquired the taste

for mathematics which always distinguished him. In 1767
he matriculated as gentleman commoner at University
College, Oxford, where he remained until 1771. He never
took the degree of B.A., but qualified as M.A. on 7th
October 1782, and received the degree of D.C.L. on 3d

July 1793. He made a tour in Norway in 1773 and visited

Switzerland and Italy between 1778 and 1780. His
maiden speech on the political platform was delivered at
Norwich on 28th January 1778, when he vehemently
opposed the prosecution of the American War. On his

return to England in 1780 he contested the representation
of the city of Norwich, but was not successful. His
entrance into public life took place in April 1783, when he

went to Ireland as chief secretary to Lord Northington,
the lord-lieutenant under the coalition ministry of Fox and

Lord North. Windham was his own keenest critic, his

distrust in his own powers and his disappointment at his

own achievements being conspicuous on every page of his

Diary. Sickness compelled his return to England early in

July 1783
;
but change of scene and constant exercise

restored him to health before the end of that year. In April
1784 he again contested Norwich and was returned by a

majority of 64 votes, thus scoring one of the few triumphs
attained by the adherents of the coalition cabinet. This

seat he retained until 1802, when he was beaten by
William Smith, one of the leaders of the Nonconformists.

Though he strenuously opposed all proposals for parlia

mentary reform, to which most of the Whigs were deeply

committed, Windham remained in alliance with that party
until after the outbreak of the French Revolution, when
he and several of his chief allies joined Pitt. The place
of secretary -at-war was conferred upon him in July

1794, and he was at the same time created a privy coun

cillor and admitted to a seat in the cabinet. Windham
discharged the duties of his office with unflagging zeal,

his efforts being particularly directed towards amelior

ating the condition of the inferior grades of the army. In

the autumn of 1794 he was despatched to the duke of

York s camp in Flanders with the views of his ministerial

colleagues, but their advice could not counteract the

military incapacity of the royal duke. When Pitt was
frustrated in his intention of freeing the Catholics from

their political disabilities, Windham, who in religious

matters always inclined to liberal opinions, took his place

among the ministers who retired from office (February

1801). He was a constant opponent of all negotiations
for peace with France, preferring to prosecute the cam

paign at whatever cost until some decisive victory had
been gained, and the temporary peace of Amiens, which

was carried through under Aldington s administration,
did not meet with his approval. When he was ousted

from the representation of Norwich (July 1802), a seat for

the pocket borough of St Mawes in Cornwall was found

for him by its patron, the marquis of Buckingham, whose

opinions coincided with Windham s on the leading political

questions of the day. He declined a place in Pitt s new
cabinet (May 1802) on the ground that the exclusion of

Fox, who had joined with them in opposition to the weak

ministry of Addington, prevented the formation of an

administration sufficiently strong in parliament and the

country to cope with the dangers which threatened the

safety of the nation, and he offered a general opposition
to the measures which the prime minister proposed. On
Pitt s death in January 1806 the ministry of &quot;All the

Talents
&quot; was formed under the leadership of Lord Grenville,

and Windham accepted the seals as secretary of state for

war and the colonies. Fox s death necessitated several

official changes ;
and a peerage was proposed for Windham,

but he declined the proffered honour, and remained in

office as long as the ministry existed. A general election

took place in October 1806 and Windham was elected for

the county of Norfolk
;
but the election was declared void

on petition, and he was compelled to sit for the Treasury

borough of New Romney, for which he had also been

elected. In 1807, when the House was dissolved under
the influence of the &quot; No Popery

&quot;

cry of Spencer Perceval,
a seat was found for Windham by Lord Fitzwilliam in his

close constituency of Higham Ferrers. Liberty of religious

opinion he uniformly supported at all periods of his life,

and with equal consistency he opposed all outbreaks of

religious fanaticism
;
hence with these convictions in his

mind few of the domestic measures of the new ministers

met with his approbation. Moreover, he disapproved of
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the expedition to the Scheldt, and thought the charges

brought against the duke of York, as commander- in-chief,

required his retirement from office. At the same time he

actively opposed the bill of Sir Samuel Romilly, his col

league on most political questions, for reducing the number

of offences visited with the punishment of death. In

July 1809 he received a blow on the hip whilst rendering
assistance at a fire, which he thought little of at the time;

but a tumour subsequently formed on the spot and an

operation became necessary. This brought on a fever, and

Windham rapidly sank. He died on 4th June 1810, and

was buried in the family vault at Felbrigg.
Windham was tall and well-proportioned ;

and the impressive-
ness of his speeches was heightened by the excellence of his address.

Exercise of all kinds had charms for him. He attended all the

celebrated prize-fights of his day, and he more than once spoke in

the House of Commons against the prevention of bull-baiting.

Nor did he neglect the pleasures of literature and science. His

speeches were published in three volumes in 1806, with a memoir

by Thomas Amyot, his private secretary while he was in office in

1806, and his Diary was edited by Mrs Henry Baring in 1866.

The passages in the latter work relative to Dr Johnson s declining

days have been of considerable use to the later editors of Boswell.

WINDMILL. The date when windmills were first

erected is unknown
;
but they were certainly used in

Europe in the 12th century. Of late they have generally
been replaced by steam engines in Great Britain

;
but they

are still extensively employed in Holland in draining the

polders and grinding trass. In America they are largely
used

;
Wolff states that in some cities in the United States

over 5000 windmills are manufactured annually. In spite

of the competition of more powerful and tractable motors,
windmills may often be used with success and economy,

especially in new countries where fuel is scarce, and for

Avork which can be done intermittently. The Indian

Government recently made inquiries with a view to using
windmills for irrigation, and a good deal of information

will be found in a report by Colonel Brownlow in the Pro

fessional Papers on Indian Engineering, vol. viii. A wind
mill is not a very powerful motor, and in its employment
its power is variable and intermittent. In good situations

it will generally work for about eight hours out of the

twenty-four on an average. Small windmills are useful on

farms for working machines and pumping, in brickfields for

pumping, and on ships for clearing out bilge water. They
are employed for drainage purposes in Holland and Nor

folk, and for mining purposes in some new countries. In

America they are used to pump water at railway stations.

Sir W. Thomson has proposed to utilize them in charging
electric accumulators. As an auxiliary to a steam engine

they are sometimes useful
;
thus at Faversharn a 15-horse-

power windmill raised in ten months 21,000,000 gallons
of water from a depth of 109 feet, saving 100 tons of coal.

European Windmills. In all the older windmills a shaft,

called the wind shaft, carried four to six arms or whips on

which long rectangular narrow sails were spread. The
wind shaft was placed at an inclination of 10 or 15 with

the horizontal, to enable the sails to clear the lower part
of the mill. The whip carrying the sail was often 30 to

40 feet in length, so that the tips of the sails described a

circle 60 to 80 feet in diameter. The sails were rectangu

lar, 5 to 6 feet wide, and occupying five-sixths of the length
of the whip. A triangrilar leading sail was sometimes

added. Sometimes the sails consisted of a sail-cloth spread
on a framework

;
at other times narrow boards were used.

The oldest mill was no doubt the post mill, the whole struc

ture being carried on a post; to bring the sails to face the

wind, the structure was turned round by a long lever. The

post mill was succeeded by the toiver, smock, or frock mill,
in which the mill itself consisted of a stationary tower, and
the wind shaft and sails were carried in a revolving cap

rotating on the top of the tower. Meikle introduced in

1750 an auxiliary windmill or fan, placed at right angles

to the principal sails, for automatically turning the mill

face to the wind. If the wind shifts, the small fan begins
to revolve and, acting through gearing, rotates the cap of

the mill. Mills are exposed to great danger if the sails

are not reefed or furled in high winds, and the reefing serves

also to prevent the speed of the mill becoming excessive.

In 1807 Sir W. Cubitt introduced automatic reefing arrange
ments. The sails were made of thin boards held up to the

wind by a weight. As the strength of the wind increased,

the boards were pressed back and exposed less surface.

American Windmills. American windmills generally
have the sails arranged in an annulus or disk. The sails

consist of narrow boards or slats arranged radially, each

board inclined at a constant angle of weather (see below) ;

and the impulse of the wind on these inclined surfaces

drives the mill. An American mill presents a larger sur

face for a given length of sail, and consequently the con

struction is lighter. To turn the mill face to the wind, a

simple large rudder or fish-tail is used, projecting back

wards in a plane at right angles to the plane of rotation

of the sails. There are a great variety of mills in America,
but those most commonly used are of two types. (1) In

those which have side-vane governor wheels the action

equivalent to reefing the sails is effected by turning the

whole wheel formed by the sails oblique to the wind, so

as to diminish the wind s action. A side vane projects in

the plane of rotation of the wheel, and the pressure of the

wind on this tends to turn the wheel edgeways to the

wind. This turning force is counterbalanced by a weight.
Hence for moderate winds the wheel is held up face to

the wind
;
for stronger winds it is turned obliquely. (2)

In centrifugal governor mills the slats forming the wheel

are connected together in sets of six or eight, each set

being fixed on a bar at about the middle of its length.

By rotating this bar, the boards or slats are brought end

on to the wind, the action being analogous to shutting

an umbrella. The boards are held up to the wind by a

weight, and are also connected to a centrifugal governor.
If the speed of the governor increases, the balls fly out and

lift the weight; at the

same time the sails are

partially furled.

Warner s Annular Sail

Windmill. Messrs Warner
of Cripplegate (London) make
a windmill somewhat similar

to American mills. The shut

ters or vanes consist of a frame

covered with canvas, and these

are pivoted between two

angle-iron rings so as to form
an annular sail. The vanes

are connected with spiral

springs, which keep them up
to the best angle of weather
for light winds. If the

strength of the wind in

creases, the vanes give to

the wind, forcing back the

springs, and thus the area on
which the wind acts dimin
ishes. In addition, there are

a striking lever and tackle

for setting the vanes edge

ways to the wind when the

mill is stopped or a storm is

expected. The wheel is kept
face to the wind by a rudder

in small mills
;
in large mills

a subsidiary fan and gear are

used. Fig. 1 shows a large
mill of this kind, erected in

a similar manner to a tower

mill. The tower is a framework of iron, and carries a revolving

cap, on which the wind shaft is fixed. Behind is the subsi-

FIG. 1. Warner s annular sail

windmill.
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diary fan with its gearing, acting on a toothed wheel fixed to

the cap.
Relation between the Velocity of the Wind and its Pressure on Sur

faces. When a flat thin plate is exposed normally to the wind, the

pressure 011 its front surface is increased and that on its back sur

face somewhat diminished. The resultant total pressure per square

foot in the direction of the wind is given approximately by the

equation ^= -005 i-
2

(1)

iff is in miles per hour, or

^=0023 v&quot; (la)

if v is in feet per second. Thus, winds at velocities of 5, 10, and

20 miles per hour would give a pressure of | ft, ft, and 2 ft respect

ively on each square foot of a surface normal to the wind, and

these may be considered ordinary working velocities for windmills.

In storms the velocity of the wind may reach a much greater value.

Pressures of 28 or 30 ft per square foot have been frequently regis

tered by anemometers, and at exceptionally exposed stations press

ures of 50, 80, and even 90 ft per square foot have been recorded.

These pressures, which are useless for working the windmill, must,

nevertheless, be reckoned with in deciding on its structural

strength.
Pressure on Surfaces Oblique to the Wind. The variation of press

ure with inclination of surface

is only known experimentally.
Let R be the direction of the

wind, making an angle 6 with the ^
normal to the surface, supposed
to be at rest. Then, if p is the

pressure per square foot of sur

face when the wind is normal to

the surface, the resultant normal

pressure on the oblique surface is

n=p
2c * e

&amp;gt;f,
ft per square foot (2).r

l + cosj

But the windmill sail moves in a direction perpendicular to the

wind. Hence, if v is the velocity of

the wind and u that of the sail, the

relative velocity is VVJ + v\ and the

direction of relative motion can be
found as follows. Let aa be the

plane of rotation of the sail. The
inclination 6 of the sail to the plane
of rotation is called the angle of
weather, and is the same as the

angle the wind makes with the nor
mal to the sail. Set off ob = v, bc= u,
then oc is the relative velocity, and

this makes an an^le = tan~1 - with the direction of the wind
v

and an angle + with the normal to the sail. Hence for the
moving sail

Before replacing p by its value in (1) another consideration re

quires attention. The sail generally moves faster than the wind
;

it is not a thin-edged plane, but presents a not inconsiderable surface
at right angles to its direction of motion, and thus creates resist

ance. Of the whole pressure of the wind a part only is effective,
the rest being used to overcome the resistance of the sail. It will
be assumed that the effective pressure driving the sails is only, for
v in feet per second, ^ = 001 v2 ft per square foot, and, therefore,
the effective normal pressure on the sails is, for the relative velocity

Vtf- + M8
, w= -001(1*+ t*

s
)
i
~~-- The component of this

in the direction of motion of the sail is n sin 0. Consequently the
useful work of the sail expressed in foot-pounds per square foot is

01 ]1

Husin0 = -001(v
2 + w2

)% r^~
-

r. By dividing the sail
sec (0+ 0)+ cos (0+ 0)

into strips and introducing the known values of u, v, and the
work done is easily found.

Best Angle of Weather. The best angle of weather is that which

&quot; a maxmum - Tllis the VC17
simple rule = 67^ -

|0. Given the velocity of the wind and that
of the tips of the sails, the value of is easily found for any point
of the sail, and thence 0. Thus, for

2-5 2-0

64

1-5

57

1-0

45

0-5,

= 72 68
J

64 57 45 27
= 13i 16i 19 24 33

Q
471.

Horse-Power of Windmills. For the older kinds of windmills
the following rule derived from some experiments by Coulomb maybe used. Let ?i = no. of sails, A area of each sail in square feet,
v velocity of wind in feet per second

; then the horse-power of the

mill is
nAi?

, this assumes the speed of the tips of the sails to

be about 2 to 3 times the wind velocity. For American wheels

Wolff gives the horse-power which may be expected for an aver

age of 8 hours per day as follows :

Diameter of
Wheel iu Feet.
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1871 the population of the municipal borough was 11,7G9
and in 1881 12,273; that of the parliamentary borough

(area 3253 acres) in the same years was 17,281 and

19,082 respectively. Of this last total 3464 were in

Buckinghamshire, into which county the parliamentary

borough of Windsor extends.

Windsor Castle, from its commanding position, its stately

group of ancient buildings, and its long list of historical

associations, is one of the most magnificent and interesting
of royal palaces. It has for many centuries been the chief

residence of the English sovereigns.
1 As early as the

time of the Heptarchy a stronghold of some importance
existed at Windsor

;
the chief part of this still remains, and

forms the great circular mound, about 125 feet in diameter,
on which the Round Tower now stands. This great earth

work was once surrounded by the fosse, agger, and vallum

which were usually constructed to defend both Roman and
Saxon strongholds. The primitive wooden enclosure was

replaced by a stone circuit-wall in the time of William the

Conqueror ;
and the first complete Round Tower was built

by Henry III. about 1272, but was wholly reconstructed on

a more massive scale by Edward III., who in 1344 designed
the new tower to form a meeting-place for his newly-estab
lished order of the Knights of the Garter. Edward selected

this spot because, according to a popular legend (quoted by
Froissart), it was on the summit of the circular mound
that King Arthur used to sit surrounded by his knights of

the Round Table. The main bulk of the present Round
Tower is of this date

;
but its walls were heightened, and

the tall flag-turret was added by the court architect, Sir

Jeffrey Wyatville, in the reign of George IV. In addition

to the Round Tower, Henry III. constructed long lines of

circuit-walls, crowned at intervals with many smaller towers,
one of which, named after him, still exists in good preserva
tion. He also built a great hall, kitchen, and other apart

ments, together with a chapel, which was afterwards pulled
down to make room for the present chapel of St George.
The beautiful little chapel cloister which Henry III. built

still exists, and on its walls are traces of contemporary
paintings in distemper. Another chapel was built by
Henry III. and dedicated to his favourite saint, Edward
the Confessor. This graceful building, with an eastern

apse, is now called the Albert Memorial Chapel ;
a good

deal of Henry III. s work still exists in the lower part of

its walls, but the upper part was rebuilt in 1501-3 by
Henry VII. Some years later the unfinished chapel was

given by Henry VIII. to Cardinal Wolsey, and for long
after it was known as &quot;Wolsey s tomb-house.&quot; Wolsey
engaged a Florentine sculptor named Benedetto 2 to make
him a very magnificent and costly tomb of marble and gilt

bronze, with a recumbent effigy at the top, probably very
similar in design to Torrigiano s tomb of Henry VII. at

Westminster. The rich bronze work of Wolsey s tomb was
torn oft and melted by order of the Commonwealth in 1642,
and the mere metal was sold for the then large sum of

600. In 1805 the black marble sarcophagus, stripped of

its bronze ornaments, was moved from Windsor and used

as a monument over Nelson s grave in the crypt of St

Paul s. Though Wolsey s tomb-house was roofed in and
used for mass by James II., the stone vaulting was not com

pleted till recent times, when the whole place was fitted up
by Sir Gilbert Scott as a memorial to the Prince Consort.

Its internal walls were then lined with rich marbles, and
decorated with reliefs by Baron Triqueti, in a style some
what tawdry and discordant with the old building.

The magnificent chapel of St George ranks next to

Westminster Abbey as a royal mausoleum, though no king
was buried there before Edward IV., who left directions

in his will that a very splendid tomb was to be erected

with an effigy of himself in silver. Nothing now remains
of this, except part of the wrought iron grille which sur

rounded the tomb one of the most elaborate and skilfully

wrought pieces of iron-work in the world. This grille has

recently been moved from the north aisle to the north side

of the sanctuary. The next sovereign buried here was

Henry VIII., who directed that his body should be laid

beside that of Jane Seymour, in a magnificent bronze and
marble tomb. The tomb was never completed, and what
existed of its metal-work was probably melted down by the

Commonwealth. No trace of it now remains. The chapel
itself is one of the finest examples of Perpendicular archi

tecture in England, and is on the whole finer in design than

the other two royal chapels, those of King s College at

Cambridge and that of Henry VII. at Westminster, which

were a little later in date. The existing building was

begun by Edward IV., who in 1473 pulled down almost the

whole of the earlier chapel, which had been completed and
filled with stained glass by Edward III. in 1363. The nave

of St George s was vaulted about the year 1490, but the

choir groining was not finished till 1507
;
the hanging

pendants from the fan vaulting of the choir mark a later

development of style, which contrasts strongly with the

simpler lines of the earlier nave vault. In 1516 the lantern

and the rood-screen were completed, but the stalls and
other fittings were not finished till after 1519.

The present private apartments of the sovereign at

Windsor were mostly rebuilt or remodelled by Sir Jeffrey

Wyatville, but some of the rooms, and especially the library,

contain fine mantelpieces and ceilings of the 16th and 17th

centuries. Among the many treasures preserved in tlie royal

library is a fine collection of drawings by the chief Italian

painters, together with three volumes of MSS. in the auto

graph of Leonardo da Vinci, illustrated with many draw

ings by his hand. 3 The library also contains a magnificent
series of portraits by Holbein, eighty-seven in number, highly
finished in sepia and chalk, representing the chief personages
of Henry VIII. s court all of them works of the highest

beauty and marvels of iconic vigour. The foundation at

tached to the royal chapel, which possesses the privileges
of a

&quot;royal peculiar,&quot;
consists of a dean, who is exempt

from any episcopal jurisdiction, and a college of canons.

The royal forest of Windsor is one of the finest in the

country, though it has been much reduced in size even

since 1790, when it contained about 60,000 acres; many
of its oaks are of great size and antiquity. (j. H. M.I

WINDWARD ISLANDS. See WEST INDIES.

WINE
THE

word &quot;wine&quot; in its widest sense includes all

alcoholic beverages derived from sacchariferous

vegetable juices by spontaneous fermentation
;

in the

1 See Loftie, Windsor, reprinted with etchings from The Portfolio,
London, 1885; Tighe and Davis, Annals of Windsor, I860; and
Ashton, Illustrations of Windsor Castle, 1841.

2
Probably a son or nephew of the Florentine sculptor Benedetto

da Maiano, who died in 1497 ; another member of the same family was

employed by Wolsey at Hamptou Court.

narrower sense of its ordinary acceptance it designates the

fermented product of grape juice, with which alone the

present article proposes to deal.

PART I. CHEMISTRY.

Vinous fermentation, phenomenally and chemically, is

3 These have recently been printed with an English translation by
Dr Richter, London, 1883. See also Dr Waagen, Treasures of Art in

Britain, London, 1854, vol. ii.

XXIV. 76
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Vinous
fermen
tation.

Pro-

fully explained under FERMENTATION (vol. ix. p. 92 sq.).

From what is said there it will be readily understood that

wine-making is an easy art where there is a sufficient

supply of perfectly ripe grapes. In Italy, Spain, Greece,

and other countries of southern Europe nature takes care

of this
;
in the more northern of the wine-producing dis

tricts of France, and especially on the Rhine in Germany,
the culture of the vine means hard work from one end of

the year to the other, which only exceptionally finds its

full reward. And yet it is in those naturally less favoured

districts that the most generous wines are produced.
Southern wines excel in body and strength ;

but even the

best of them lack the beautiful aroma (Bhime or bouquet)
characteristic of high-class Rhine Avine. The large propor
tion of sugar in southern grape juice would appear to be

inimical to the development of that superior flavour. Yet
in Missouri, for instance, where wine is produced in pretty
much the Rhenish way, from Rhenish kinds of grapes,
which there ripen far more readily than they do at home,
no wine equal in flavour to real Rhine wine has as yet
been made. It seems that the hard struggle for existence

which the vine-plant has to fight on the Rhine is essential

for the development of the peculiar flavour of the wine.

To secure the highest attainable degree of maturity in
or

the grapes, the vintage on the Rhine is postponed until

wine. the graPes almost begin to wither, and the white grapes
on the sunny side of the bunches exhibit a yellowish
brown (instead of a green) colour and show signs of flac-

cidity. In the best vineyards (where it is worth the

trouble) the bunches are carefully sorted, the ripest being

put aside and pressed by themselves. In some places even
the individual bunches are analysed and the best berries

cut out with a pair of scissors, to be used by themselves.

The processes concerned in the extraction of the juice are

described below (p. 605). If the production of red wine is

intended, the juice is allowed to ferment over the stalks

and skins until enough of alcohol has been produced to

enable the juice to extract the pigment from the skins.

After that juice and residue are separated. The alcohol,

however, extracts other things besides the pigment, especi

ally tannin, which imparts to red wines their characteristic

astringency. The must (or magma of crushed grapes) is

immediately conveyed to a cool cellar, the temperature of

which should lie between 9 and 12 C., and is placed in

large tubs or vats or open casks, and is then left to itself.

Although no yeast is added from without, vinous fermenta
tion sets in sooner or later, and after some four to five days
is in full swing. On the seventh day, as a rule, the pro
cess has passed its climax, and after ten to fourteen days
the yeast-scum on the surface disappears and the liquid
clears up. It now constitutes what is called Jungivein,
which still contains a considerable remnant of unfermented

sugar. This young wine is drawn off into large casks and

placed in cellars having a temperature of 9 to 12 C.
;
there

it is left for some months, generally until the following
March. The casks are filled almost to the bung-hole and

kept full by the occasional addition of wine, the small

bung-hole being covered so as to provide an outlet for the
carbonic acid, without giving any greater access to the air

than is absolutely unavoidable, to prevent acetous fer

mentation. During this period the small remnant of sugar
in the young wine gradually ferments away, while the

percentage of alcohol undergoes a corresponding gradual in

crease. As this after-fermentation progresses very slowly,
there is no perceptible increase of temperature in the liquid,
and even the newly-formed yeast cells remain deposited at
the bottom as a precipitate. On it certain components of

the must, being less soluble in (alcoholic) wine than in

the must, separate out, as, for instance, the albumenoids

and, most markedly, the bitartrate of potash; this last
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for exportation into Great Britain, are habitually doctored

by the addition of cane sugar and cognac.
Wine- Wine-Breiving. One mode of assisting nature in wine-

brewing. making is the process of
&quot;gallisizing,&quot;

so called from its

inventor (Gall), which is largely practised on the Rhine.

In a given vineyard the must produced in a good year is

characterized by certain percentages of free acid and of

sugar. In bad years the latter decreases and the former

increases. But this, according to Gall, can be easily

remedied by adding sugar and water in sufficient quantity
to establish the percentages of free acid and sugar which are

characteristic of the best years, and then allowing the mix

ture to ferment. The sugar is added sometimes in the form

of cane sugar (which is no doubt the best substitute for

natural grape sugar obtainable), but more frequently in the

form of what is known in commerce as &quot;

grape sugar,&quot;

which is in reality more or less impure dextrose produced
from potatoes or maize starch (see SUGAR, vol. xxii. p. 623).

Scientifically speaking, Gall s method appears to be un

objectionable ;
but that it does so is really owing to our

ignorance of the intricacies of the actual process of grape-

juice fermentation. In any case, grape juice is one thing
and dextrose plus so much pump-water is another

;
and

the sale of gallisized as &quot;natural&quot; wine must be pro
nounced a fraud. Science affords a means of distinguishing
a gallisized from a natural wine, if the added sugar con

sisted of dextrose. The sugar of normal grape juice is

half dextrose and half laevulose
;
a similar mixture is pro

duced from added cane sugar. In the process of fermenta

tion the dextrose is the first to disappear ;
the rest of the

laevulose then follows. Hence a finished natural wine, if

it turns the plane of polarized light at all, will turn it to

the left
; but, if the wine was doctored with dextrose,

certain dextro-rotatory impurities survive to the end and
the wine turns the plane of polarization to the right

(Neubauer). A commission of experts who met in Berlin

in 1884 declared gallisizing to be a legitimate practice as

long as the water added does not amount to more than

twice the weight of the added sugar. Liebig long ago
recommended the addition of a concentrated solution of

neutral tartrate of potash to ready-made wine, as a means
for reducing its acidity. If the free acid is tartaric, it

combines with the tartrate into cream of tartar, which

gradually separates out and can be removed by decanta-

tion or filtration. Long before Gall, Chaptal showed
that bad must may be improved by adding the calculated

weight of (cane) sugar and neutralizing the excessive acid

by means of powdered marble. The principal feature in

Chaptal s, as compared with Gall s method, is that it dis

cards the resources of the pump.
Plaster- In Spain, Portugal, and France it is a very common
ing wine,

practice to dust over the grapes with plaster of Paris or to

add the plaster to the must. The intention is, in the

former case, to prevent putrefaction of the berries, in the

latter to add to the chemical stability of the wine. Ac

cording to experience, a plastered wine is ready for bottling
sooner than it would be in its natural condition. The
chemical process involved consists in this : the sulphate of

lime, CaSO4 , decomposes the bitartrate of potash, (C4
H

4
O

(; )

KH, of the must, with the formation of insoluble tartrate of

lime, (C4
H

4O6)Ca, and soluble acid sulphate of potash,
KHS04 . The latter takes up potash from, chiefly, the

phosphate present and becomes normal salt, K2
SO

4 ,
with

the formation of free acid (e.g., phosphoric acid). A
plastered wine is relatively rich in potash and in sulphuric
acid. Amongst German wine-analysts it is customary to

report all the sulphuric acid found as sulphate of potash,
K

2
SO

4
. If the calculated sulphate amounts to less than

2 grammes per litre, the wine is passed as being at any
rate not excessively plastered. But the interpretation of a

sulphuric acid determination, in the case of German wines
more especially, is rendered very uncertain owing to the

widely spread practice that prevails of disinfecting wine-

casks with sulphurous acid (by burning sulphur within

them) before they are used.

Want of space will not allow of the treatment of wine

analysis generally; but sufficient has been said to show
how far the genuineness of a wine can be proved by
chemical analysis. Against the most important and fre

quently occurring fraud, namely, the substitution of a

genuine, but inferior, for a high class wine of a similar

kind, chemical analysis is at present absolutely powerless.
It sometimes happens that wine becomes viscous and Injurioui

forms threads when poured from the bottle. This mischief, ferments

which is caused by the development of a foreign ferment,
&c

can be cured by the judicious addition of a solution of

tannin, which precipitates the
&quot;gum.&quot;

From a similar

cause comes acetous fermentation, which always takes place
in a moderate degree, but may assume undue dimensions.

Red wines are liable to develop a foreign substance which

imparts to them a bitter taste. A wine kept in a mouldy
cask assumes of course a mouldy taste and smell. Some
times a wine will

&quot;

capsize
&quot;

: the alcohol and the acid

disappear and what was wine becomes an insipid un-

drinkable liquid. Most of the injurious effects caused in

wine by foreign ferments can be prevented by a process
introduced by Pasteur. The wine is kept for a sufficient

time at a temperature of 70 C. in the absence of air, and
then transferred to a germ-free cask, without allowing it

to come in contact with more air than can be helped. The

only objection to Pasteur s precautionary method is that it

renders the wine slightly flat through the removal of part
of its carbonic acid. No doubt these deleterious con

sequences might be prevented to a very great extent if the

fermentation were conducted from the first in casks which
communicated with the air only through a (wide enough)
tube full of cotton wool, which medium is known to filter

off all germs (see FERMENTATION, vol. ix. p. 95).

E/ervescing or Sparkling Wines. These wines are Spark -

largely impregnated with carbonic acid engendered by an lins

after-fermentation in the closed bottle by means of added
W1

sugar. The art originated in Champagne, where the best

sparkling wines are produced, and whence it has spread
to the Rhine, the Moselle, and other districts. The natural

wine of Champagne is not of a very high order
; yet it pro

duces the best champagne. For champagne-making blue

grapes are preferred. In eliminating the juice excessive

pressure is avoided, so as to keep the must clear of particles
of skin. The processes of fermentation and clearing, as

well as those connected with the making of champagne
generally, are described in detail below (p. 606). Cham
pagne-makers distinguish three grades of effervescence.

In mousseux the pressure in the bottle amounts to from

4 to 4 1 atmospheres; in grand mousseux it reaches 5

atmospheres ;
and less than 4 atmospheres pressure con

stitutes cremant (from la creme,
&quot; cream

&quot;),
a wine which

throws up a froth but does not give off carbonic acid

violently. A champagne which contains relatively little

sugar is called
&quot;dry&quot;;

it is chiefly this kind which is

imported into Great Britain, where champagne is used

habitually as a dinner wine. In France a sweet wine is

preferred. The intensely sweet substance called &quot; saccha

rine&quot; (see SUGAR, vol. xxii. p. 623) has been utilized for

producing a sparkling wine which is both sweet and dry.

Cheap champagnes may be (and we believe are) produced

by simply adding sugar and some flavouring matter to

wine, and then pumping in carbonic acid in the soda-water

fashion. The following extract from a table by August

Dupre will show the chemical composition of the wines

most popular in Great Britain. The numbers may be
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which is very productive, and not so liable to attacks from Oidium

as other descriptions. The grapes of this vine, however, have to

be gathered with promptitude, as they ripen very quickly and if

subjected to rain soon become rotten. The vine most generally

selected, however, is the Malbec, which is a remarkably early bearer,

its chief disadvantage being that it is very susceptible to frost. Of

the various vine diseases and pests the chief is undoubtedly the

Phylloxera (see VINE, p. 238 above), which was first seen in Medoc in

1869. The amount of damage caused by this insect during the past
fifteen years is almost incredible, and at one time it was feared that

the vineyards would be wholly destroyed. Of late, however, con

siderable success has been met with in checking its inroads, the

area now under vine cultivation being larger than was the case

when its ravages first began to make themselves severely felt.

Another evil which has occasionally been very virulent is the

Oidiuiii, a species of fungus, which first made its appearance in

France in 1851, about which time it also devastated the vineyards
of Madeira. Another cause from which an enormous amolint of

damage has been done of recent years is the mildew, which not

only destroys the leaves and fruit, but further leaves its taint on

wines made from grapes affected by it. It is believed, however,
that a complete cure or prevention for this pest has been found in

a solution of sulphate of copper. In addition to these enemies,
the vine-grower has to take account of hail, frost, and coulure

this last caused by too great humidity of the soil, which leads to

large quantities of flowers falling from the branches before turning
into grapes, and also to the grapes themselves falling. The vintage
in Medoc usually commences between the middle and end of Sep
tember and lasts from two to three weeks. The process is a very

.simple one. The grapes are gathered and brought on bullock drays
to the press-house ;

here they are separated from the stalks and

placed in vats, where they arc allowed to ferment for a period of

from seven to fifteen days. As soon as the wine is sufficiently made,
it is drawn off into hogsheads and removed to light and airy stores.

The first month the bung is put lightly in and the cask filled up
every three or four days ;

the second month it is put in more firmly
and the cask filled every eight days. In March, the lees having
fallen, the first soutirage or drawing-off takes place. A second is

made in June and a third in November, after which the hogsheads
are turned on their side and the fillings-up cease. In the second and

following years, after the wine has been removed to dark cellars,

two drawings-off suffice, one in spring and the other in autumn.
After this, if the wine ferments, it is drawn off in a sulphured
cask, and if necessary fined with eggs and again drawn off in a

fortnight.
The great variety of qualities that the wines of Medoc possess

has necessitated their classification, by which they have been
divided into paysan, artisan, bourgeois, and fine growths, the last-

named being subdivided into five categories, and known as the

&quot;classed growths.&quot; This classification is the result of years of

observation and study, going back to the 18th century, its present
form being the result of a conference of brokers in 1855. Subjoined
is a list of the red wines of Medoc (the English &quot;claret&quot;), with
the names of the cantons to which they belong.

FIEST GROWTHS.

Chateau Latitte, Pauillac.

,, Margaux, Margaux.

Chateau Latour, Pauillac.

Haut-Brion, Pessae.

SECOND GROWTHS.
Chateau Mouton -Rothschild, Pauillac.

Rauzan-Segla, Margaux.
,, Kauzan-Gassies, ,,

Leoville-Lascases, St Julien.

Leoville-Poyferre, ,,

Leoville-Barton,
Durfort-Vivens, Margaux.
Lascoinbes, ,,

Gruaud - Larose -
Sarget, St

Julien.

Chateau Gruaud-Larose, St Julien.

Branne-Caiitenac, Cantenac.

,, Pichon-Longueville, Pauillac.

,, Pichon-Longueville- Lalande,
Pauillac.

,, Dueru-Beaucaillou, St Julien.
Cos d Estournel, St Estephe.
Chateau Montrose, ,,

THIRD GROWTHS.
Chateau Palmer, Cantenac.

,, La Lagune, Luclon.

,, Uesmirail, Margaux.
Calon-Segur, St Estephe.

,, Ferriere, Margaux.
,, Becker, ,,

Chateau Kirwan, Cantenac.
D Issan, Cantenac.

Lagrange, St Julien.

Langoa, ,,

Giscours, Labarde.
Malescot, Margaux.
Brown Cantenac, Cantenac.

FOURTH GROWTHS.
Chateau Saint-Pierre, St Julien. Chateau La Tour Carnet, St Laurent.

,, Branaire-Duluc, Rochet, St Estephe.
Talbot, Beychevelle, St Julien.

,, Duhart-Milon, Pauillac. Le Prieure, Cantenac.

,, Poujet, Cantenac. Marquis de Thenne, Margaux.
FIFTH GROWTHS.

Chateau Pontet-Canet, Pauillac.

,, Batailley, ,,

Grand-Puy-Lacoste,
Ducasge-Grand-Puy, ,,

Chateau Lynch-Bages,
,, Lynch-Moussas,

Pauzac, Lahanle.

,, Moiiton-d Annailhacq, Pauil
lac.

Chateau Lo Tertrc, Arsac.

Haut-Bages, Pauillac.

,, Pedesclaux, ,,

,, Belgrave, St Laurent.
., Caniensac, ,,

Cos-Labory, St Estephe.
Chateau Clerc-Milon, Pauillac.

,, Croizet-Bages
,, Cantemerle, Macau.

The average yield of the Gironde during the ten years 1876-1886
amounted to 1,435,863 hectolitres, or about 31,589,000 gallons, an
average which has been placed considerably lower than that of the

preceding decade by the small yields of 1881, 1882, 1884, and 1885.
In each of the prolific years of 1874 and 1875 the production of the
Gironde exceeded 5,000,000 hectolitres, and in 1869 it reached

4,500,000. The principal claret vintages of the 19th century are
considered to have been those of 1815, 25, 28, 31, 34, 41, 47,

48, 58, 64, 69, 70, 74, and 75. From 1875 to 1882 nothing
exceptional was produced. Of the vintages since 1882 it is still too

early to speak, although it is probable that some of the 1884 s, where
they have escaped the mildew, and the 1887 s will turn out well.

Sauterne, or what is known as the white-wine-producing district Sauterne,
of Medoc, lies to the south of Bordeaux

;
and to those who are only

familiar with the Medoc vineyards it gives the impression of being
quite a distinct country, having more the appearance of the Rhine

provinces than of the south of France. The vintage in the Sauterne
district is frequently as late as the end of October, and in some
cases does not take place until November. The method followed
differs from that of Medoc, the grapes being gathered almost one

by one, and not until they have almost assumed the appearance of

rottenness, or extreme ripeness, so that in fact fermentation has
commenced before the fruit is taken from the plant. The Sauterne

grapes are white and of medium size, and yield a must which does
not lose the whole of the sugar during fermentation, but remains
sweet without the addition of spirit. In gathering the grapes, it

is customary for women to cut off with scissors the berries as they
ripen, the vintage thus lasting over a considerable time. The
grapes, moreover, are not put into vats, but are carefully pressed
and the juice put into hogsheads, while the fermentation completes
itself. The first result is a very sweet luscious wine, known as the

tete, which is chiefly sent to Russia, where it makes enormous

prices. Following this a second wine, of a drier character, called

millieu, is made from the less saccharine grapes, this being the
class of wine generally known as Sauterne. There is also a third

process, in which all the remaining grapes are mixed together and

pressed, the result being called the queue. In the preparation of
the better class wines for the English market the three varieties

are usually mixed in certain proportions, so that the wine sent to
the United Kingdom is very different from the oily liqueur-like
article which is in such favour in the colder climate of Russia.
As a rule all the finer descriptions are put into bottle before ship
ment, the corks bearing the name of the chateau and the vintage,
as is the case with the chateau-bottled red wine. The character of
Sauterne may be best described as being, in good years, very luscious
and yet very delicate, and possessing a special sere, or, in other

words, having that special taste which, while it remains in the .

mouth, leaves the palate perfectly fresh. The Sauterne district

comprises the communes of Sauternes, Bommes, and Barsac, with

part of those of Freignac, Saint-Pierre-de-Mons, and Fargues. The
finer growths, like the red wines of Medoc, are arranged in classes,
in the following order :

GRAND FIRST GROWTH.
Chateau Yquem, Sauternes.

FIRST GROWTHS.
Chateau La Tour Blanche, Bomme.s.

Peyraguey, ,,

Vigneau, ,,

Smluiraut, Preignac.
Coutet, Barsac.

Chateau Climens, Barsac.

Bayle (Guiraud), Sauternes.

,, Rieussec, Fargues.
,, Rabaut, Bommes.

Chateau Myrat, Barsae.

Doisy, ,,

Peyxotto, Bommes.
D Arche, Sauternes.

Filhot,

SECOND GROWTHS.
Chateau Caillou, Barsac.

Suau, ,,

,, Malle, Preiguac.
,, Romer,
,, Lamothe, Sauternes.

Bronstet-Xerac, Barsac.

The prices of the
&quot;grand

&quot;

Sauterne wines vary enormously accord

ing to the year, the quality of which is also very various. Between
1870 and 1885 the first growths have ranged from 8 to 60 per
hogshead. Chateau Yquem in the ordinary way fetches from one-
fifth to one-fourth more than the other first growths, whilst a
rather greater difference rules between the first and second growths.
There is, however, no positive rule in this respect ;

for if, as

occasionally happens, a first growth is vintaged a little too late and
does not succeed so well as some second growths, the latter will

fetch quite as high,
if not higher, prices.

Champagne takes its name from the old province which is now Cham-

represented by the departments of Marnc, Haute-Marne, Aube, and pague.
Ardennes. It is from the first two that the greater portion of

this description of wine is derived, the best qualities being pro
duced in Marne. The vineyards are situated on the banks of tho
river in the neighbourhood of Epernay, and extend from the right
bank over the mountains of Rheims to the vicinity of that city and
from the left bank to the small town of Vertus. Of those near tho

river the principal are at Ay, Dixy, Hautvillers, and Mareuil on
the right bank, and at Pierry and Moussy on the left, whilst in the

district reaching to the south of these are those of Avize, Cramant,
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and Vertus. The vineyards of the mountain include those of

Verzenav, Sillery, Rilly-en -Montague, and Bouzy. The sparkling

champagnes are made from both white and red grapes, carefully

pressed, and the wine is of an amber colour, more or less deep ac

cording to vintage and to the proportion of black grapes used. The

grapes are pressed in a large 2&amp;gt;rcssoir,
the first pressing yielding the

best quality, whilst the second and third are proportionately in

ferior. The wine from the first pressing is about equal in quantity

to that of the other two combined. The vintage usually takes place

in the first week in October, the young wines being left to ferment

in the cask until the winter, when the first racking takes place,

which operation is repeated a month later, when the wines are fined

previously to being put in bottle. The wines of the various growths
are mixed in the proportions desired, and a certain quantity of old

wine (preserved in cask) is added. The amount of saccharine in

the wine is also ascertained, and if deficient the requisite quantity
in the form of refined candied sugar is added to bring it to the

necessary degree for producing fermentation in the bottle. The

bottles, which are carefully selected, those showing the least flaw

being rejected, have sloping shoulders, in order that the sediment

may not adhere to the sides in the after-process. The wine, after

being corked, is secured by an iron clip, and the bottles are arranged
in piles in a horizontal position, in which they remain throughout
the summer months. During this time the carbonic acid gas is

generated, as is also a sediment, which falls to the side of the

bottle. The wines are then stacked away in cellars until required
for shipment. Previous to the wine being prepared for this pur

pose, the bottles are placed in a slanting position, neck downwards,
in cranks made in the shape of the letter A, and are daily shaken

very &quot;slightly,
so that by degrees the sediment falls into the cork.

This operation is very delicate, the slightest twist being disastrous.

The incline is gradually increased, so that at last the bottle is

almost perpendicular, a process which generally takes from three

to six weeks. With the sediment thus on the cork, the iron clip is

removed, when the force of the wine sends out the cork together
with the sediment. The wine is now subjected to dosage or liqueur-

ing, the amount of which depends upon the sweetness required ;

the bottles are then filled up with wine, corked, and wired ready
for shipment. The liqueur used is made from the finest wine,
candied sugar, and cognac, the usual amount of which for wine
sent to the United Kingdom is from one to four per cent. For
colder countries the percentage of liqueur is much greater, in some
cases exceeding twenty per cent. The liqueuring is regulated by a

machine, by which the quantity is measured to a nicety ;
but in

some establishments it is still measured by hand witli a small ladle.

The principal centres of the champagne trade are Rheims and

Epernay, although important establishments exist at Ay, Avize,

Chalons, and Dizy. The total production of Marne averages about
a million hectolitres annually. A large proportion of this, however,
is unsuitecl for making champagne. At the same time the supply
is still considerably in excess of the demand, the stock in mer
chants cellars in the district having amounted in May 1887 to

upwards of 82,000,000 bottles, whilst at least half that quantity
existed in cask, the total stock thus eqxialling nearly six years

requirements.
Saumur. Another district of France which produces large quantities of

sparkling white wine is that of Saumur, in the department of

Maine-et-Loire. These wines have been known for centuries, but

up to 1834 were only used as still wines. At that date a successful

attempt was made to convert them into sparkling wines, after

which they were principally used to supplement the deficient

vintages in Champagne. In 1874 sparkling Saumur was introduced
into the United Kingdom in its own name, and has since made con
siderable advance in the English market, owing mainly to its good
quality and its moderate price. It has a great resemblance to the
wines of Champagne, and is very fine and wholesome

; and, although
it lacks the body and finesse of the best growths of Marne, it com
pares very favourably with the lower grades of these wines, and is

also much lower in price, the best descriptions being obtainable by
the English consumer at little more than three shillings a bottle.

The judges of taste and analysis at the Paris exhibition in 1878

gave the following award : &quot;The wine does not differ from Cham
pagne in respect of sweetness and lightness ;

it is equally white,
clear, and sparkling. It contains in nearly the same proportion the
same substances as the wines of Champagne.

&quot; The town of Saumur
is situated on the banks of the Loire and at the foot of a command
ing range of hills, to which latter fact the country in a great measure
owes its success as a producer of sparkling wines, as the hills furnish,
at a trifling cost and in excellent quality, mile upon mile of the
excellent cellarage which is indispensable to their preparation.
These cellars are excavations in the hills from which the limestone
has been taken, and possess the advantages of easy access and even

temperature. The best wines of the district are made from black

grapes pressed en blanc, as in Champagne, the usual variety of
vine being the Breton. The white grapes employed are the Pineau
llanc, which are vintaged a full fortnight later than the red grapes.
According to the system of manufacturing sparkling Saumur, one-

half of each year s must is put into barrels by itself to ferment and
become wine, and is kept to be mixed with one-half of the next year s

must. In the following May the mixture is put into bottles to

undergo its second fermentation, which is induced in the same
manner as in champagne, the wine being treated in precisely the

same manner. The sediment is also worked into the neck in a

similar way, and is thrown oft by the system of disgorgement. The

average yield of Maine-et-Loire for the ten years ended 1887 was
about 11,990,000 gallons.
Next to those of Medoc, the wines of Burgundy are the best Bur-

French red wines known in England. This district comprises the guudy.
departments of Cote-d Or, Yonne, and Saone-et-Loire, known in

former days as Upper and Lower Burgundy. By far the finest

qualities are grown in Cote-d Or, in the two communes of Nuits
and Beaune. The former lies in the neighbourhood of Dijon, and

comprises some of the choicest growths, merging into Beaune in

the south, which in its turn adjoins the Macon district, in the

department of Saone-et-Loire. The wines of Cote-d Or are grown
on the slopes of a range of hills which traverses the department,
the best vineyards lying about half-way up the side, where they
get the full rays of the sun, the vine apparently deteriorating as it

is planted above or below this altitude. As in the case of Medoc

wines, the best growths are kept distinct and have a high reputa
tion. The usual classification is as follows :

Red Wines.

Class I. Romanee-Conti, Chambertin,
Clos Vougeot, Richebourg, La
Tache.

Class II. Musigny, Romance -St-

Vivant, Le Clos Saint -Georges,
Le Corton, Les Bonnes Mares, Le
Clos du Tart.

Class III. Arvelets, Rugiens, Beau-

Class III. Continued.

mont, Cailles, Cras-Murge, Bou-
dots, Porrets, Pruliers, Thaurey,
Vaucrains, Cailleret, Champans,
Clavoillon, Clos Margeot, Clos

Tavannes,, Noyer, Bart, part of

Corton, Echezaux, Feves, Greves,
Fernere, Sautenot.

Class I. Montvachet.
Class II. Chevalier Montrachet,

Batard Montrachet, Charmes,

mate Wines.

Class II. Continued.

Combettes, Genevrieres, Goutte
d Or, Charlemagne.

The wines of Cote-d Or are full-bodied and of excellent colour
;

they are of great reputation on the Continent, especially in Belgium,
although till recently not so well known in England, owing to the

difficulty experienced in keeping them. But this drawback has

now been removed by increased care in their treatment, and by a

system of freezing in the young wines, by which a quantity of the

natural water is removed and the alcoholic strength of the re

mainder thereby increased. One of the principal features of the

Cote-d Or is the Hospice de Beaune, a celebrated charitable institu

tion and hospital, the revenues of which are principally derived

from certain vineyards in Beaune, Corton, Yolnay, and Pommard.
The wines of these vineyards are sold every year by auction on the

first Sunday in November, and the prices they make serve as

standards for the various growths of Burgundy. In Yonne, lying
to the north-west of Cote-d Or, a considerable quantity of wine is

made, both red and white. The former has good colour and body,
with a fair bouquet, but is much inferior to the wines of Burgundy
proper. The latter, grown mostly in the commune of Chablis, is Cliablis.

of fair quality and is generally known by the name of this district.

Saone-et-Loire, which lies to the south of Beaune, produces the

wine known as Macon, grown in the neighbourhood of that town, Macon.
the best growths being those of Theorine. The wines of Macon
have most of the Burgundy characteristics, but are lighter in colour

and body, and lack much of their bouquet and flavour.

Red and white wines are produced in the arrondissement of Hermit-
Valence in the department of Drome. These wines are of excellent age

quality and improve greatly in bottle, in which state they will

keep for many years. The white wines are especially choice, and
have a far greater reputation than the red. They are soft and rich,

and are said to have no analogy to any other white wine known.
The departments of Charente and Charente-Inferieure, although Charente.

their wines are unknown in the United Kingdom, are celebrated

on account of the brandy distilled from them. This industry has

suffered enormously of late years from the ravages of the Phylloxera,
which has destroyed many of the best vineyards in the neighbour
hood of Cognac. The wines of fhe district are in themselves

common and of little use but for the still, for which purpose they
cannot be approached by those of any other department. But the

proportion of wine required to make brandy is so high that, unless

it can be produced at a moderate price, the cost of the spirit becomes
enormous

;
hence the proprietors have been unable to obtain a

sufficiently high price for their wines to make it worth their while

to incur the cost of resisting the plague, and consequently a large

quantity of vine-land has gone out of cultivation. In 1874 the

produce of the two departments amounted to over 250,000.000

gallons, whereas that of 1887 was little over 14,000,000 gallons.

During the last two or three years re-planting has been diligently
carried on.

The above constitute the principal varieties of French wines

known in the United Kingdom ; they form, however, but a small

fraction of the entire production of the country. Enormous quan-
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titles are produced in the southern provinces, but they are of a

commoner description and are reserved for home consumption.
Thus in 1887 the two departments of Aude and Herault yielded
between them 5,643,832 hectolitres, or about 124,160,000 gallons,

which was considerably in excess of the total produce of the

districts previously alluded to. In the department of Pyrenees-

Orientales, in the old province of Roussillon, a full-bodied and

deep-coloured wine is produced, a small portion of which is sent

to Great Britain and is of a better quality than most southern

growths. This wine is known by the old name of the province
and is of considerable value for blending light thin wines. There

are also some very fair wines made in the department of Jura and
in the district lying east of Burgundy.

Algeria. Owing to the devastation caused by the Phylloxera in

France much attention has of recent years been bestowed on vine

culture in Algeria. The result of the first experiments has been very

encouraging. M. Bouchardat in a recent report to the Medical

Society of Paris wrote &quot; In the not very distant future by means of

the vine we may look for the definite conquest of Algeria. Through
its cultivation new colonists will be brought into the country and
the habit of labour and its accompaniment, wealth, will result both

for them and for the natives. It is through the cultivation of the

vine also that we may hope to remove the greatest present obstacle

to progress in Algeria, viz. , the unhealthiness of the marshlands
;

for in reality on all the soils where the vine is cultivated we soon

see those conditions disappear to which intermittent fevers owe
their

origin.&quot; Algeria undoubtedly possesses soil and climate suit

able to vine culture
;
in fact, the vine seems almost to grow at will

and is productive in the third year after being planted. The laying
out of vineyards is consequently proceeding very rapidly, and con

siderable improvement by means of skilled labour is becoming
noticeable in the making of the wines. The wines of Algeria re

semble that of Roussillon in general character, being full-bodied,
with good colour and alcoholic strength. The greatest quantity is

produced in the province of Algiers, although there is a consider

able yield in the provinces of Constantine and Oran, the latter

being cultivated principally by Spaniards.

Spain.

Spain is second only in reputation to France among wine-growing
countries. Its white wine, known as sherry, first brought it into

prominence ;
and the red wines of Tarragona and Rioja have of

late years formed a great feature in the commerce of the Peninsula.

The reduced yield of the French vineyards, especially of those pro

ducing the cheapest wines, owing to the ravages of the Phylloxera,
combined with an increased home consumption, has compelled that

country to import large quantities of wine for its own iise, and

Spain has taken a foremost place in supplying the demand which
has thus sprung up. In addition to this, a considerable quantity
is exported to other countries, Great Britain amongst the number,
in the shape of Spanish claret and port, which are perhaps of as

good an intrinsic value as any that reach the &quot;United Kingdom.
The wines of Andalusia naturally claim a priority in description.

Sherry, so called from the town of Jerez (Xeres) de la Frontera,
the headquarters of this industry, is produced in Andalusia in the

area included between San Lucar in the north, Port St Mary in

the south, and Jerez in the east. This tract of country contains

in all about 25,000 acres of vine-growing soil. The system of pre

paring sherry is different from that followed in the case of most
other wines. In France every small grower can make his few

hogsheads of wine, and when these have been made the process is

complete. In Jerez, on the contrary, the immense establishments,

many of them owned by Englishmen, purchase the grape juice or

fruit and make their own must. The wines, which are stored in

bodegas or sheds above ground, are reared for a number of years
as soleras. These soleras consist of vats of various characters of

sherry, the style of which is unvaryingly kept up, and whenever a

quantity is drawn off they are filled up with wines of the same

description. Certain quantities taken from various soleras are

blended in order to make up the regular marks, by which means
the style of different shipments is maintained. There are several

different varieties of sherry known in the United Kingdom, which

may be divided into the Amontillado and the Manzanilla classes.

The Amontillado class may be again subdivided into Fino and
Oloroso, the former being the more delicate

; frequently the two
descriptions are different developments of exactly the same wine.
The Manzanilla wines are very much lighter and drier, and are the

produce of vines grown on the coast. In making up the marks for

the different markets several varieties of sweetness and colour are

required. These are obtained by the addition of vino dulcc made
from grapes which are allowed to grow dead-ripe, and of colouring
matters made from wine boiled down almost to a liqueur. A cer
tain amount of grape spirit is added to check the tendency to re-

fermentation. This system applies only to the Amontillado class.

The Maiizanillas are mostly shipped in their natural state, with spirit
added in small quantities only where it is feared that the wines
will otherwise not be able to stand the journey. This description

of wine, however, has not hitherto been in great demand in Great
Britain. In addition to Manzanilla, there is another description of

somewhat similar wine, but with less characteristic taste and some
what more body, known as Montilla

;
it is grown in the province Montilla,

of Cordova. Yet another description of wine grown in the vicinity, Moguer,
on the right bank of the Guadalquivir, is that known as Moguer, &c.
which resembles a cheap sherry, and is only used for blending with
the commonest qualities. Of late a large quantity of this wine
has found its way to France to assist in making a cheap wine for

the French consumers. Other districts in the south of Spain well
known for the production of wine are those of Malaga and Rota.
The former yields a sweet description, principally made from
Muscat grapes, although a coarse drier wine of the sherry type is

also produced. The Rota district is known principally for a sweet
red wine, known in England as &quot;tent&quot; (tinto), mainly used for

ecclesiastical purposes.
The central districts of Spain also produce some good red wines Val de

suitable for exportation, such as Val de Penas, which have moderate Peiias.

colour and considerable strength, and are said to be the produce
of vines brought from Burgundy. The name Val de Penas, how
ever, is often given also to wines grown in the neighbouring dis

tricts. The system of storing these wines is very similar to that
mentioned by Horace in connexion with Falernian, and is still

practised at Montilla. The wines are placed in large earthen jars

(tinajas) like Roman amphorse, which are prepared inside with a
kind of varnish with a view to the preservation of the wine.

Leon and Old Castile in the northern and central parts of Spain Riojaand
furnish about one-half of the wine grown in the entire country. Tarra-
On the border of this region is the rich and fertile district of Rioja gona.

(Logroho), which has a climate admirably suited to the production
of wines of moderate strength. The wines of Navarre are more
full-bodied and have more colour and alcoholic strength, but owing
to want of care in their production are less suitable for exportation.
In Catalonia there is a much more important wine industry, the
district producing what is known in England as Tarragona or

Spanish red. The best quality produced is the wine of the Priorato
district (about 15 miles inland from Tarragona), which is very rich

and full-bodied, and keeps well. Unfortunately this particular
area, which is chiefly mountainous, is limited. The next descrip
tion to this is the wine of Huesca, which is also fine-coloured and
full-flavoured. The wines of Aragon are also good, but require

special care owing to their liability to a second fermentation. The
best growth is that of Carinena (Zaragoza). The greater part of

the Spanish wines imported into France are supplied from Catalonia
and Aragon. A French authority on the subject states that &quot;of

all the towns in Catalonia which supply wines to France Manresa
is in reality the one which, for several years, has sent the largest

quantity. This region enjoys a climate more temperate than that
of Roussillon, and from hence are derived three-quarters of the wine

shipped to France from Barcelona. Hence may be found all types
of wines, including dry white and natural red.

&quot;

The only islands of the Canary group on which vine culture is Canary
now carried on on a commercial scale are those of Gran Canaria wine.

(Grand Canary) and Teneriffe, for although a certain amount is pro
duced at Palma it is all used for local purposes. On the two first-

named islands the industry has fallen away of late, owing to the

attacks of Oidium, which destroyed the vines at about the same

period as in Madeira. Since then the islands have been chiefly de
voted to the production of cochineal, until the recent discovery of

aniline dyes, which has, to a great extent, ruined the industry, and

again led the inhabitants to turn their attention to vine culture.

This has been especially the case in Gran Canaria, where a consider

able area of ground is nowr

planted with vines, and a fair return of

wine is obtained. These are being treated similarly to those of

Madeira, which they greatly resemble in character. In Teneriffe a

wine known as Vidonia, which is of a somewhat similar type, is

produced, and is exported in small quantities. Vine-growers in

this island adhere more to the methods in vogue in Spain.

Portugal.

The generous, full-flavoured wines known as port are the produce Port,

of the district of Alto Douro in the north-east of Portugal, which

begins at a point on the river Douro some 60 miles above Oporto,
whence these wines are shipped. The whole of the port-wine dis

trict, comprising a region between 30 and 40 miles in length with
a maximum breadth of about 12, is rugged and mountainous,

necessitating the construction of terraces supported by walls, with
out which protection the soil would inevitably be washed away by
the winter rains. The climate of Alto Douro is very cold in

winter and extremely hot in summer (frequently 108 Fahr. in the

shade). It is owing to this intense heat combined with the peculiar
richness of the soil, which is of argillaceous schist formation, that

port wines attain to such perfection of colour, body, and ripeness.
Till quite recently the means of communication between Oporto
and Alto Douro were extremely limited. Roads in the district

itself there were none, or very few, and the only way of getting
the produce to the port of shipment was by the river, the naviga-
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tion of which, at all times difficult and even dangerous, on account

of the numerous rocks and rapids which obstruct its course, is often

rendered impossible by freshets. The Douro railway, however,

now traverses the whole length of the wine country along the river

bank from Oporto, and other lateral railways are in course of con

struction which will open up several fine wine-producing districts

hitherto unavailable owing to want of roads.

The method of cultivating the vine in Alto Douro differs con

siderably from those employed in various other parts of the country,

where the vines are either trained over pollarded trees or treillaged

at a certain height from the ground, or where they are planted in

rows and grown like bushes. The method is as follows. In

November or December trenches are dug, 3 feet to 3 feet 6 inches

deep, according as the soil is heavy or light, and 2 feet broad, in

which vine cuttings are placed at a distance of 3 feet to 4 feet 6

inches apart from each other. The trenches are then partly filled

in, in order that the vines may get all the benefit of the rain-water

collecting in them. During the first year of planting great care is

taken to keep down all weeds whilst the vines are shooting. At

the end of two years the young vines, if they have come on well,

can be grafted, the best time for performing this operation being
October or February ;

in this way the period of production is

hastened, and the vineyard will yield in four instead of five years
time. Should some of the vines die, their places are usually sup

plied by the process called mcrgulho or layering : that is, a trench

is dug in the direction of the space left bare and in it the stock of

the nearest vine is turned down. The trench is then partly filled in,

leaving two or three shoots of the buried vine visible to the extent

of a couple of
&quot;

eyes&quot;
above the surface, which shoots are to take

the place of the missing vines. There is also the system of planting
from nurseries, which are made with either Portuguese or American
varieties. The plot of ground used for the nursery must be kept
well clear of weeds and, if in a dry situation, well watered. In

two years time and during the month of February the young vines

can be transplanted, and the year after grafted, when the vineyard
is planted. The first of the regular operations in the course of

cultivation is to clear away the soil from the feet of the stocks,

which takes place directly the vintage is over. At the same time

manure may be given, and, if the vines are strong enough to bear

the application, sulphate of carbon may be injected, on account of

the prevalence of Phylloxera. After this the vines are pruned. In

March the first annual turning of the soil takes place ;
then the

branches of the vines are tied to stakes or canes, in which process
considerable skill is brought to bear so as to make the vine shoot

in the required direction. Immediately after or about the time they
blossom the vines are sulphured, to keep off the Oidium, which
disease is still active in Portugal ;

and lastly in June the soil is hoed
over to destroy the weeds. The turning of the soil, which is

effected with an implement resembling a two-pronged hoe, and
the cultivation of the vineyards generally, are to a great extent

performed by labourers (GaUcgos) from Galicia in Spain, but at

vintage time serranos from the neighbouring serras also flock in

to work.
The vintage in Alto Douro generally commences late in Sep

tember. The grapes are cut by women and children, and are con

veyed in large baskets twenty-two of which full of grapes will

yield a pipe of wine by Gallegos to the place where the wine is to

be made. Here they are emptied into large stone tanks, 2 feet to

2 feet 6 inches in depth, each holding from seven to thirty pipes of

wine. Each tank is fitted with a beam press, except where the
modern screw press has taken its place. As the grapes come in,

the stalks are removed, either with a kind of rake or, as in the best

managed establishments, with machines called desingaradorcs, made
for the purpose. The white grapes are separated from the red,
the &quot; white port

&quot;

being made from the former
;

this wine was

formerly much appreciated in England, but now finds its chief

market on the Continent. When the tank is full, a number of

men, and sometimes even women, begin the process of treading,
which is continued for about forty-eight hours

;
after that the

must is left to ferment by itself. When the weather has been cold

or the year a very ripe one, it has sometimes been found necessary
to give as much as seventy-two hours treading ; nowadays, how
ever, there is seldom need for so much work. When the must has

sufficiently fermented, it is drawn off into huge vats, holding as a

rule about twenty-five pipes each ; at the same time sufficient

alcohol is added to prevent acetous fermentation and retain part of

the sweetness of the grape. Formerly the drawing-off of the must
from the tank was determined simply by taste or judgment, but of

late years the saccharometer is employed to decide when the must
has reached the requisite degree of sweetness. The wines are left

untouched in the vats till the cold weather causes them to deposit
the lees, when they are racked, and at the same time another small
addition of brandy is made. The brandy used is with hardly any
exception simply distilled wine, and is of very fine quality. About
March or April the wines are again racked from their lees into casks,
and are sent down either by boat or rail to Oporto, where they are

stored, in most cases for a considerable number of years previous

to being shipped. The cheaper wines are an exception, being as a

rule shipped when young, also those of the so-called
&quot;vintage&quot;

class, which are the finest wines of a good year kept separate and

shipped as the produce of that particular year. The following is a

list of the most famous
&quot;vintages&quot;

of the 19th century 1809, 12,

15, 20, 27, 34, 40, 47, 51, 63, 68, 70, 73, 78, 81, the last

year when the wine was shipped as a vintage being 1884. The
stores or lodges wheifi the wines are warehoused are chiefly situated

on the Villa Nova Side of the river, facing Oporto, and generally

speaking comprise a series of long one-storied stone buildings, with
thick partition walis and heavy tiled roofs. The wines are kept in

casks ranged in ro&amp;gt;-s of two or three tiers
;
in some establishments

large vats, holding from 10 to 110 pipes, are also used, being especi

ally serviceable for blending purposes. The amount of wine con
tained at the present day in these lodges is calculated at something
like 80,000 pipes, the gross value of which cannot be less than two
and a half or three million pounds sterling, by far the greater part
of this sum representing English capital.
The chief market for port wine is, as it always has been, England. Port-

Its introduction into England, which was the beginning of the wine

trade in these wines, dates from the end of the 17th century. At trade,

first the exportation was small, the annual average for the first ten

years being just over 600 pipes. The consumption, however, gradu
ally increased till 1753, when, owing to adulterations and various

other causes, port wine fell into disrepute, and the shipments receded
to a very low figure. The prices of new wine to the farmer at this

time varied between 2 and 3 per pipe, whilst the shipping prices
for old wine did not exceed 9. To remedy this state of things the

Old Wine Company was established in 1756 by the marquis of

Pombal. The first act of the company was to make an arbitrary

circumscription of what they considered the viticultural region of

Alto Douro, outside of which no vines could be planted. The

territory within the limits of the demarcation was then divided

into three districts, (1) that producing the factory wines, i.e., those

set apart for England, (2) that whence the supplies for the Brazils

were drawn, and (3) that the produce of which was reserved for

tavern use or distillation. For all the wine allowed to be exported
permits were issued, without which not a single cask could be sent

down to Oporto for shipment. Later on, however, these permits
were openly sold in the market, fetching as a rule about 3. The
inconvenience and damage to the trade resulting from these absurd

regulations led to the abolition of the company in 1833. But in

1843 the creditors of the Old Wine Company, whose lodges, with
their valuable contents, had been destroyed at the raising of the

siege of Oporto by the retreating Miguelites, induced the Govern

ment, as an indemnity for their losses, to re-establish the former

company s monopoly. The new company had no authority to pre
vent the planting of vines

;
but their powers as to the classification

and exportation of port wine were the same as those possessed by
the old company. For instance, in 1848 over 11,000 pipes were

produced, but only 7000 were approved for exportation to England.
At this time the export duty on wine destined for England was 3

per pipe in reality 6, if the 3 permit is taken into considera

tion, whilst that on wine destined for countries out of Europe was

only 6d. per pipe. The consequence was that considerable quantities
of wine were shipped to America and thence to England, the differ

ence in the duty just paying expenses with a slight profit to the

shipper. This state of things lasted till 1853, when the company
was finally &quot;exonerated from its official duties&quot; and the export

duty equalized on wine to all countries. Since that time the port-
wine trade has been entirely unrestricted.

Besides the curse of monopolies, Alto Douro has suffered severely Ravage,
from the Oidium and Phylloxera. The former appeared about 1848, of Phyl
but it was not till 1853 that the disease assumed serious proportions, loxera

The climax was reached in 1856, when only 15,000 pipes were vin- and

taged, about one-sixth of the usual quantity. At one time it Oidium
seemed as if the whole trade would collapse, as the exportation

dropped from 41,621 pipes in 1856 to 16,696 pipes in 1858. For

tunately, however, the sulphur remedy was discovered and applied
in time, and since then the Oidium, though not entirely got rid of,

has at any rate been effectually prevented from doing much harm.
The same, as yet, cannot be said of the Phylloxera, the ravages of

which have been much more serious. Its presence in Alto Douro
was suspected as early as 1868

;
but for years hardly any attempt

was made to save the vines, owing to the incredulity of the large
farmers, who considered the cause of the withering of their vines
to be the continuous drought of successive dry seasons. More

energetic efforts are now being made to cope with the disease
;
but

in the meantime the yield has been getting less year by year, and
at the present time is little more than half what it used to be during
the three years previous to the appearance of the Oidium, when the

average was over 100,000 pipes. The excess of exportation over

production for the last few years is owing, in the first place, to the
enormous increase in the Brazilian trnde, which is largely made up
of wines from the Minho and Beira districts, and, secondly, to the
new trade in common country wines with France. The shipments
of wine of all kinds from Oporto to the Brazils amounted during
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1887 to over 25,000 pipes, whilst those to France exceeded 10,000.

According to the latest accounts, the Phylloxera, still continues to

extend the area of its attacks, although, on the other hand, many
of the abandoned vineyards are again being brought under cultiva

tion
;

also the number and extent of the new plantations are

steadily increasing.
Statistics Exportation of wine from Oporto from 1678 to 1756, when the

of port- Wine Company monopoly was established : 1678-87, average 632

wine pipes per annum; 1688-97, 7668 ; 1698-1707, 7188 ; 1708-17, 9644 ;

trade. 1718-27, 17,692 ; 1728-37, 19,234 ; 1738-47, 18,556 ; 1748-56, 16,354.

Total, 953,362 pipes. Total exportation of wine from Oporto from

1757 to 1833, or during the existence of the Wine Company mono

poly, 2,564,096 pipes. Average to Great Britain, 27,938 pipes;
to rest of the world, 5362. Total, 33,300 pipes. Total exportation
of wine from Oporto from 1834 to 1842 during the absence of re

strictions to Great Britain, 233,469 pipes ;
to continent of Europe,

11,980 ; to rest of the world, 41,600 ; total, 287,049 pipes. Average
to Great Britain, 25,941 pipes per annum ;

to continent of Europe,
1331 ; to rest of the world, 4622. Total exportation of wine from

Oporto from 1843 to 1853 during the existence of the New &quot;Wine

Company monopoly to Great Britain, 272,799 pipes ;
to continent

of Europe, 47,271 ;
to the rest of the world, 75,197 ; total, 395.267

pipes. Average to Great Britain, 24,800 pipes per annum; to

continent of Europe, 4297^ ;
to rest of the world, 6836.

Exportation of Wine from Oporto from 1854 to 1887, during the

absence of restrictions and equalized rate of export duties to all

ftarts.

Year.
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and, except in Sicily and some of the southern provinces, the system

employed is somewhat rude in comparison -with those of other

nations. Yet considerable improvement has taken place during
the last few years. Greater attention is being paid to the selection

of suitable plants, whilst on the larger estates modern wine-presses

and utensils are coming into use, and the necessity of care and

cleanliness for the production of good wine is beginning to be

better understood. Amongst the chief faults still noticeable, but

remediable with cultivation and care, are a strong flavour peculiar

to the soil and a disposition on the part of the proprietors to over-

Alcoholize wines destined for exportation. In many instances also

the grapes are gathered indiscriminately, often before they are ripe,

whilst the quality is also frequently further damaged by want of

attention and cleanliness in treatment. There can be no doubt

that with proper treatment the wines of Italy would hold a much

higher position than they do at present, the exports being, so far,

trilling compared with the amount of production, and consisting
to a great extent of Sicilian wines. Of the wines of northern Italy

the best known descriptions are perhaps those of Montferrat and

Asti. These are mostly light in colour, hard, and somewhat diffi

cult to keep. Some of the white -wines of this district are very

good. A large quantity of sparkling wine is also produced. The

general nature of the soil is extremely fertile and the climate

moderate, so that everything points to northern Italy as very suit

able for wine production. In central Italy the best wines are those

of Montepulciano, Chianti, Pomino, Montalcino, and Carmignano.
The greater proportion of the wine made here is from the province
of Tuscany, which is also a very suitable one for the vine. These
wines have considerable alcoholic strength, and are fit for consump
tion in about six to twelve months after the vintage, attaining per
fection in two years. The price usually varies from lid. to 2s. lid.

per gallon, according to growth. The wines of Montepulciano have
a brilliant purple colour and a luscious flavour, although not cloy

ing to the palate, their sweetness being generally tempered with
an agreeable sharpness and astringency. The rocky hills of Chianti
near Siena furnish another description of red wine, which is also

sweet, but less aromatic. An excellent wine of the claret type is

produced at Artimino. But perhaps the choicest wines grown in

Italy are those of the Neapolitan district. Of these the best known
are the Lacryma Christi a red wine of good bouquet and an elegant
taste, several descriptions of good class Muscat wine, and also a de

scription of Malvoisie. These three sorts are the produce of vines

grown on the slopes of Mount Vesuvius nearest the sea. Of the

Lacryma Christi only a small quantity is made, but many of the
second-rate wines of the neighbourhood take the name and pass in

common for the growth.
Until recently the greater portion of the wines exported by Italy

to other countries were for blending purposes. Lately, however,
there has been a marked improvement in this respect, and a con
siderable quantity of wine is now exported in bottle. A trade of

some importance is being developed with the United States, the

imports in 1887 having amounted to 26,340 dozen bottles and
71,020 gallons in bulk.

Sicilian. The principal wine produced in Sicily is that grown in the neigh
bourhood of Marsala, from which town it takes its name. The
character of the wine is somewhat after the style of Madeira, it

having good bouquet and improving with age. It is the result of

a mixture of various kinds of grapes carefully selected, amongst
which are included the usual Madeira varieties. Thanks to the
care bestowed upon its production, Marsala has of late years ac

quired considerable reputation. The vintage usually takes place
about the third week in September, which, although somewhat late

for so southern a latitude, allows the grapes to mature thoroughly,
whilst all the rotten ones are carefully picked out before the fruit

is put into the press. The shippers usually arrange to purchase
the vintage from the growers, subject to the condition that the
wine is made in a certain manner. The must is collected in large
casks capable of holding about 250 gallons each, in which it is

allowed to ferment. The system pursued in the preparation of

Marsala, as in the case of other strong wines, consists in the addi
tion of a certain quantity of spirit, according as the wine is intended
for shipment to England or for consumption in Italy, the former

being generally brought up to a strength of 33 to 35, or about
5 more than that reserved for home consumption, the extra

strength being to enable the wine to stand the sea voyage. Taken
generally, there is very little difference between the qualities of the
different growths of Marsala

;
in fact, where the system of fortifying

and sweetening is properly carried out and the best description of

finings used to reduce the reddish tint found in most of the wines,
it is almost impossible when the wines are two or three years old
to detect any great variation, whilst such a thing as bad Marsala
can scarcely be said to exist. Formerly all Marsala wines judged
not sulliciently good for consumption as such were made into spirit
for fortifying the better description ; but, since the Italian Govern
ment have raised the duty on alcohol, a different system is adopted.
The inferior class of must is not now fermented, but is reduced by
evaporation to about two-thirds of its original bulk, thus forming

a sort of essence. This essence is added to the wine intended for

consumption in the proportion of from 5 to 10 per cent, at the com
mencement of the fermentation. Within about two months of the

first drawing-off of the wine the contents of each cask are carefully

examined, and all which may be considered not sufficiently good
for Marsala is set aside

;
and this operation is repeated in March

or April. Immediately after the next vintage it is examined for

the third time, after which it is fined and drawn off into large vats

capable of holding up to 18,000 gallons each. These vats, like the

Spanish soleras, are never entirely emptied, a certain quantity of

old wine being allowed to remain in them, which gives the new
wines the bouquet and character peculiar to true Marsala.

A ustria-Hungary.
Of the Austrian-Hungarian empire Hungary, from a viticultural Hun-

point of view, forms by far the most important part. The quantity garian.

of wine produced in that country has assumed of late years con
siderable proportions, the white wines being both greater in quan
tity and of better description than the red. Inclusive of Croatia

and Slavonia, it is estimated that there arc in Hungary upwards
of 1,000,000 acres of vineland, producing annually some 250,000,000

gallons of wine, the value of which is estimated at over 16,000,000.
The wines of central Hungary are strong, and include white varieties

varying in colour from a light to a deep yellow tinge, as well as

wines of considerable depth of colour. Those of the south of

Croatia are as a rule less strong, but are for the most part of a deep
colour and are generally known as black wines. The produce of

Transylvania ranks extremely high, and is for the most part white,

although some excellent red wines are grown. The strength of

Hungarian wines is moderate, that of Tokay being from about 20

to 25 per cent, of proof spirit, whilst Carlowitz averages from 24
to 25. The other descriptions generally have a less alcoholic

strength. Foremost among the wines of Hungary is the sweet

Tokay, grown in the submontane district around the town of Tokay,
which covers a space of about 20 square miles. Throughout the

\vhole of this district it is the custom to collect the grapes only
when they have become dry and sweet, almost like raisins. The
fruit is gathered separately and the best wine made from selected

grapes. The grapes are first put together in a cask, in the bottom
of which holes are bored to let that portion of the juice escape
which will run away without pressure. This i^ :ms the highest
quality. The grapes are then squeezed for the ordinary wine. In
abundant years the yield of Tokay reaches nearly 2,000,000 gallons,
of which about 15 per cent, are of really superior quality, and of

this about one-fifth is classified as extra fine. The three classes of

Tokay are known as essenlia, ausbruch, and mdslds, the first-named

being the yield of the juice taken without pressure. It is, however,
so scarce that it never appears in the market. The vineyards of

Menes (in the county of Arad) produce a sweet red wine. Carlowitz

is produced farther south, on the banks of the Danube, some 40
miles north-west of Belgrade. It has somewhat of the character

of port wine, although more astringent and lacking in fruitiness.

Many of the Hungarian vineyards also produce Muscat-flavoured
wines which are highly appreciated. The vintage in Hungary lasts

from the commencement of October to the end of November, and
for the most part is conducted on an imperfect principle, although
great improvements have been introduced of late years. The grapes
are crushed by the feet in some places, whilst in others a kind of

mill is used, and in others again they are pressed in sacks. The
wine is usually prepared in wooden utensils, generally made on the

spot, the trade of the cooper being but little known. The system
of carrying on the fermentation in closed barrels is not alwaj s

adopted, and the wine is frequently spoilt by not being drawn off

in time.

Next to Hungary the principal vine-growing district of the empire IXilma

is Dalmatia, in which the vine culture has of late increased to an tian.

enormous extent. Fifty years ago the vine was scarcely grown,
except in the islands and on the sea-coast

;
but it has now pene

trated into the interior, and occupies about one-twentieth part of

the soil under cultivation. The Dalmatian wines, which are almost

entirely red, have generally full colour and contain a high degree
of alcohol, whilst they also possess a good body and bouquet, re

sembling in a great measure the wines of Burgundy. The average
annual production is 22,000,000 gallons, of which only about

4,000,000 are exported ;
but this branch of the trade is gradually

increasing. Defective cellarage, imperfect fermentation, and general

ignorance as to manipulation prevented the development of the
wine trade of Dalmatia for many years ;

but these defects have of

late been in a great manner remedied by the action of the Austrian
Government in educating the proprietors in this respect. The best

wines produced in the province are Moscato Roso, Vino Taitaro,
Prosecco Vugova, Maraschino, and Malvasia.

Germany.
German wines, generically spoken of as Hock and Moselle, are Rhine

the products of the most northern latitude of successful vine-culture wines,

in Europe. To this circumstance must be attributed the fact that
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a greater inequality exists in the different vintages than is known
in connexion with the wines of any other country. In a successful

season, when the grapes have been able to mature thoroughly, per

haps no class of wine shows more elegance and quality than do

those of the Rhine provinces, while, on the other hand, there are

none 011 which the adverse influence of cold and wet is more appar
ent. The principal wine-producing districts of Germany are Alsace-

Lorraine, Baden, Wiirtemberg, the Hessian and Bavarian Palatinates,

and the Rheingau, the total annual production of which is about

80,000,000 gallons. Of these the first three give half the aggregate

yield ;
but their wines are chiefly light and poor, and are only used

for home consumption. The best wines of Germany are grown on

the banks of the Rhine in the neighbourhood of Mainz : the Rhein-

gau, in which .the choicest descriptions are grown, lies on the

right bank of the river, whilst the vineyards of Hesse lie on the left.

The wines produced on the left bank arc full-bodied and with good
flavour, the best growths being Liebfraumilch, Nierstein, Schar-

lachberg, and Forst, which are considered nearly equal to the

Rheingan wines. Amongst the latter are the wines of Johannisberg
and Steinberg; the first -named is looked upon as the king of

German wines. In the same neighbourhood are also the celebrated

vineyards of Riidesheim, Grafenberg, and Rauenthal. The vineyard
of Johannisberg is said to have been planted about the year 1009,
under the direction of Ruthard, archbishop of Mainz. During the

Thirty Years War these vineyards were destroyed, but in 1722 the

abbot of Fulda built a chateau on the site of the old convent and

re-planted the vineyards. Hochheimer is the produce of a compara
tively small district situated on the banks of the Main, several

miles above its junction with the Rhine. The name (whence Hock)
has been known in England for upwards of two hundred years, and
no donbt originally included and denoted the general body of Rhine

Moselle wines. The wines of the Moselle, many of which are shipped as

wines. sparkling wines, occupy only a secondary position, although in

favourable seasons they are characterized by a light pleasant flavour

with a marked aroma. The wines of Germany, at least of the

descriptions exported, are mostly white, although a small quantity
of red is grown in the Palatinate, notably at Assmannshausen,
which resembles Burgundy. The yield, however, is comparatively
trifling. Amongst the leading descriptions of vine plants in

German vineyards the Riesling stands out pre-eminent. It is gener
ally planted on the rocky mountain slopes, and the bunches of

white grapes which it produces only ripen perfectly in years of high
temperature. When this is the case, however, they yield a wine
of high quality, the characteristics of which develop as the wine

grows older. On the lower lands the species known as the Klein-

berger and Oestreicher are planted, the grapes of which ripen more

easily and produce more freely than the Pincan Riesling grape.
The French vines, the Pineaxi and Gros Blanc, are also cultivated in

Germany. But one-half of the vines growing on the banks of the

Rhine are Riesling plants, which are probably indigenous to the

valley, as, although planted elsewhere, they have never been found
to yield fruit of such quality as in the Rheingan. Great care is

bestowed upon the process of vintage, which usually takes place at

as late a date as possible, as a rule not before the end of October
or beginning of November, in order to allow the grapes to ripen as

thoroughly as may be. The wine is allowed to ferment in casks

instead of in vats, as in most other countries, owing to which cir

cumstance considerable difference in quality and price is apt to

exist in the produce of the same growth and vintage. After the

grapes are gathered, they are pressed as they attain ripeness ; and,
after the fermentation is duly effected, the wine is fined and racked
into vats, which are constantly filled up so that the wine improves
with age. The time for racking varies with different proprietors,
some taking the wine olf the lees in the February following the

vintage, whilst others allow the lees to remain a year in the wine,
a process which gives it a fuller and sweeter taste. Several years
are required to get the wine fit for bottling, as there is no fixed

period at which it will finish its fermentation, in fact the finer the
wine the longer the time requisite to get it in condition. During
this period it receives the greatest attention and is frequently
tested, condition being perhaps the greatest difficulty in connexion
with German wines.

Russia and Greece.

Russia A certain quantity of wine is made in the southern portions of
and Russia and in Greece

;
but thd quality is mostly coarse and common,

Greece, and the produce is almost entirely used for home consumption.

United States.

United
_

The cultivation of the vine has made rapid progress of late years
States, in the United States, and American wines are steadily taking the

place of the foreign product. The soil and climate of the Pacific
coast seem best adapted to the growth of the vine, and wine-making
appears likely to become one of the leading industries of California,
where the vine was first introduced by the Franciscan fathers about
the year 1769. The variety of grape first planted in that region
was known as the &quot;Mission&quot; grape, and is generally supposed to
have been imported from Mexico. Subsequently the principal

varieties of French, German, and Spanish vines were introduced
into that State and have all been tried with more or less success.
The result is that several descriptions of wine are now made in
California resembling, to a certain extent, the leading European
types, although, as a rule, of a coarser style, a defect, however,
which is disappearing with the spread of technical knowledge.
Although California is by far the largest grape-growing State in
the Union, producing nearly one -half of the wines made in tho
United States, yet the rate of increase of the product during the

past five years has been greatest in other States. In Ohio, upon
the shores of Lake Erie and along the Ohio river, the vine is ex

tensively cultivated. The champagnes and clarets made in the

neighbourhood of Sandusky and Cleveland, and the &quot;sparkling

Catawba,&quot; made originally by Nicholas Lohgworth of Cincinnati,
are produced in considerable quantities. New York, Missouri,
Illinois, and Pennsylvania are likewise large wine-producing States,
the largest wine-manufacturing establishment being in New York
State, in Steuben county. The annual yield in each of these States

ranges now (1888) from 2,000,000 to 4,000,000 gallons. Wines of
inferior quality are made in small quantities in nearly all the States.
In the eastern and middle States the principal grapes are tha
Catawba and Ives seedling, while in the south the Virginia seedling
and the Scuppernong grapes are the favourites. The wine-grapes
in these regions resemble the grapes of Germany and France, con

taining more acid and flavour, while those grown on the Pacific
coast are of a milder and sweeter character, resembling the wines
of Spain. The principal obstacles in the way of the cultivation
of the vine in the United States are mildew and blight, which
sometimes destroy the entire foliage of the vine, and the grape-rot,
which in some localities has baffled the grower and caused the
abandonment of grape-culture. The ravages of the Phylloxera are
likewise encountered in certain localities, but these are not so ex
tensive in the United States as in France, and, indeed, certain
varieties of vine are entirely free from them. The exports of
American wines, though still small, are rapidly increasing. The
imports of foreign wines have steadily decreased during the past
fifteen years. The total annual production of wine in the United
States now amounts to about 35,000,000 gallons.

Cape of Good Hope.
Previous to the alteration of the wine duties in 1860, which placed Cape of

foreign and colonial wines on a similar basis, a considerable business Good
was developing in the United Kingdom in favour of Cape wines, Hope,
especially of those descriptions most resembling the traditional

port and sherry. The Cape of Good Hope in its geographical and
climatic elements greatly resembles the vine-growing countries of

Europe, and, notwithstanding certain earthy characteristics (due in
the main to imperfect cultivation) which were inseparable from
its wines, bade fair at one time to rival the best of its competitors
north of the equator. The equalization of duty, however, has con

siderably checked the trade in Great Britain, notwithstanding the

great improvement which has since taken place in wine-making at

the Cape.
Australia.

Wine-producing has been prosecuted as an industry for many Australia

years in the Australian colonies, and in some instances with con
siderable energy. But it has not hitherto developed to any great
extent, owing to the absence of differential duties to favour the

growers and the cost of freight, although from the quality of their

production they have no reason to dread competition with the

wine-growers of Europe. The Australian colonies (Yictoria, South

Australia, New South Wales) have suffered much from want of
technical knowledge both in vine selection and wine preparation,
though in both of these branches considerable progress has been
made during the last few years. According to Mr J. P. Stow, in
his History of South Australia, the tentative stage of vine culture
in that colony has now passed. Good markets for its vintages may
be expected in Europe as soon as wines of certain qualities are made
in sufficient quantities to allow of heavy stocks being kept. As
with the growths of Medoc, attempts are being made to keep the

yields of the various vineyards distinct, those of Highereombc,
Auldana, Tintara, &c., in South Australia being well known in

Great Britain. In their principal characteristics these wines re

semble those of France, the red wines being intermediate between
claret and Burgundy, while the white wines, although the fuller

descriptions come near Sauterne and Chablis, as a rule take more
after those of the Rhine. The quantity imported into England
during 1887 amounted to 168,188 gallons.

Asia.

Although holding a position of little importance in wine-grow- Asia,

ing, as compared with Europe, Asia yields a certain quantity for

home consumption. Chief amongst these are the wines of Caucasia
and Armenia, which, according to Thndicum, are more notable for

their alcoholic strength than for their colour. Wines are also

made in Persia, especially in the district of Shiraz
; these, however,

rarely find their way into the market. (II. J. N.)
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WINKELRIED, ARNOLD VON. The incident with

which this name is connected is, after the feat of Tell,

the best known and most popular in the early history of

the Swiss Confederation. We are told how, at a critical

moment in the great battle of Sempach, when the Swiss

had failed to break the serried ranks of the Austrian

knights, a man of Unterwalden, Arnold von Winkelried

by name, came to the rescue. Commending his wife and

children to the care of his comrades, he rushed towards

the Austrians, gathered a number of their spears together

against his breast, and fell pierced through and through,

having opened a way into the hostile ranks for his fellow-

countrymen, though at the price of his own life. But the

Tell and Winkelried stories stand in a very different posi

tion when looked at in the dry light of history, for, while

in the former case imaginary and impossible men (bearing
now and then a real historical name) do imaginary and

impossible deeds at a very uncertain period, in the latter

we have some solid ground to rest on, and Winkelried s

act might very well have been performed, though, as yet,

the amount of genuine and early evidence in support of

it is very far from being sufficient.

The Winkelrieds of Stanz l were a knightly family
when we first hear of them,though towards the end of the

14th century they seem to have been but simple men
without the honours of knighthood, and not always using
their prefix &quot;von.&quot; Among its members we find an Erni

Winkelried acting as a witness to a contract of sale on

May 1, 1367, while the same man, or perhaps another

member of the family, Erni von Winkelried, is plaintiff in

a suit at Stanz on September 29, 1389, and in 1417 is

the landamman (or head man) of Unterwalden, being then

called Arnold Winkelriet. We have, therefore, a real man
named Arnold Winkelried living at Stanz about the time of

the battle of Sempach. The question is thus narrowed to

the points, Was he present at the battle, and did he then

perform the deed commonly attributed to him ? involving
a minute investigation of the history of that battle, to

ascertain if there are any authentic traces of this incident,

or any opportunity for it to have taken place.

(1) Evidence of Chronicles. The earliest known mention of the

incident is found in a Zurich chronicle (discovered in 1862 by Herr
G. von Wyss), which is a copy, made in 1476, of a chronicle written

in or at any rate not earlier than 1438, though it is wanting in the

16th-century transcript of another chronicle written in 1466, which

up to 1389 closely agrees with the former. It appears in the well-

known form, but the hero is stated to be &quot; ein getriiwer man under
den Eidgenozen,&quot; no name being given, and it seems clear that

his death did not take place at that time. No other mention has
been found in any of the numerous Swiss or Austrian chronicles

till we come to the book De Helvetian Origine, written in 1538 by
Rudolph Gwalther (Zwingli s son-in-law), when the hero is still

nameless, being compared to Decius or Codrus, but is said to have
been killed by his brave act. Finally, we read the full story in

the original draft of Giles Tschudi s chronicle, where the hero is

described as
&quot; a man of Unterwalden, of the Winkelried family,

&quot;

this being expanded in the final recension of the chronicle (1564)
into &quot;a man of Unterwalden, Arnold von Winckelried by name, a

brave
knight,&quot; while he is entered (in the same book, on the

authority of the Anniversary Book
&quot;

of Stanz, now lost) on the list

of those who fell at Sempach at the head of the Nidwald (or Stanz)
men as

&quot; Herr Arnold von Winckelriet, ritter,&quot; this being in the
first draft &quot; Arnold Winckelriet.&quot;

(2) Ballads. There are several war songs on the battle of Sem
pach which have come down to us, but in one only is there men
tion of Wiukelried and his deed. This is a long ballad of 67 four-

line stanzas, part of which (including the Winkelried section) is

found in the additions made between 1531 and 1545 to Etterlin s

chronicle by H. Berlinger of Basel, and the whole in Werner
Steiner s chronicle (written 1532). It is agreed on all sides that

the last stanza, attributing the authorship to Halbsuter of Lucerne,
&quot;as he came back from the battle,&quot; is a very late addition. Many

1 Their history from 1248 to 1534 has been minutely worked out from
the documents by Herr Hermann von Liebenau, in a paper published
in 1854, and reprinted at Aarau in 1862, with much other matter, in

his book, Arnold von Winkelried, seine Zeit und seine That.

authorities regard it as made up of three distinct songs (one of

which refers to the battle and Winkelried), possibly put together

by the younger Halbsuter (citizen of Lucerne in 1435, died between

1470 and 1480), though others contend that the Sempach-Winkel-
ried section bears clear traces of having been composed after the

Reformation began, that is, about 1520 or 1530. Some recent

discoveries have proved that certain statements in the song usually

regarded as anachronisms are quite accurate
; but no nearer

approach has been made towards fixing its exact date, or that of

any of the three bits into which it has been cut up. In this song
the story appears in its full-blown shape, the name of Winckeiriet

being given.

(3) Lists of Those who Fell at Sempach. We find in the &quot;Anni

versary Book&quot; of Emmetten in Uuterwalden (drawn up in 1560)
the name of der Winkelriedt &quot;

at the head of the Nidwald men
;

and in a book by Horolanus, a pastor at Lucerne (about 1563),
that of Erni Winckelried

&quot;

occurs some way down the list of

Unterwalden men.

(4) Pictures and Drawings. In the MS. of the chronicle of Die-

bold Schilling of Bern (c. 1480) there is in the picture of the battle

of Sempach a warrior pierced with spears falling to the ground,
which may possibly be meant for Winkelried; while in that of

Diebold Schilling of Lucerne (1511), though in the text no allu

sion is made to any such incident, there is a similar picture of a
man who has accomplished AVinkelried s feat, but he is dressed in

the colours of Lucerne. Then there is an engraving in Stumpf s

chronicle (1548), and, finally, the celebrated one by Hans Rudolph
Manuel (1551), which follows the chronicle of 1476 rather than
the ballad.

The story seems to have been first questioned about 1850 by
Moritz von Stiirler of Bern, but the public discussion of the subject

originated with a lecture by Prof. 0. Lorenz on &quot;Leopold III.

und die Schweizer Biinde,&quot; which he delivered in Vienna on March

21, 1860. This began the lively paper war humorously called
&quot; the second war of Sempach,&quot; in which the Swiss (with but rare

exceptions) maintained the historical character of the feat against
various foreigners Austrians and others.

Most of the arguments against the genuineness of the story have
been already more or less directly indicated. (1) There is the

total silence of all the old Swiss and Austrian chroniclers until

1538, with the solitary exception of the Zurich chronicle of 1476-

(and this while they nearly all describe the battle in more or less

detail). The tale, as told in the 1476 chronicle, is clearly an inter

polation, for it comes immediately after a distinct statement that

&quot;God had helped the Confederates, and that with great labour they
had defeated the knights and Duke Leopold,&quot; while the passage

immediately following joins on to the former quite naturally if we
strike out the episode of the &quot;true man,&quot; who is not even called

Winkelried. (2) The date of the ballad is extremely uncertain, but
cannot be placed earlier than at least 60 or 70 years after the battle,

possibly 130 or 140, so that its claims to be regarded as embodying
an oral contemporary tradition are of the slightest. (3) Similar

feats have been frequently recorded, but in each case they are sup

ported by authentic evidence which is lacking in this case. Five

cases at least are known : a follower of the count of Hapsburg, in a

skirmish with the Bernese in 1271 ; Stiilinger of Ratisbon in 1332,
in the war of the count of Kyburg against the men of Bern and
Solothurn

;
Conrad Royt of Lucerne, at Nancy in 1477 ;

Herni

Wolleben, at Frasteuz in 1499, in the course of the Swabian war;
and a man at the battle of Kappel in 1531. (4) It is argued that

the course of the battle was such that there was little or no chance

of such an act being performed, or, if performed, of having turned

the day. This argument rests on the careful critical narrative of

the fight constructed by Herr Kleissner and Herr Hartmann from

the contemporary accounts which have come down to us, in which
the pride of the knights, their heavy armour, the heat of the July
sun, the panic which befell a sudden part of the Austrian arm} ,

added to the valour of the Swiss, fully explain the complete rout.

Herr Hartmann, too, points out that, even if the knights (on foot)

had been ranged in serried ranks, there must have been siifficient

space left between them to allow them to move their arms, and
therefore that no man, however gigantic he might have been, could

have seized hold of more than half a dozen spears at once.

Herr K. Biirkli (Der Wahre Winkelried, die Taktik der alien

Urschweizer, Zurich, 1886) has put forth a theory of the battle

which is, he allows, opposed to all modern accounts, but entirely

agrees, he strongly maintains, with the contemporary authorities.

According to this the fight was not a pitched battle but a surprise,
the Austrians not having had time to form up into ranks. Assuming
this, and rejecting the evidence of the 1476 chronicle as an inter

polation and full of mistakes, and that of the song as not proved to

have been in existence before 1531, Herr Biirkli conies to the

startling conclusion that the phalanx formation of the Austrians,
as well as the name and act of Winkelried, have been transferred

to Sempach from the fight of Bicocca, near Milan (April 27, 1522),
where a real leader of the Swiss mercenaries in the pay of France,
Arnold Winkelried, really met his death in very much the way
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that his namesake perished according to the story. Herr Biirkli

confines his criticism to the first struggle, in which alone mention
is made of the driving back of the Swiss, pointing out also that the

chronicle of 1476 and other later accounts attribute to the Austrians

the manner of attack and the long spears which were the special
characteristics of Swiss warriors, and that if Winkclried were a

knight (as is asserted by Tschudi) he would have been clad in a

coat of mail, or at least had a breastplate, neither of which could

have been pierced by hostile lances.

Whatever may be thought of this daring theory, it seems clear

that, while there is some doubt as to whether such an act as

Winkelried s was possible at Sempach, taking into account the

known details of the battle, there can be none as to the utter lack

of any earl} and trustworthy evidence in support of his having per
formed that act in that battle. It is quite conceivable that such

evidence may later come to light ;
for the present it is wanting.

Authorities. See in particular Theodor von Liebenau s Die Schlacht bei Sempach
Oedenkbuch zur fiinften Sacularfeier (1886), published at the expense of the

Government of Lucerne. This contains every mention or description of the battle

or of anything relating to it, published or unpublished, in prose or in verse, com
posed within 300 years after the battle, and is a most marvellous and invaluable
collection of original materials, in which all the evidence for Winkelried s deed
has been brought together in a handy shape. Besides the works mentioned in

the text, the following are the most noteworthy pamphlets relating to this con

troversy. In support of Winkelried s act : G. v. Wyss, Ueber eine Ziircher-Chronik
aus clem 15tenjah.rhunde.rt, Zurich, 1862; A. Daguet, &quot;La Question de Wink-d

ried,&quot; in Musee Ne.uchatelois for Dec. 1883
;
G. H. Ochsenbein,

&quot; Die Winkelried-

frage,&quot; in Sonntagsblatt of the Bund newspaper for Jan. and Feb. 1879; A.

Bcrnouilli, WinkelneJs That bei Sempach, Basel, ISSfi; W. Oechsli, Zur Sempacher
Schlachtfeier, Zurich, 1886 ; E. Secretun, Sempach et WinJcelrietl, Lausanne, 1886

;

find the summary in K. Diindliker s larger Geschichte der Schweiz, i. 510-525,
Zurich, 1884. Against Winkelried s claims we have the remarkable study of

&amp;lt;). Kleissner, Die Qitellen zw Sempacher Schlacht und die Winkelriedsage,
Gottingen, 1873; 0. Hartmann, Die Schlacht bei Sempach, Frauenfeld, 1886; and
the concise summary of the evidence given by M. v. Sturler (the first to suspect
the story) in the Anzeiyer fur Schweiz. Geschichte, 1RS1, 3H2-394. (W. A. B. C.)

WINNIPEG, capital of the province of Manitoba, in

the Dominion of Canada, stands at the confluence of the

Red River and the Assiniboine, in 49 56 N. lat. and 97 7

W. long., and 764 feet above the sea. Its name is taken

from Lake Winnipeg (Ojibway, Win, &quot;muddy,
&quot; and Nijn,

&quot; water
&quot;).

The waters of the Red River reach the lake

45 miles north of the city. For some five miles north of
&quot; the Forks,&quot; as the junction of the rivers was formerly
called, lay the old Red River colony of Lord Selkirk,
founded in 1812 (see vol. xx. p. 315). Five fur traders

or colonists forts have stood within the city limits: (1)
Fort Rouge (1736), of the French voyageurs ; (2) Fort

Gibraltar (1804-15), built by the north-west traders of

Montreal; (3) Fort Douglas (1813-35), Lord Selkirk s

fort; (4) old Fort Garry (1821-35), of Hudson s Bay
Company; and (5) new Fort Garry (1835-82). The
transfer of Rupert s Land to Canada in 1870 led to the

formation of the province of Manitoba. Then, too,

Winnipeg was begun as a village, half a mile north of

Fort Garry. The city is built on the prairie; a part of

the site was swampy, but is being well drained. The

city includes both sides of the Assiniboine, but on the

east side of the Red River there is an independent corpor

ation, the town of St Boniface, which is virtually a suburb.

St Boniface, with 1449 inhabitants, was first settled by
Lord Selkirk s German De Meuron soldiers in 1817. The

growth of Winnipeg has been remarkable. Living on its

site in 1871 there were but 241 souls. As Canadian im

migration increased the village grew, and in 1873 it was

incorporated as a city, in the face of strenuous opposition

by the Hudson s Bay Company. The census of 1881 gave
the city 7985 inhabitants. In the following year Winni

peg, as being the central point of the Canadian Pacific

Railway, which connects the Atlantic and Pacific Oceans,
became a place of great prospective importance. An
enormous rise in values took place. The population of

the city doubled in a few months, and the wildest specu
lation took place. This inflation, locally known as &quot;the

boom,&quot; caused much damage, and in the following year
the collapse brought down almost all the business men
of the city. The population diminished very rapidly,
but has risen again, and is now increasing. The census
of 1886 gave Winnipeg 20,238 inhabitants. The city has

water, gas, electricity, and ample fire protection, and archi

tecturally presents a fine appearance. Main Street, which
is 132 feet wide and block-paved for a mile, is stated to

be one of the best streets in Canada. Being on the eastern

edge of the prairies, which run for a thousand miles to the

Rocky Mountains, and standing to the west of the great
Laurentian formation extending from Montreal, Winnipeg
is an important railway centre. The first railway to reach

the city was the Pembina branch of the Canadian Pacific

Railway, which connects with the railway system of the

United States. This took place in December 1878. The
Canadian Pacific Railway has not only its main line now
running through the city, but five other branches radiat

ing from this centre. Forty miles of the Hudson s Bay
Railway, to run from Winnipeg to York Factory, are already

completed, and the Government of Manitoba is construct

ing (1888) an independent line to connect with the Ameri
can railway system, to be known as the Red River Valley

Railway. The total valuation of property for the city
for 1887 was $19,392,410, while the exports of the port
of Winnipeg for the year were of the value of 8816,260,
with $1,929,120 of imports. There are seven chartered

banks, and many branches of Canadian and English life

assurance and loan associations are in operation. In

education Winnipeg is the centre of the Canadian North-

West. The Winnipeg public and secondary schools com

pare favourably with those of other Canadian cities, and

employ 50 teachers, male and female. At Winnipeg is

situated the provincial university, to which are affiliated

four colleges, St Boniface (Roman Catholic), St John s

(Church of England), Manitoba (Presbyterian), and Mani
toba medical college. The university has been voted

150,000 acres of wild land by the Dominion Government,
and has received $85,000 of a legacy from a native of

Rupert s Land. There are 24 church buildings in the

city and neighbourhood. The census of 1886 gives the

religion of the population as follows : Church of England,
5962; Presbyterians, 5271; Methodists, 3217; Roman
Catholics, 2244. The societies are the historical and
scientific society, and St Andrew s, St George s, St
Patrick s, St Jean Baptiste, Scandinavian, and Hebrew
national societies. Masonic, oddfellows

,
and temperance

organizations are strong. There are two hospitals, besides

a children s home and maternity hospital. The finer build

ings and erections are the city hall, post-office, parliament

buildings, governor s residence, court-house, college build

ings, Hudson s Bay Company warehouse, Westminster

block, Cauchon block, and the volunteer monument of

1886 on the City Square.

WINONA, a city and the county seat of Winona county,

Minnesota, United States, is situated upon the west bank
of the Mississippi, on a terrace slightly elevated above the

river. This terrace is in the bottom-land, which is here

5 to 7 miles in width between the bluffs, which rise 400 to

500 feet above it. The surrounding country is fertile and
well settled, being devoted principally to the culture of the

cereals. There are ample railroad communications, and
the Mississippi is navigable for 160 miles above the city.

Lumber and flour are manufactured largely. The population
in 1885 was 15,664; in 1880 it was 10,208, one-third being

foreign-born. The coloured element was inconsiderable.

The town was laid out in 1852, and five years later a city

government was organized. In 1860 a large part of the city was

destroyed by fire, but the losses were speedily repaired, and since

that time the growth of Winona has been rapid.

WINSLOW, EDWARD (1595-1655), was born in Wor
cestershire, England, October 19, 1595. He became a

member of Robinson s church at Leyden, and in 1620

joined the &quot;

Mayflower
&quot;

company of pilgrims with his wife

and brother, being one of the party which discovered

Plymouth Harbour. His wife died soon after their arrival,
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and his marriage with Mrs Susanna White was the first

marriage in Plymouth colony. He was chosen a magis
trate in 1624, and governor in 1633, 1636, and 1644,

when Bradford, the usual governor,
&quot;

by importunity got
off.&quot; He made several voyages to England as the colony s

agent. Keturning to England in 1649, he remained until

1655, when Cromwell sent him on a mission to the West
Indies. He died on the voyage, May 8, 1655.

Winslow s portrait is in the gallery of the Pilgrim Society at

Plymouth. Wiusor (Narrative and Critical History of the United

States, 277, and autograph at page 268) gives a copy of it as &quot;the

only authentic likeness of any of the Mayflower pilgrims.&quot;
The

list of his writings is given in the same volume. See also Allen s

American Biography, and Belknap s American Biography.

WINTER, PETER (1754-1825), dramatic composer,
was born at Mannheim in 1754 (or, according to other

J

accounts, in 1758). He received some instruction from
|

the abbe Vogler, but so little that he may be almost con-
j

sidered as self-taught. After playing in the &quot;

kapelle
&quot;

of the elector Karl Theodor, at Munich, he became in

1776 director of the court theatre. When Mozart pro
duced his Idomeneo at Munich in 1781, Winter, annoyed
at his success, conceived a violent hatred towards him

;

yet his own popularity was both brilliant and lasting, and
of more than thirty operas written by him between 1778
and 1820 very few were unsuccessful, though, through
lack of dramatic power, none have survived him. His
most popular work, Das unterbrochene Opferfest, was pro
duced in 1796 at Vienna, where in 1797-98 he composed
Die Pyramideii von Babylon and Das Labyrinth, both
written for him by Schickaneder in continuation of the

story of Mozart s Zauberfldte. While in Vienna Winter

gratified his spite against Mozart by propagating scan

dalous and utterly baseless reports concerning his private
life. He returned to Munich in 1798. Five years later

he visited London, where he produced Calypso in 1803,

Proserpina in 1804, and Zaira in 1805, with great success.

His last opera, Stinger und Schneider, was produced in

1820 at Munich, where he died October 17, 1825. Besides

his dramatic works he composed some effective sacred

music, including twenty-six masses.

WINTERTHUR, a flourishing industrial town in the

Toss valley, canton of Zurich, Switzerland. It is 1450
feet above sea-level, and has a rapidly increasing population
(in 1870, 9404; in 1880, 13,595;&quot; in 1887, 15,516), all

German-speaking and nearly all Protestants. It is the

point of junction of eight lines of railway, and is therefore

of considerable commercial importance. Its main in

dustries are cambric-weaving, cotton-printing, the manu
facture of machinery, and wine-growing, Stadtberg being
the best variety of wine grown in the neighbourhood of

the town. It is a modern well-built town with a fine

town-hall and well-arranged school buildings. It was

formerly very wealthy and thriving, but has suffered

severely from the disastrous financial enterprise of the
National Railway of Switzerland which it promoted. In
1878 it had to sell its property in that line, and from
1881 to 1885 it was in great difficulties in the matter of a
loan of nine million francs guaranteed in 1874 by the town,
together with three others in Aargau, to that ill-fated rail

way. As the three co-guarantor towns were unable to pay
their share, the whole burden fell on Winterthur, which
has struggled valiantly to meet its liabilities, and has been

helped by large loans from the cantonal and federal
Governments.
The Roman settlement of Vitudurum (Celtic dur, water) was a

little north-east of the present town, at the place now known as
Ober-Winterthur. It was there that in 919 Burkhard II., duke of
Alemannia, defeated Rudolph II., king of Transjurane Burgundy.
It was practically refounded in the valley in 1180 by the counts of

Kyburg, who granted it great liberty and privileges, making it the
seat of their district court for the Thurgau. In 1260 the townsmen,

in their zeal for additional power, overthrew the castle of the counts.

In 1264 the town passed with the rest of the Kyburg inheritance to

the Hapsbnrgs, who showed very great favour to it, and thus secured
its unswerving loyalty. In 1292 the men of Zurich were beaten back
in an attempt to take the town. For a short time after the out

lawry of Duke Frederick of Austria, it became a free imperial city

(1415-42) ;
but after the conquest of the Thurgau by the Swiss

confederates (1460-61) Winterthur, which had gallantly stood a

nine weeks siege, was isolated in the midst of non-Austrian terri

tory. Hence it was sold by the duke to the town of Zurich in

1467, its rights and liberties being reserved, and its history since

then has been that of the other lands ruled by Zurich. In 1717-
26 Zurich tried hard by means of heavy dues to crush the rival

silk and cotton industries at Winterthur, which, however, on the
whole very successfully maintained its ancient rights and liberties

against the encroachments of Zurich.

J. C. Troll, Gtsch. d. Stadt Winterthur, 1840.

WINTHROP, JOHN (1587-1649), was born at Groton,

Suffolk, England, January 12, 1587. He graduated at

Trinity College, Cambridge, about 1605, and was bred to

the law. He became a Puritan, and in 1629 was made

governor of the Massachusetts Bay Company. The next

year he headed the great emigration to Massachusetts,

landing at Salem and settling at Boston. The remainder

of his life was closely identified with the history of his

colony. He was re-elected governor until 1634, and
afterwards in 1637-40, 1641-43, and 1646-49. He died

at Boston, March 26, 1649.

The tenderness and gentleness of Winthrop s nature are beyond
dispute ;

even such political opponents as Vane retained their

personal friendship for him. These qualities, however, were sup
plemented by a decided antipathy to democracy in every form,
which made him the best of civil leaders for the supporters of the
ecclesiastical system of early Massachusetts. A vigorous, perhaps
captious, statement of this side of his influence will be found in

Brooks Adams s Emancipation of Massachusetts. His Life and
Letters have been edited by his descendant, R. C. Winthrop. His
Journal has been edited by James Savage, who has given it the
more appropriate and exact title of The History of New England,
1630-1640. The Winthrop Papers are in the Collections of the

Massachusetts Historical Society. Winthrop s descendants have
been numerous, and have included an unusual number of men and
women of marked ability; see Whitmore s Notes on the Winthrop
Family. One of them, Theodore Winthrop (1828-1861), of New
Haven, was one of the earliest victims of the civil war.

WINTHROP, JOHN (1606-1676), son of the preceding,
was born at Groton, England, February 12, 1606. He
graduated at Trinity College, Dublin, studied law at the

Inner Temple, London, and then travelled on the Con

tinent, seeing some military and diplomatic service. In

1631 he followed his father to Massachusetts, being made
a magistrate in 1633. Returning to England, he obtained

a commission as governor of Connecticut under the Say
and Sele patent, and sent out the party which put up the

fort at Saybrook, at the mouth of the Connecticut river.

In 1645 he obtained a title to lands in south-eastern

Connecticut, and founded there the present city of New
London. Connecticut made him a magistrate in 1651,
and elected him governor annually from 1657 until his

death. He was the agent who obtained for the colony the

charter of 1662. He died at Boston, April 5, 1676.

All of the father s fine qualities, and more, came out in the son.

The father has had a few unfavourable critics
;
the son has always

been looked upon as the flower of American Puritanism. Even the

son, however, was only the representative, in obtaining the charter,
of a knot of able and determined men, who had clearer notions of

the commonwealth life at which they were aiming ;
and the

governor does not seem to have approved all of their somewhat

vigorous proceedings in putting it into effect. Physical science

had strong attractions for Winthrop. He was one of the first

members of the Royal Society, and was constantly interested in

mines and mining in New England. The authorities for his life

are those given in the preceding sketch.

WINTON, or WYNTOUN, ANDREW OF. See WYNTOUN.
WIRE. The physical properties requisite to make

useful wire are possessed by only a limited number of

metals and metallic alloys. The metals must in the first

place be ductile
; and, further, the wire when drawn out
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must possess a certain amount of tenacity, the quality on

which the utility of wire principally depends. The metals

suitable for wire, possessing almost equal ductility, are

platinum, silver, iron, copper, and gold; and it is only
from these and certain of their alloys with other metals,

principally brass and bronze, that wire is prepared. By
careful treatment wire of excessive tenuity can be pro
duced. Dr Wollaston first succeeded in drawing a platinum
wire ^crocTo inca *n diameter by encasing a fine platinum
wire within silver to ten times its diameter. The cored

wire he then reduced to ^Vrr incn
&amp;gt;

and by dissolving

away the silver coating the platinum wire -j^-JoT)
^nen

thick only remained. By continued treatment in this way
wires of platinum used for spider-lines of telescopes are

now obtained of such

extreme tenuity that

a mile length of the

wire weighs not more
than a grain ;

and it

is said that platinum
wire has been made
which measures not

more than -j^Vc7 mm -&amp;gt;

part of an inch.

Diameter.

Gold I -01(12 inches.

I liitinum
;
-01(51

Silver

Copper
Iron

Copper
Urass
Steel

Phosphor Bnmze

0157
0177
0109
0605
OIUO
OGOO
OG.30

to less than the fifty-thousandth
The accompanying table shows the com

parative tenacity of the wire of metals and metallic alloys.

Wire was originally made by beating the metal out into plates,
which were then cut into continuous strips, and afterwards rounded

by beating. The art of wire-drawing does not appear to have been
known till the 14th century, and it was not introduced into England
before the second half of the 17th century. Wire is usually drawn
of cylindrical form

;
but it may be made of any desired section by

varying the outline of the holes in the draw-plate through which
it is passed in the process of manufacture. The draw-plate is a

disk of hard steel pierced with a series of holes corresponding in

aperture with the size and section of the wire to be made. The
holes are funnel-shaped, being widest at the side where the metal

enters, and tapering to their small diameter at the face where the

wire is drawn away. The excessive friction, which is partly relieved

by lubricants, causes a rapid enlargement of the holes
;
and where

great uniformity of size is required, as in the case of fine gold, silver,

and platinum wire, perforated rubies or similar hard stones are fitted

in the draw-plate. The draw-plate is mounted in the draw-bench,
which is provided with a reel on which the wire is wound, and in

drawing down to smaller dimensions it passes through successive

smaller holes in the draw-plate one at a time and is wound on
another reel or frame on the bench. During the drawing the wire

requires to be annealed more or less frequently according to the

nature of the metal under treatment. The ductility of the metal
and the diameter of the wire operated on determine the rapidity
with which the wire can be drawn : iron and brass travel at rates

varying from 12 to 45 inches per second, while gold and silver wires

of fine section may be drawn through at 60 to 70 inches per second.

Stout iron wire down to a section of ^ inch or thereby is made by
rolling bars of fine fibrous metal in a rolling mill, in the same way
as nail rods, small bars, and angles are rolled. The thinner wires

are drawn from these stout wires by the ordinary process of draw

ing. Iron requires repeated annealing in the process of attenuation,
and to preserve it from oxidation it is treated with a scour-bath,

consisting of dilute sulphuric acid and a proportion of sulphate of

copper. The minute film of copper thus deposited on the wire not

only prevents oxidation, but also favours the drawing by lessening
the friction in passing through the draw-plate. Much of the iron

wire which is to be used in exposed situations is further protected
from oxidation by a covering of zinc in the so-called galvanizing
process.

In commerce the sizes of wire are estimated by certain more or

less recognized standard wire gauges. The most commonly quoted
is the Birmingham wire gauge. It gives forty measurements, which
bear no definite relation to each other, ranging from the largest
No. 0000 = 454 inch to No. 36 = 004 inch. Sir Joseph Whitworth
in 1857 proposed a standard wire gauge which is coming to be

generally recognized. His measurements range from half an inch
to one-thousandth of an inch by regular gradations of onc-
thousandth. Beginning at the smallest, No. 1 is 001 inch, 2= 002
inch, 10 = 010 inch, and so on, larger breaks being made in the
scale as the size increases, but the number and ratio continuing the
same till it ends at No. 500 = 500 inch. In America a standard
wire gauge, proposed in 1864 by Messrs Brown and Sharpe, of

Providence, II. I., is now extensively recognized. In it the grada
tions are uniform, increasing in geometric ratio, so that the size of
each successive number is found by multiplying the preceding by

1-123. The standard is calculated from wire No. 36, which in the

American gauge represents a diameter of 005, while in the Birming
ham gauge No. 36 is equal to 004 inch.

It must be obvious that the uses of wire are multifarious and
diverse beyond all enumeration. It forms the raw material of

important manufactures, such as the wire-net industry, wire-cloth

making, and wire-rope spinning, in which it occupies a place ana-

Logons to a textile fibre. Wire-cloth of all degrees of strength and
fineness of mesh is used for sifting and screening machinery, for

draining paper pulp, forwindow screens, and for many other purposes.
Vast quantities of copper and iron wire are employed for telegraph
and telephone wires and cables, and as conductors in electric light

ing. It is in no less demand for fencing, and much is consumed
in the construction of suspension bridges, and cages, &c. In the

manufacture of stringed musical instruments and philosophical

apparatus wire is again largely used. Among its other sources of

consumption it is sufficient to mention pin and hair-pin making,
the needle and fish-hook industries, nail, peg, and rivet making,
and carding machinery ;

but indeed there are few industries into

which wire does not more or less enter.

WIRE ROPE. See ROPE, vol. xx. p. 846.

WISBECH, or WISBEACH, a municipal borough, market-

town, and seaport of Cambridge, England, in the Isle of

Ely, is situated on the river Nene, on the Wisbech Canal,

by which there is connexion by the Ouse with Hertford,

and on branches of the Great Eastern and Midland Rail

ways, 40 miles north of Cambridge, 21 east-north-east of

Peterborough, and about 90 from London. It possesses a

spacious market-place, a handsome crescent, and several

good streets. There is a public park, 18 acres in extent.

The greater part of the town is situated on the south side

the river, which is crossed by an iron bridge. The church

of St Peter and St Paul is very singularly constructed,

having two parallel naves, two aisles, and two chancels,

with a large square tower at the west end, originally

dating from the 12th century, but almost entirely recon

structed about the close of the 15th century. The church

contains some semicircular Saxon arches as well as some

traces of Early Norman. Among the other public build

ings are the corn exchange (re-erected 1811), the public

hall, the custom-house, the new cattle market, the work

ing men s club and institute, and the museum and literary

institute, with a library of 12,000 volumes and a fine

collection of Roman remains and other antiquities. Be
sides the Cambridgeshire Hospital (1873) and the twelve

corporation almshouses there are a large number of other

charities. A grammar-school was established in the middle

of the 16th century, and provision \vas made in the charter

of Edward VI. for its continuance. A Gothic monument
was erected here to Thomas Clarkson, the anti-slavery

orator, in 1881. Vessels of 500 tons burden can enter

the port, and extensive wharfage has been erected at a

cost of 60,000. The number of vessels that entered the

port in 1886 was 294, of 50,721 tons, and the number that

cleared 286, of 50,812 tons. The chief imports are corn,

potatoes, wool, timber, and iron, and the exports agricul
tural produce and salt. In the neighbourhood immense

quantities of fruit are grown, including apples, pears, plums,

gooseberries, and strawberries. Potatoes, asparagus, and
other vegetables are also largely grown for the London
market. The town possesses agricultural implement works,

coach-building works, breweries, ropeworks, planing and

sawing mills, and corn and oil-cake mills, many of them
driven by water, and others by steam. The town is divided

into two wards, and is governed by a mayor, six alder

men, and eighteen councillors. It has a separate commis
sion of the peace. The corporation act as the urban

sanitary authority. Water is obtained from chalk springs
near Norfolk. The population of the municipal borough
in 1871 was 9362 and in 1881 it was 9249.

Wisbech was most probably a fort of the Romans, who it is sup
posed constructed the river banks in the neighbourhood. It takes

its name from the river Ouse (Wyse). It is first noticed in 604,
iu a charter of Wulfhere, sou of Penda. In the early part of the
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llth century it was given by Oswy and Leoflecle to the convent of

Ely, on the admission of their son Alwyn into that monastery.
After the subjugation of the Isle of Ely William erected a strong
castle at Wisbech to hold the district in subjection. At Domesday
the manor was held by the abbot of Ely, and possessed extensive

fisheries, especially of eels. In 1190 Richard I. granted to the

tenants of the manor exemption from tolls at all fairs and markets

in England, a privilege confirmed by King John, who in 1216 visited

the town. In 1236 the town and a great part of the castle was

destroyed by an inundation, and the castle lay in ruins till the

15th century, when Morton, bishop of Ely, erected a new building of

brick for an episcopal residence. In the reign of Elizabeth it was

appropriated to the confinement of state prisoners, among others of

Robert Catesby. During the Protectorate it was purchased by
Thurloe, afterwards secretary of state, who in 1660 erected an en

tirely new one from designs of Inigo Jones, when some Roman
bricks were discovered. On the Restoration it again came into the

possession of the bishops of Ely, who sold it in 1793, and all remains

of it have now disappeared. Anciently the town possessed eight

guilds in addition to that of the Holy Trinity, to which they were

subordinate. This guild received royal sanction from Richard II.

in 1393, and held its last meeting in 1557. The town received a

charter of incorporation from Edward VI. in 1549, which was re

newed by James I. in 1611, and confirmed by Charles II. in 1669,

remaining in force till the passing of the Municipal Act.

See Watson s Historical Account of Wisbech, 1827; History of irisbech, 1833;
and &quot;Wisbech Castle,&quot; in Journal of Brit. Arch. Assoc., 1879.

&quot;VVISBY, a picturesque old town on the west coast of

the Swedish island of Gotland. It has a considerable

trade, but does not occupy half the space enclosed within

its old walls, which, with their towers, still survive. These

walls, which were built partly on the site of older struc

tures, date from the thirteenth century. The vacant spaces
of the town are used as gardens, in some of which are fine

ruined churches. The church of St Mary (built 1190-

1225) is used as the cathedral. Of the ten ruined churches

the most interesting is that of St Nicholas, partly in the

Romanesque partly in the Gothic style. In 1880 the

population of the town was 6924.
In the Middle Ages &quot;Wisby was a port of the Hanseatic League,

and a great centre of trade. Its wealth was so celebrated that in

an old ballad the people were said to play with the choicest jewels,
and the women to spin with golden distaffs. All the principal
nations of Europe had representatives at Wisby, and some of its

beautiful churches were built by foreign residents. In 1361 it was
attacked and plundered by King Waldemar III. (Atterdag) of

Denmark. It never recovered from this blow, and when, in 1645,
Gotland was finally united to Sweden by the treaty of Bromsebro

Wisby had altogether lost its importance.

Plate XV. WISCONSIN, one of the North-Eastern Central States

of the American Union, has the parallel of 42 30 N. lat.

for its southern limit, Lake Michigan for its border on
the E., Lake Superior on the N., and the Mississippi on
theW. Michigan on the E., Minnesota and Iowa on the W.,
and Illinois on the S. are its neighbour States. Its area,
exclusive of water surface, is estimated at 54,450 square
miles. Its length from north to south is 300 miles, its

breadth 250 miles
;

its lake shore-line exceeds 500 miles.

Its surface contours are gentle and pleasing. The lower

parts of the State lie about 600 feet above the sea, the

highest summits about 1800 feet. Few peaks rise more
than 400 feet above their bases, and abrupt elevations of

more than 200 or 300 feet are not common except along
the Mississippi. The State is merely a swell of land
between three notable depressions, the basins of Lake
Michigan, Lake Superior, and the Mississippi. The summit
of the swell lies within 30 miles of Lake Superior, whence
there is a rapid descent northward, with gentler declines
to the south-east and south-west, separated by a low swell

extending from the summit southward into Illinois. This
is traversed in the south-central portion of the State by a
remarkable diagonal valley, occupied by Green Bay and the
Fox and Wisconsin rivers, cutting it down to within about
200 feet of the lake levels. The easterly slope is traversed

longitudinally by a ridge of Niagara limestone, running
nearly parallel to the shore of Lake Michigan, at an

average distance of about 30 miles.

The greatest topographical interest and it is very con
siderable lies in the minor surface features. The ice of

the Glacial period invaded in force the eastern and
northern parts of the State, while an area of 10,000 square
miles in the south-western portion was left untouched.

Flowing but very irregular contours, accented by morainic

peaks and ridges, by gravel knolls, and by domes of drift,

mark the former area
;

while deep dendritic valleys,
erosion cliffs, and castellated outliers give more striking
relief to the latter. About 2000 minor lakes dot the
eastern and northern portions, all lying within the glaciated

area, and caused by the irregular heaping of the drift, or

by the erosion of the glaciers. Numerous waterfalls occur
in this portion, likewise due to the disturbance of the river-

courses by the ice incursion. None occur in the un-

glaciated area.

Geology. The geological structure of the State is unusually sym
metrical (see general geological map in Plate XV. ). It has for its

nucleus a great mass of the most ancient crystalline rocks (Archrean).
This nucleus occupies the north-central portion of the State, and
about it are wrapped successive layers of later-formed rocks, lying
concentrically upon each other, and occupying all the rest of* the
State. The ancient nucleus consists of granites, gneisses, syenites,
and various highly crystalline schists. These are warped, contorted,
and twisted among themselves in the most intricate fashion, and,
since their original upheaval, have been extensively cut away,
exhibiting what was formerly the interior of a much distorted mass.
Whether this was originally sedimentary or igneous is undetermined,
so great are the vicissitudes it has suffered since its original forma
tion. It is extensively traversed by dykes and veins. As yet it has
not proved to be productive in minerals of notable commercial value,
but affords a wealth of the finest of building material. This forma
tion is confidently referred to the Laurentian age, and ranks among
the earliest known formations. Around the borders of this nucleus,

though not skirting it continuously at the surface, are tracts of

Huronian rocks. For the greater part these lie in highly inclined

beds, and exhibit evidence of much disturbance since their original
formation. Where they come in contact with the Laurentian

nucleus, they show, by their unconformity to it, and the erosion of

the strata at the contact, that a vast but unknown interval of time

separated the two formations. The Huronian rocks are chiefly

quartzites, with which are associated quartz-porphyries and various
slates and schists, together with layers of igneous rock, either

formed at the same time with other members of the series, or

subsequently intruded. They embrace also, especially in the north
eastern and northern portions of the State, and extending into the

upper peninsula of Michigan, valuable beds of iron-ore, as well as

beds of carbonaceous material. The amount of carbon contained
is large, but unfortunately impure and in the graphitic condition.

Limestone also occurs, among the most ancient of its kind. The

quartzites of Barren county embrace deposits of pipestone, which
also occurs in the Baraboo quartzite, but less notably. Several

isolated knobs of quartz-porphyry in central Wisconsin are referred

to this formation, and are being extensively utilized for building
material, paving, and macadamizing. Apart from the igneous
beds, the members of this series were originally sediments, and
even now show clearly their fragmental origin. The thickness of

the Huronian beds reaches at least 13,000 feet. Overlying the
Huronian rocks in the north-western part of the State is an im
mense series of igneous beds, sandwiched between which, and also

overlying which, are layers of sandstone, shale, and conglomerate,
the whole constituting the great copper-bearing (Keweenaw) forma
tion of Lake Superior. This crosses the entire north-western
corner of the State. The strata are bowed downwards, forming a

great trough, the axis of which stretches from near the mouth of

the Montreal river to the St Croix. The igneous beds were formed

by great outwellings of molten matter, which spread widely over
the surface, following each other at longer or shorter intervals, as

shown by the presence or absence of intervening deposits or by
erosion. The copper of the formation appears to have been brought
up by these igneous ejections, and to have been subsequently con
centrated by percolating water in the vesicular portions of the old

lavas, or in the intervening sandstones or conglomerates, or in

fissures traversing the beds, all these forms being present. The
formation in Wisconsin has not yet proved sufficiently rich to pay
the expense of mining. The thickness of this formation is truly

stupendous, estimates ranging from 25,000 to 45,000 feet.

The preceding formations are found tilted at various angles ;

those which follow lie nearly flat. The Potsdam sandstone, next
in order, rests upon all of these at points, coining in contact with
different ones in different places. The wear which they had suffered

before it was placed upon them indicates a long interval of time.

The thickness of the Potsdam is very irregular, owing to the un-
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even worn surface of these underlying formations. In places it is

upwards of 1000 feet deep. Being an open-textured water-bearing
formation, dipping south-eastward and south-westward from the

central axis of the State, and embracing and being overlaid by im

pervious beds, it furnishes many fine-flowing wells to the districts

bordering Lake Michigan and the Mississippi. Some of its beds

supply excellent building material, though in general it is not

sufficiently firm. The Potsdam sandstone forms a broad irregular
crescentic belt, sweeping around the southern border of the Archaean

nucleus. It also skirts the northern side in the Lake Superior basin.

Overlying the Potsdam sandstone is a stratum of impure Magnesian
Limestone, ranging from 50 to 250 feet in thickness. It forms the

surface rock in an irregular ragged belt, stretching from the St

Croix southward along the Mississippi, and south-easterly to the

south-central part of the State, and thence north-easterly to the

upper peninsula of Michigan. Small quantities of the ores of lead,

iron, and copper are found in it, and certain portions furnish an excel

lent building stone. Overlying this, the Lower Magnesian Lime
stone, is an irregular stratum of nearly pure sandstone (St Peter s),

ranging from a few feet to upwards of 200 feet in thickness. It is

composed of nearly pure grains of quartz, and from the absence of

cementing material generally crumbles with case, though in excep
tional places it is sufficiently hard to be used as a building-stone.

Being porous and gently dipping between impervious beds, it sup
plies some of the finest artesian fountains in the State. Its purer
portions afford sand.

Upon the St Peter s sandstone rests a series of limestone beds,
the lower part of which is known as Trenton, the upper as Galena.
Their united thickness varies considerably, averaging about 250 feet.

In the south-western part of the State they have yielded large

quantities of lead and zinc ores, and some copper. The formation

occupies a small area in the north-west of the State, a large area in

the south-west, and a belt stretching from south to north through
the valleys of Rock river and Green Bay.
Overlying the above limestones is a stratum of about 200 feet

in thickness, composed of clay, earthy, ami calcareous shales

(Hudson River). This is a soft formation and easily eroded, and
hence occupies little area at the surface. It forms a narrow north-
and-south belt on the eastern margin of the Green Bay and Rock
river valley. It has little economic value. At a few points on
the surface of these shales there are accumulations of a peculiar
Oolitic iron ore (Clinton), popularly known as &quot;seed&quot; or &quot;shot

ore,&quot; from its concretionary structure. Its highest development is

at Iron Ridge in Dodge county, where its thickness ranges from 15
to 25 feet. It is a soft ore, lying in regular horizontal beds, is

quarried with great ease, and yields about 45 per cent, of metallic
iron.

The next formation is a thick limestone stratum (Niagara), rang
ing from 400 to 800 feet. The different portions vary greatly in
texture and purity, some being very fine-grained, others of admir
able granular texture, and others uneven, cavernous, or full of

chert nodules. It furnishes excellent building rock, and quicklime
of high quality. The formation occupies a broad tract adjacent to

Lake Michigan, reaching from the southern line of the State to the
head of the Green Bay peninsula. It also caps the elevated mounds
in the south-west of the State. The Lower Helderberg limestone,
which attains great thickness farther east, is barely (indeed, some
what doubtfully) represented in the State by some thin shaly
beds of limestone found north of Milwaukee. The remainder of
the normal Silurian beds and the Lower Devonian formations are

not represented in the State, but just north of Milwaukee is a small
area of limestone which represents the Hamilton period (Middle
Devonian), a portion of which possesses hydraulic properties of a

high degree of excellence, and is the basis of an important industry.
From the middle of the Devonian age until the ice incursion of

the Glacial period, Wisconsin appears to have been a land surface,

subjected to erosion, which developed the hills and valleys that

diversify its surface, except as they were modified by the invading
ice. As previously indicated, the ice of the Glacial period over
rode the northern and eastern portions of the State, while it left

about one-fifth of the State in the south-west untouched. The
paths of the invading ice were determined by the great valleys of
Lake Superior, Lake Michigan, and Green Bay, aided by the divert

ing influence of the intervening heights. There appear to have
been two important invasions, the earlier covering the larger area,
while the later exhibited the more forceful action. There were also
minor episodes of glacial advance and retreat. Both spread out an
irregular sheet of mixed rock debris, partly derived from the old

decomposed surface, and partly produced by the grinding action of
the glaciers themselves. The underlying rock was smoothed,
scratched, and polished, and in some moderate measure filed down
by the overriding ice. A remarkable chain of hills formed about
the edge of the ice (the Kettle moraine) constitutes an interesting
feature topographically and geologically. It forms a part of an
extensive series of terminal moraines that stretch from the Atlantic
to the Saskatchewan.

Soils. The soils of the State are varied. Those of the drift-

bearing region are derived from the heterogeneous mixture of pre-

glacial soils and glacial grindings, and constitute for the greater

part loamy clays and sandy loams of a high degree of fertility and

permanence. In the south-west a considerable portion of the soils

are derived from the decomposition of the underlying limestone,
and are highly fertile and easily tilled. In the central portion
there is a considerable area underlaid by the Potsdam sandstone,
from which sandy soils, of relatively low fertility, have been derived.

Vegetation. The greater part of the State was originally covered

by forest, but in the south and west considerable areas of prairies
were found interspersed with woodlands. The prevalent trees of
this region are the oaks, poplars, hickories, and their usual associ

ates. Along the eastern border of the State, except at the very
south, is an extensive tract of heavy timber, in which maple, elm,
ash, and their usual associates predominate. Towards the north
the pines, hemlocks, and spruces come in. The north part of the
State was originally covered by an almost unbroken forest, com
posed of groves of pine, of hard wood, and of a promiscuous
mixture of species embracing both conifers and deciduous trees.

This constitutes the great lumber region of Wisconsin.
Climate. Lying between 42^ and 47 N. lat., and near the

centre of the continent, Wisconsin has a typical temperate con
tinental climate. Its summers are warm, and diversified by short

rains and clear skies
;

its winters are somewhat severe but rela

tively dry and stimulating, and are less chilly than more humid

atmospheres at similar or even higher temperatures. The average
rainfall is about 30 inches. The mean summer temperature varies

from about 70
3
in the south to about 60 in the north

; the mean
winter temperature varies from about 25 in the south to about 15
in the extreme north. The great lakes produce a marked effect on
the seasonal temperature of the State, elevating it in winter and

depressing it in summer, so that the summer isotherms run from
the north-west to south-east, forced south by the cooling influence

of the lakes
;
while those of the winter run from south-west to

north-east, forced north by their warming influence. As a result,

productions requiring a high summer temperature flourish in the

south-western and central portions of the State, but are precarious
in the vicinity of the lakes, while fruits and crops requiring milder

winters and more equable temperatures can be produced near the

lakes, but are uncertain away from them. (T. C. C. )

Population. In 1840 Wisconsin Territory had a population of

30,945. The accompanying table exhibits the population from
1850 to 1880. The State census of 1885 gives the number as

1,563,423. The Federal

census of 1880 showed

1,309,618 whites, 2702

coloured, and 3161 Indians.

The foreign -born popula
tion numbered 405,425, or

30 81 per cent, of the

whole, of whom 184,328
came from the German empire, 66,284 from the Scandinavian

countries, and 78,057 from Great Britain and Ireland.

Cities. In 1885 Milwaukee had a population of 158,509; Osh-

kosh, 22,064; La Crosse, 21,740; Eau Claire, 21,668; Racine,

19,636; Fond du Lac, 12,726; Madison (the State capital), 12,064;

Sheboygan, 11,727 ; Appleton, 10,927 ;
and Janesville, 9941.

Agriculture. By the United States census of 1880 Wisconsin
had 134,322 farms, embracing 15,353,118 acres, of which 9,162,528
acres were improved land. Of these farms 122,163 were cultivated

by the owners and 12,159 were rented. The State census of 1S85
estimates the total number of persons engaged in agriculture at

332,500, and the value of farms and agricultural products at

$568,187,288. The produce is estimated approximately as fol

lows : wheat, 21,000,000 bushels; Indian corn, 37,700,000;

oats, 43,000,000 ; barley, 11,500,000 ; rye, 2,100,000; potatoes,

11,700,000 ; hay, 2,300,000 tons ; sorghum, 599,000 gallons ;

apples, 1,671,000 bushels; berries, 71,000 bushels. 29,500 acres

of tobacco produced nearly 29,595,000 ft (this is in demand for cigar

wrappers). Of cheese nearly 33,480,000 ft were produced, and of

butter 36,240,000 ft. There were in 1886 about 389,000 horses,

1,256,000 cattle, 6700 mules and asses, 917,000 sheep and lambs,
and 777,000 swine.

Manufactures, iL-c. Large water-powers are found, chiefly on the

Fox, Wisconsin, and Chippewa rivers. In 1885 the value of real

estate and machinery used in manufacturing was over $38,000,000 ;

stock and fixtures over $24,000,000 ;
value of manufacturing estab

lishments and their products, $193,700,000. There were about

58,500 men employed. The lumber, shingles, and lath manufactured
amounted to $27, 11 3,000 ; milling (including all flour manufactured
from cereals), $19,870,000 ; wooden articles, $13,719,000 ;

iron

products and manufactured articles of iron, $10,300,000; beer,

more than 1,445,000 barrels, valued at $9,081,000 (over 75 per cent,

of this coming from the great brewing city of Milwaukee) ;
manu

factured articles of leather, $8,629,000; waggons, carriages, and

sleighs, $4,678,000 ; paper, $2,804,000 ;
woollen fabrics, $613,000 :

cotton fabrics, $556,000. The census of 1880 valued the slaughter-

XXIV. 78
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ing and meat-packing product at about 6,534,000 and agricultural

implements at $3,742,000.

Lumbering. The proximity of Wisconsin to the prairie States

renders its lumbering interests especially important. In 1886 the

total forest area of the State was 17,000,000 acres, or 48 -

8 per cent,

of the whole area. According to the census of 1880, Wisconsin

was exceeded only by Michigan and Pennsylvania in the value of

its lumber product. Operations are chiefly carried on along the

Menomonee, Peshtigo, Oconto, Wolf, Wisconsin, Yellow, Black,

Chippewa, Red Cedar, and St Croix rivers
;
but the rapid increase in

railroads has opened the northern forests very generally. The

lumber, shingles, and lath manufactured amounted to about

3,323,390,000 feet in 1885.

Mines and Quarries. In 1880 Wisconsin ranked sixth among
the iron-producing States, but since then its importance lias in

creased. The most extensive iron deposits occur in the Huronian
formation in the Menominee region, and along the Montreal river.

In 1S82 the total product of the Menominee region was 276,017
tons

;
the Montreal range, divided between Wisconsin and Michigan,

about a dozen miles south of Lake Superior, has just been opened
up, and there is a rich deposit of Bessemer ore. In 1886 the pro
duct of the whole range was about 800,000 tons. The lead and
zinc region lies in the south-west of the State; production had
been declining, but recently new discoveries have revived it. There
is a rich supply of building-stone; limestone quarries are most

numerous, but the red-brown sandstone of Bayiield county and the

granite of Marquette county are especially valued.
FisJwries. The white iish and lake-trout fishing industries of

Lake Michigan and Lake Superior are extensive, and the inland
lakes 1 and streams abound in bass, pike, pickerel, sturgeon, and
brook-trout. A State fisheries commission annually stocks the
waters with brook-trout, white fish, and pike.

Railways and Canals. There were in Wisconsin in June 1886
4576 miles of railway. The leading lines are the Chicago, Milwaukee,
and St Paul

;
the Chicago and North-Western

;
the Chicago, Min

neapolis, St Paul, and Omaha; the Milwaukee, Lake Shore, and
Western

;
and the Wisconsin Central. A canal connects the Fox

and AVisconsin rivers at Portage, and the Sturgeon Bay Canal
unites Green Bay and Lake Michigan.

Administration, &amp;lt;L-c. The State, which is divided into sixty-
eight counties, is represented in the Congress of the United States

by two senators and nine representatives. The supreme court is

composed of a chief justice and four associate justices; there are

fourteen judicial circuits, each with a judge ;
and besides these are

county and municipal judges and justices of the peace. The State

legislature, composed of the senate (33 members) and the assembly
(100 members), meets bieiiially.

Finances. The value of all taxable property of the State for the

year 1886, as determined by the State board of assessment, was as
follows : personal property, $114,922,900; city and village lots,

$110,564,625; lands, $271,019,627; total assessed value of all

property, $496,507,152. Taxes were as follows : State tax,
|241,137 ; county taxes, $2,590,375; town, city, and village taxes,
$7,835,385. The total indebtedness of the towns, cities, villages,
and school districts in 1885 was $6,848,123; total indebtedness of

counties, $1,569,444; bonded debt of the State, $2,252,000.
Charitable, Reformatory, and Penal Institutions. The State sup

ports two hospitals for the insane, containing together 1141 inmates
in 1885, while there are 1240 insane in county asylums, jails, and
poorhouses. The school for the deaf has an attendance of 205,
school for the blind, 62

; industrial school for boys, 292
;
industrial

school for girls, 268; State prison school, 443; a school for de
pendent children has just been established. The whole number of

prisoners in all places of confinement during 1885 was 19,829, and
in reformatories 771. The State board of control and the board
of charities and reforms have charge of these institutions.

Education. The State makes liberal provision for its public
schools; it sets apart as a permanent fund the Federal grant of
section 16 in each township, with 500,000 acres of land, and 5

per cent, of the proceeds of the sale of public lands in the State,
together with less important items. In 1886 there were still

103,130 acres unsold, and the amount of the fund at interest was
nearly $3,000,000. This school-fund income, which in 1887 was
$341,289, is supplemented by a State tax of one mill on the dollar,
which amounted to $396,138; the combined amount is annually
apportioned among the counties, towns, villages, and cities in pro
portion to the number of children in each of from four to twenty
years of age ;

in their turn the counties must levy upon each
town, city, and village a tax equal to their proportion of the com
bined school fund and State mill tax. The total receipts from all
sources for school purposes in 1886 was $4,192,962, and the dis
bursements $3,184,958. In the same year there were 556,093
persons of school age. Of these 59 &quot;4 per cent, were enrolled in
the public schools. The enrolments in normal schools and uni
versity (2481), in colleges, seminaries, and academies (1131), and

1 There are about 3000 square miles of clear-water lakes.

in private schools (14,164) made the total enrolment over 350,000.
In 1879 attendance at a public or private school for at least twelve
weeks each year was made compulsory on all children between the

ages of seven and fifteen years. Women are eligible to all school

oifices, except that of State superintendent of public instruction.

In 1888 there are 137 free high schools, receiving special aid from
the State. Provision is made for the education of teachers by the
five normal schools. The leading denominational colleges are

Beloit, Ripon, Milton, Racine, and Lawrence university. The
public school system is crowned by the State university at Madison,
organized in 1848. It derives its support chiefly from an annual
State tax of one-eighth of a mill on the dollar. The total regular
income of the university in 1886 was $105,000; the attendance
in 1887 was 600. Connected with the university are a teachers
institute lectureship and farmers institutes held in different por
tions of the State, as well as over sixty accredited high schools.

The State historical society at Madison, the capital, has a refer

ence library of 125,000 volumes and pamphlets, and is the richest
in the nation upon the history of the Mississippi basin

;
the State

law library there has 19,000 volumes, the university library 14,500,
and the city library 9000. Milwaukee has a public library of

35,000 volumes.

Antiquities and History. The State is noted for its exceptionally
large number of animal mounds, the work of the &quot;mound-builders.&quot;

They are found along rivers and lake banks, and are from 2 to 6
feet high, sometimes 200 feet long ;

remains of prehistoric cir-

cumvallations, with brick baked in situ, have been found, and the

largest collection of prehistoric copper implements has been made
in this State. Wisconsin was the meeting ground of the Algonkin
and Dakota Indian tribes. Its water system connecting the Great
Lakes and the Mississippi made it the keystone of the French

possessions in Canada and Louisiana. The genesis of Wisconsin
was from the fur trade. French explorers, ascending the Ottawa,
crossed to Lake Huron, whence they easily passed through the
Straits of Mackinaw to Green Bay, thence up the Fox to the portage
between it and the Wisconsin, and on to the Mississippi. In 1634
an agent of Champlain, Jean Nicolet, first of recorded white
men to reach Wisconsin soil, ascended the Fox a considerable

distance. In 1658-59 Radisson and Groseilliers, two fur traders

who afterwards induced England to enter the Hudson Bay region,

passing along the south shore of Lake Superior, struck southward
to the tributaries of the Mississippi. Radisson s journal describes

a great river visited by him, which was probably the Mississippi.
In 1665 Father Claude Allouez founded a Jesuit mission at La
Pointe, and in 1669 the mission of St Francis Xavier on the shores
of Green Bay. Louis Joliet, leaving Quebec under orders to dis

cover the South Sea, in 1673, took with him Father Marquette
from Mackinaw, and readied the Mississippi by the diagonal water

way of the Fox and Wisconsin rivers. In 1679 La Salle, accom

panied by Father Hennepin, passed along the western shore of

Lake Michigan to- the Illinois, and in the next year Hennepin,
ascending the Mississippi, met Du Luth, who had reached it by way
of the western extremity of Lake Superior. Thus were traced out
the bounds and principal river-courses of Wisconsin. The epoch
of the fur trade followed, during which stockade posts were erected

at various key-points on the trading routes
; they became depend

encies of Mackinaw, long the emporium of the fur trade. In the
French and Indian war of 1755-60 Wisconsin savages served under
Charles de Langlade against the English at Braddock s defeat and
elsewhere. Near the middle of the 18th century De Langlade and
his father had established a trading post at Green Bay, which after

wards became a fixed settlement
;
at the close of the revolutionary

war Prairie du Chien, at the mouth of the Wisconsin, grew into a

like settlement
;
and towards the close of the century Milwaukee,

La Pointe, and Portage became permanent trading posts. The
British garrison that was sent in 1761 to hold Green Bay left at the

outbreak of Pontiac s war, and did not return. In the revolutionary
war Wisconsin Indians under De Langlade supported the British.

England having retained Mackinaw despite the treaty of 1783,
American domination was not practically felt by the Wisconsin
traders until after the war of 1812. In this war they favoured

Great Britain, and in 1814 the latter wrested Prairie du Chien from
an American detachment. But the formation of Astor s American
Fur Company to deal in this region was followed by a United States

law excluding English traders, which resulted in an increase of

American influence. At the close of the war the United States

placed forts at Green Bay and Prairie du Chien. By the ordinance
of 1787 Wisconsin had been a part of the territory north-west of

the river Ohio; in 1800 it was included in Indiana Territory,
whence in 1809 it passed to Illinois Territory, and in 1818 to

Michigan Territory. In 1825 the lead-mines in south-western

AVisconsin, which had been known from the earliest days of French

exploration, and had been worked by the Sacs and Foxes and by
Winnebagoes, attracted a considerable mining population. Hos
tilities with the Winnebagoes followed, resulting in the cession by
the latter of the lead region, and the erection of Fort Winnebago
in 1828 at Portage. In 1832 occurred Black Hawk s War, occasioned
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by the refusal of a Sac band to remove beyond the Mississippi from

Illinois, in accordance with treaty stipulations. Pursued by
regulars and Illinois militia to the head-waters of Kock river, the

band fled across south-western Wisconsin to the Mississippi, where

they were nearly exterminated. This expedition disclosed the rich

fanning lands of the region. In 1836 Wisconsin Territory was

formed. Before this the fur trade and lead-mining had been the

chief factors in development, but a wave of land speculation and

immigration reached here at this period. In 1840 there was a

population of 30,945, more than double that of four years before.

On August 9, 1846, Congress authorized Wisconsin to form a State

government. The constitution framed in 1846 being rejected by
the people, a second one was ratified in 1848, and Wisconsin be

came a State on May 29 of that year.
At an early period the State adopted the policy of attracting im

migration by cheap lands, a work in which the railroads have

greatly aided, with the result that Wisconsin has the remarkable

proportion of persons of foreign parentage indicated above. There

are whole communities of the same foreign nationality, such as

the German groups along the shore of Lake Michigan, the Scandi

navian in various localities, the Swiss colony of New Glarus, the

Belgians in Door county, and many others. The recent develop
ment of lumbering has rapidly built up northern Wisconsin, a

process now being accelerated by the mining interests on the

Montreal range. Wisconsin furnished to the Union armies in the

civil war over 91,000 men, the famous Iron Brigade being chiefly
from that State. (F. &quot;J. T.)

WISHAW, a police burgh of Lanarkshire, Scotland,
and an important mining and iron town, is situated on

the face of a hill, a short distance south of the South

Calder water, and on the Caledonian Railway, 12 miles

east-south-east of Glasgow. It is rather irregularly built,

but contains some spacious streets, although the majority
of the houses are inhabited by the working classes. It

has numerous churches belonging to the different denorn-O O
inations, and a public library. Wishaw has risen to

importance since the development of the coal and iron

industry within recent years. The coal-pits of the district

are among the most extensive in Scotland, and in the

town there are iron and steel works, malleable-iron works,

fireclay works, and a distillery. Wishaw was created a

police burgh in 1855, and in 1874 the limits of the burgh
were extended so as to include the villages of Cambusnethan
and Craigneuk. The population of Wishaw according to

its old limits was 8812 in 1871 and 8953 in 1881, that

of the extended area in 1881 being 13,112, of which 1829

belonged to Cambusnethan and 2330 to Craigneuk. The
town has borne in succession the following names: New
Town of Cambusnethan, New Town of Wishaw, Wishavv-

town, and Wishaw.

WISMAR, the second commercial town and seaport of

Mecklenburg-Schwerin, Germany, is situated on the Bay of

Wismar, one of the best harbours on the Baltic, 18 miles

almost due north of Schwerin. The town is well and

regularly built, with broad and straight streets, and
contains numerous handsome and quaint buildings in the

northern Gothic style. The church of St Mary, a Gothic
edifice of 1353, with a tower 2 GO feet high, and the church

of St Nicholas (1381-14GO), with very lofty vaulting, are

regarded as good examples of the influence exercised in

these northern provinces by the large church of St Mary
in Liibeck. The elegant cruciform church of St George
dates from the 14th and 15th centuries. The Fiirstenhof,
at one time a ducal residence but now occupied by the

municipal authorities, is a richly decorated specimen of

German Renaissance. Built in 1554, it was restored in

1877-79. The &quot; Old School,&quot; dating from about 1300,
has been restored, and is now occupied as a museum.
The chief manufactures of Wismar are iron, chicory,

cigars, roofing-felt, asphalt, etc. Fishing and agriculture
are carried on by the inhabitants, but their main industry
is connected with shipping and trade. The leading ex

ports are grain, oil-seeds, butter, and cattle
;
the imports

are coal, timber, iron, stoneware, and lime. The harbour
is deep enough to admit vessels of IG-feet draught. In

1886 the port owned 35 ships (2 steamers), of 8302 tons

burden
;

in 1875, however, it had 46 ships, with a total

burden of 10,447 tons. The population, 6009 in 1810
and 14,462 in 1875, was 16,011 in 1885.

Wismar is said to have received town-rights in 1229. In the
13th and 14th centuries it was a nourishing Hanse town, with

important woollen factories. Though a plague carried off 10,000
of the inhabitants in 1376, the town seems to have remained toler

ably prosperous until the 16th century. By the peace of West
phalia in 1649 it passed to Sweden, along with a barony to which
it gives name. In 1803 Sweden pledged both town and barony to

Mecklenburg for a sum of money, reserving, however, the right of

redemption after 100 years. In view of this contingent right of

Sweden, Wismar is not represented in the diet of Mecklenburg ;

but it still enjoys some of its ancient rights and privileges as a free

town.

WITCHCRAFT. This subject has already been con

sidered in its general aspects under ASTROLOGY, DEMON-

OLOGY, DIVINATION, MAGIC, and SPIRITUALISM. In this

place what will be mainly attempted will be to illustrate

the position assumed by the law towards a crime which
was regarded for centuries not only as possible but also as

specially noxious. It is a long interval from the Twelve
Tables to the Bill of Rights, but the lawyers of the latter

age accepted the existence of witchcraft with a faith

almost as unquestioning as those of the former, and com

paratively few were they, whether lawyers or laymen,
who in the interval dared to raise their voices against the

prevailing superstition. The writings of Shakespeare and
the other Elizabethan dramatists are sufficient of them
selves to show the universal prevalence of the belief in

England. For the purposes of this article witchcraft may
be taken to include any claim of a power to produce effects

by other than natural causes. By whatever name such a

power might be called in a particular case, whether witch

craft, conjuration, sorcery, incantation, divination, or any
similar name, the legal effects attaching to its supposed
exercise were usually the same. Witchcraft was the most

comprehensive English name, sortileyium the most com

prehensive in ecclesiastical Latin.

In Roman law it was provided by the Twelve Tables

that no one should remove his neighbour s crops to another

field by incantation or conjure away his corn. At a later

date the Lex Cornelia de Sicariis et Venejicis was extended

by decree of the senate to cases of offering sacrifice to

injure a neighbour.
1 Exercise of magical and diabolical

arts rendered the magicians themselves liable to be burned

alive, and those who consulted them to crucifixion.

Even the possession of magical books was criminal. To
administer a love potion, even though harmless, was

punished by labour in the mines, or relegation and fine

in the case of persons of rank. 2 One title of the Code of

Justinian is entirely taken up with the subject.
3 Astro

logers (mathematics) seem to have been specially objection
able to both the pagan and Christian emperors. Sorcery
was punished by Constantine with banishment, or death

by burning ;
and an accusation of witchcraft, as of treason,

rendered every one, whatever his rank, liable to torture.

To teach or to learn magic art was equally criminal. The

only exceptions allowed (and these were afterwards re

moved by Leo 4
)
were magic remedies for disease and for

drought, storms, and other natural phenomena injurious
to agriculture. A constitution of Honorius and Theodosius

in 409 rendered mathematici liable to banishment unless

they gave up their books to be burned in the presence
of a bishop.

5 The trial of APULEIUS (q.v.) for magic in

150 A.D. is the most familiar instance occurring under

Roman law.

The church followed and amplified Roman law. The

1
Dig., xlviii. 8, 13. 2

Paulus, Sententiae, v. 21, 23
3 Cod.

,
ix. 18 (iJe Maleficis ct Mathematicis}.

4
Cunst., 65. 5

Cod., i. 4, 10.
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graver forms of witchcraft constituted HERESY (q.v.\ and

jurisdiction over such offences was claimed by the church

courts to a comparatively late date. 1 This authorization

of belief in witchcraft was based partly on well-known

texts of the Mosaic law especially Exodus xxii. 18,

partly on peculiar constructions of other parts of Scripture,
such as 1 Cor. xi. 10, where the words &quot;because of the

angels
&quot; were supposed to prove the reality of the class of

demons called incubi. 2 What kinds of witchcraft were

heresy was a question learnedly discussed by Farinaccius

and other writers on criminal law. The practical effect of

this mode of regarding witchcraft was that, although

according to the better opinion the offence was in itself

the subject of both secular and ecclesiastical cognizance,
in fact it was on the continent of Europe seldom punished

by the secular power, except as the mere executive of

ecclesiastical sentences. The earliest ecclesiastical decree

appears to have been that of Ancyra, 315 A.D., condemning
soothsayers to five years penance. In canon law the

Decretum subjected them to excommunication as idolaters

and enemies of Christ, and the bishop was to take all

means in his power to put down the practice of divination. 3

The Decretals contained, among others, the provision that

a priest seeking to recover stolen goods by inspection of

an astrolabe might be suspended from his office and
benefice. 4 In the 14th century John XXII. published a

bull against witchcraft. In the 15th a vigorous crusade

was begun by the bull &quot; Summis desiderantes affectibus
&quot;

of Innocent VIII. in 1484. Under the authority of this

bull Sprenger and Kramer (Latinized into &quot; Institor
&quot;)

were

appointed inquisitors, and five years later they published
the famous work Malleus Malejicarum or Hexenhammer,
the great text-book on procedure in witchcraft cases,

especially in Germany.
5 The third part of the work deals

with the practice at length. One or two of the more

interesting points of practice deserve a brief notice.

Witnesses incompetent in ordinary cases were on account
of the gravity of the offence admissible on a charge of

witchcraft against but not for the accused. An alleged
witch was to be conjured by the tears of our Saviour and
of our Lady and the saints to weep, which she could not
do if she were guilty. The authors explain that witch
craft is more natural to women than to men, on account
of the inherent wickedness of their hearts. In the Roman
and Greek Churches the form of EXORCISM (q.v.) still

survives,
6 and was acknowledged by the Church of

England as lately as 1603. The 72d canon of that year
forbade attempts by the clergy at casting out devils by
fasting and prayer unless by special licence from the

bishop. No such canon appears among the Irish canons
of 1634. On one occasion in 1612 punishment of the
exorcised demons was attempted. The bishop of Beauvais,
in a document which Garinet has preserved, pronounced
sentence of excommunication against five such demons. 7

England. As in other countries, ecclesiastical law
claimed cognizance of witchcraft as a crime against God.
The Penitentials of Archbishops Theodore and Egbert and

1 The name of one form of heresy (vauderie) came in time to denote
a particular kind of witchcraft.

2 A reference to the incubus as a matter of common knowledge
occurs in the prologue to Chaucer s Wife ofBath s Tale.

3 Pt. ii. caus. xxvi. qu. 5. 4 Bk. v. c. 21 (De Sortilegiis).
5 The practice was also regulated by instructions promulgated by

the Inquisition. A code of such instructions framed in 1657 will be
found in the later editions of Cautio Criminalis (see below).

6 The extraordinary minuteness of detail by which the practice of
exorcism was regulated, even in the last century, appears from a
curious little Portuguese book by Brognolo, Methodo de exorcizar

expelindo Demonios (Coimbra, 1727).
7 For the Roman and ancient church law, see Smith s Diet, of

Antiquities, s.vv.
&quot;Magica,&quot;

&quot;

Mathematici,&quot; and Diet, of Chr.

Antiq., s.v.
&quot;Magic.&quot;

the Confessional of Egbert are full of condemnations of

magic divinations, diabolical incantations, love-philtres,
&c. An exception is made in favour of incantation by a

priest by means of the Lord s prayer or the creed. The

practice of magic by women is set out in the same
document with minute and disgusting detail. After the

Conquest, commissions were from time to time issued

empowering bishops to search for sorcerers. A form of

such a commission to the bishop of Lincoln in 1406 is

given by Rymer.
8 The ecclesiastical courts punished by

penance and fine up to 1542. 9 For graver punishments
the secular power acted as executive. Many persons

guilty of sorcery were, according to Sir Edward Coke,
10

burned by the king s writ de h&retico comburendo after

condemnation in the ecclesiastical courts. The secular

courts dealt with witchcraft from a A ery early period. It

was an indictable offence at common law and later by
statute, though apparently not a felony until the Act of

Henry VIII. The earliest trial recorded in England was
in a secular court. In 1324 several persons were appealed
before the coroners of the king s household, and the record,

certifying acquittal by a jury, was then brought up by
writ of certiorari. 11

In proceedings against a woman the doctrine of coercion

by the husband (see WOMEX) did not apply. A distinc

tion, more curious than important, was drawn between

conjurers, witches, and sorcerers. Conjurers by force of

magic words endeavoured to raise the devil and compel
him to execute their commands. Witches by way of

friendly conference bargained with an evil spirit that

he should do what they desired of him. Sorcerers or

charmers, by the use of superstitious forms of words or by
means of images or other representations of persons or

things, produced strange effects above the ordinary course

of nature. Legislation on the subject began in the

pre-Conquest codes. Thus the laws of Ethelred banished

witches, soothsayers, and magicians. The laws of Canute
included love-witchcraft under heathendom. It was evi

dently regarded as a survival of paganism. The first

Act after the Conquest was passed in 1541 (33 Hen.
VIII. c. 8), which dealt with a somewhat remarkable

mixture of offences. It declared felony without benefit

of clergy various kinds of sorceries, discovery of hidden

treasure, destruction of a neighbour s person or goods,

making images and pictures of men, women, children,

angels, devils, beasts, and fowls, and pulling down crosses.

The Act having been repealed at the accession of Edward

VI., another Act on similar lines but distinguishing
different grades of witchcraft was passed in 1562. By
this Act, 5 Eliz. c. 16, conjuration and invocation of evil

spirits, and the practice of sorceries, enchantments, charms,
and witchcrafts, whereby death ensued, were made felonies

without benefit of clergy and punishable with death. If

only bodily harm ensued, the punishment for a first offence

was a year s imprisonment and the pillory, and for a

second death. If the practice was to discover hidden

treasure or to provoke to unlawful love, the punishment
for a first offence was the same as in the last case, for a

second imprisonment for life and forfeiture of goods. At
the accession of James I., perhaps in compliment to the

king s position as an expert and specialist in the matter,
was passed 1 Jac. I. c. 12, which continued law for more
than a century. The strange verbiage of the most im

portant section of the Act is worth quoting in full.
&quot;

If

any person or persons shall use, practise, or exercise any

8
Fcedera, vol. vii. p. 427.

9 See Hale, Ecclesiastical Precedents, cited in Stephen, Hist, of
the Criminal Law, vol. ii. p. 410. 10 3 Inst., 44.

11
Parliamentary Writs (Record Commission edition), vol. ii. div.

i. p. 403.
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invocation or conjuration of any evil and wicked spirit, or

shall consult, covenant with, entertain, employ, feed, or

reward any evil and wicked spirit to or for any intent or

purpose, or take up any dead man, woman, or child out

of his, her, or their grave or any other place where the

dead body resteth, or the skin, bone, or any part of any
dead person, to be employed or used in any manner of

witchcraft, sorcery, charm, or enchantment, or shall use,

practise, or exercise any witchcraft, enchantment, charm,
or sorcery, whereby any person shall be killed, destroyed,

wasted, consumed, pined, or lamed in his or her body or

any part thereof,&quot; every such offender is a felon without

benefit of clergy. The Act further punished with im

prisonment for a first offence, and for a second made it

felony without benefit of clergy, to declare by witchcraft

where treasure was, to provoke to unlawful love, or to

attempt to hurt cattle, goods, or persons. This Act was

repealed in 1736 by 9 Geo. II. c. 5. It will be noticed

that in all the Acts it was necessary (except in the case

of love-philtres) that injury should have been caused or

intended or gain made. There were statutes which,

although not directly concerned with witchcraft, aimed at

the suppression of analogous offences. Thus multiplication
of gold and silver (by means of the philosopher s stone)
was made felony in 1403 by 5 Hen. IV. c. 4. This was

repealed by 1 Will, and M. c. 30, it is said, by the influ

ence of Robert Boyle. Numerous Acts dealing with the

practice of palmistry and fortune-telling by Egyptians or

Gipsies were passed at different times, beginning in 1530
with 22 Hen. VIII. c. 10. They are now superseded by
the provisions of the Vagrant Act of 1824.

Trials for witchcraft in England do not seem to have
been proportionately as numerous or to have been accom

panied Avith such circumstances of cruelty as those in

most other countries. This may be accounted for partly

by the diminishing authority of the church courts, partly

by the absence of TORTURE (q.v.) as a recognized means
of procedure, though no doubt it was too often used in an
informal manner. The pricking of the body of an alleged
witch by Hopkins the witch-finder and similar wretches

in order to find the insensible spot or devil s mark, the

proof by water (a popular survival of the old water ordeal),
and similar proceedings, if not judicial torture, at least

caused as much pain to the victims. Charges of witch

craft seem to have been made with great frequency against

persons of rank during the Wars of the Roses for political

purposes. The cases of the duchess of Gloucester and
Jane Shore will at once occur to the mind, and neither

Edward IV. nor his queen were exempt. The duke of

Clarence was accused of imputing witchcraft to the former
;

and the latter and her mother, the duchess of Bedford,
were charged with having obtained the promise of

marriage from the king by magical means. Trials in

England were most numerous in the 17th century. In

the case of the Lancashire witches in 1634 seventeen

persons were condemned on the evidence of one boy. In
the period from 1645 to 1647 between two and three

hundred are said to have been indicted in Suffolk and
Essex alone, of whom more than half were convicted. 1

The State Trials contain several instances of such trials,

viz., those of Anne Turner in 1615,
2 and the countess of

Somerset in 1616 3
(where a charge of witchcraft was joined

with the charge of poisoning Sir Thomas Overbury),
Mary Smith in 161 6,

4 the Essex witches in 1645,
5 the

Suffolk witches in 1665, and the Devon witches in 1682. 7

The most interesting trial is that of the Suffolk witches,
because Sir Matthew Hale was the judge and Sir Thomas

1 2 State Trials, 1052 n. 2
Ibid., 930.

3
Hid., 951. 4

Ibid., 1050. 5 4 Ibid., 817.
6
6/Wrf., 647. 7

Blind., 1017.

Browne was the medical expert witness. 8 In many of

these trials the accused confessed before execution. The
reasons which urged them to confess not only impossi

bilities, but impossibilities of the most revolting kind, are

not very easy to discover. In some cases, no doubt, the

object was to escape the misery of life as a reputed witch.

The theory of witchcraft, too, was universal and well

known, and the revolting details of worship of the devil

and of the witches sabbath must have been familiar to

all. Torture, as the Milan case shows (see TORTURE),
might force from the accused confession of an impossible
crime, and even without torture instances have been known
in modern times where women have charged themselves

with offences in which they were the only believers. 9 These
considerations may partially, if not fully, solve a difficulty
which has been felt ever since the time of Cardan.

Towards the end of the 17th century the feeling
towards witchcraft began to change. The case of Hatha

way in 1702 no doubt accelerated the decay of the old

belief. He was convicted of cheating and assault by
falsely pretending to be bewitched and by making an
attack on an alleged witch. 10 The last trial in England
was that of Jane Wenham in 1712, convicted at Hertford,
but not executed. A case said to have occurred in 1716
does not rest on good authority. This change of feeling
was no doubt caused to a great extent by the works of

writers, few in number but strong in argument, who from

the time of Reginald SCOT (q.v.) struck at the very found

ations of the popular belief. One of the most interesting
but least-known writers is George Gifford, whose views

are in the nature of a compromise. His point is that the

devil may deceive not only witches but their accusers. 11

The jury who convict may sometimes be right, but it must
be very seldom. As lately as 1718 Dr Hutchinson, bishop
of Down and Connor, thought it worth while to argue

against witchcraft, but rather from the popular than the

scientific point of view. 12
Legal writers did little to shake

the prevailing opinion. Coke, Bacon, and Hale certainly
admitted the possibility of witchcraft

;
Selden at least

8 In this case, tried at the assizes at Bury St Edmunds on March

16, 1664-65, two widows named Rose Cullender and Annie Duny
were accused of bewitching young children. The main points of

the evidence were these. There had been a quarrel between the

accused and the parents of the children, and the accused had uttered

threats against them. The children fell into fits and vomited crooked

pins, and once one of them vomited a twopenny nail with a broad head
;

they cried out the names of the accused in their fits ; they could not

pronounce the words &quot;Lord,&quot; &quot;Jesus,&quot; or &quot;Christ&quot; in reading, but

when they came to &quot;Satan&quot; or &quot;devil&quot; they cried, &quot;This bites, but

makes me speak it right well.&quot; One of the children fell into a swoon
after being suckled by one of the accused, and out of the child s blanket

fell a great toad which exploded in the fire like gunpowder, and

immediately afterwards the alleged witch was seen sitting at home
maimed and scorched. Evidence of finding the witch s mark was

given, and then evidence of reputation, viz.
,
that the accused, besides

being themselves accounted witches, had had -some of their kindred

condemned as such. A farmer swore that once when his cart had

touched Cullender s house it overturned continually and they could

not get it home. Sir Thomas Browne testified that the swooning fits

were natural, heightened to great excess by the subtlety of the devil

co-operating with the witches. Experiments upon the children were

then made in court by bringing them into contact with the witches

and others. These were of so unsatisfactory a nature that many
present openly declared that they thought the children impostors. The

chief baron in his summing up said that there were such creatures as

witches was undoubted, for the Scriptures affirmed it and the wisdom
of nations had provided laws against such persons. The report alleges

that after conviction of the accused the children immediately re

covered.
9 A remarkable instance is a case of Robinson v. Robinson and

Lane (to be found in the Divorce Court Reports in 1859), where

purely imaginary acts of adultery were recorded by the respondent in

her diary.
10 14 St. Tr., 643.

11 A Discourse of the Subtle Practices of the Devil by Witches (1587),

and A Dialogic concerning Witches and Witchcraft (1603). John

Webster s Displaying of Supposed Witchcraft (1677) takes a similar

line.
12 Historical Essay concerning Witchcraft, 1st ed., 1718.
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approved the statutory provisions on the subject; and

Blackstone in guarded language said that its exclusion

from the list of crimes was not to be understood as imply

ing a denial of the possibility of such an offence, though,

foflowing Addison, he would not give credit to any

particular modern instance.

In the present state of the law pretended supernatural

powers may be such as to bring those professing them

under the criminal law, or to make void a transfer of pro

perty caused by belief in their existence. The Act of 1736

enacted that any person pretending to use witchcraft, tell

fortunes, or discover stolen goods by skill in any occult

or crafty science, was to be imprisoned for a year, to stand

in the pillory, and to find sureties for good behaviour.

This is still law, except as to the pillory. By the Vagrant
Act of 1824, 5 Geo. IV. c. 83, s. 4, any person pretending

or professing to tell fortunes, or using any subtle craft,

means, or device, by palmistry or otherwise, to deceive

and impose on any of Her Majesty s subjects, is to be

deemed a rogue and vagabond. Under this Act a person

may be convicted for attempting to deceive by falsely

pretending to have the supernatural faculty of obtaining

from invisible agents and the spirits of the dead answers,

messages, and manifestations of power, viz., noises, raps,

and the winding up of a musical box. 1 So may one who
issues an advertisement professing to forecast the future,

though no money is received, and the future of a particular

person is not told. 2 A false pretence of witchcraft is also

punishable under the Larceny Act of 1861, 24 and 25

Viet. c. 96. It has been held that a false pretence that

the defendant had the power to bring back the husband

of the prosecutrix over hedges and ditches was within

the statute. 3 In a case in Chancery in 1868 a widow

lady, aged seventy-five, was induced by the defendant, a

spiritual medium, to transfer a large sum of money to

him, under the belief that such was the wish of her deceased

husband as declared in spiritualistic manifestations. The

court held that his claim of supernatural power constituted

undue influence, and that the gift must be set aside. 4

See, in addition to the authorities cited, Sir Walter Scott s

Letters on Demonology and Witchcraft ; Stephen, Hist, of the

Criminal Law, vol. ii. ch. xxv. ; Pike, Hist, of Crime in England,

esp. vol. ii. p. 131 sq. ;
Dr Nicholson s Introduction to Reginald

Scot s Discovery of Witchcraft; Spa! ding, Elizabethan Demonology,
ch. iii.

;
also reports of particular cases, such as the trial of the

Suffolk witches, published in a separate form in 1682, and the

indictment of the astrologer Lilly for advising to recover stolen

goods (when the grand jury threw out the bill), to be found in his

autobiography.
Scotland. The principal Act of the Scottish parliament was

1563, c. 73 (ratified and confirmed in 1649), making it a capital
offence to use witchcraft, sorcery, or necromancy, or to pretend to

such knowledge, or to seek help from witches. It was repealed by
9 Geo. II. c. 5. Trials were either before the ordinary courts or,

more frequently, before special tribunals erected by the authority
of commissions from time to time issued by the privy council, often

on the petition of a presbytery or the General Assembly. Boxes
were placed in the churches to receive accusations. The frequency
of cases is shown by an order of parliament in 1661 that justices

depute should go once a week at least to Musselburgh and Dalkeith
to try persons accused of witchcraft. In these trials evidence of

the wildest description was admitted. Anything was relevant,

especially if sworn to by a professed witch-finder or witch-pricker,
a position in which one Kincaid, like Hopkins in England, attained

special eminence. Torture was used in most cases, and in an

aggravated form, as it was supposed that the devil protected his

votaries from the effects of ordinary torture. A special form of

iron collar and gag called &quot;the witch s bridle
&quot; was generally used.

The details of the trials in Pitcairn s Criminal Trials are utterly

revolting, especially those of Bessie Dunlop in 1576 and of Dr Fian
in 1590. One of the charges in the former case is very remarkable,
and the accused herself confessed it, that she acted under the

1 Monck v. Hilton, Law Rep., 2 Exch. Div., 268.
8 Penny v. Hanson, 16 Cox Grim. Cos., 173.
3
Reg. v. Giles, Leigh and Care s Rep., 502.

4
Lyon v. Home, Law Rep. ,

6 Equity, 655. A very similar case

occurs among the plaidoy& rs of D Aguesseau, CEuvres, vol. v. p. 514.

guidance of the spirit of Thome Reid who had been killed at Pinkie
in 1547. In some cases a charge of witchcraft was joined with a

charge of another crime, as of murder in the master of Orkney s

case, of treason in Dr Fian s, accused of raising a storm at sea when
the king was on a voyage.

5 James VI. was frequently present in

person at trials for witchcraft, and the most horrible cases recorded

are those which occurred in his reign. The full pleadings in a

charge are given in the case of Margaret Wallace. 6 It is noticeable

that the articles of dittay began by resting the criminality of sorcery

upon the divine law as contained in the 20th chapter of Leviticns

and the 18th chapter of Deuteronomy. The punishment was gene
rally burning. The last execution took place in 1722, after convic

tion before the sheriff of Sutherland. As to pretended powers, the

Act of 1736 applies to Scotland, and at common law obtaining

money by pretending to tell fortunes or recover property by enchant
ment is punishable as falsehood, fraud, and wilful imposition.

Sec, further, Sir Walter Scott s Letters; appendix vii. to Pitcairn; the Register
of the Prii-y Council of Scotland, passim; Buckle, Hist, of Civilization, vol. ii. p.

190.

Ireland. The earliest recorded case is in the same year as the

earliest in England, 1324, but in an ecclesiastical and not as in

England in a secular tribunal. It was a proceeding against Dame
Alice Kyteler and others in the bishop of Ossory s court, which led

to a considerable conflict between the church and the civil power.
7

The English statute of Elizabeth was adopted almost word for word

by 28 Eliz. c. 2 (I. ). The only other Act of the Irish parliament
bearing on the question was 10 Car. I., sess. 2, c. 19 (I.), enacting
that if a person bewitched in one county died in another the person

guilty of causing his death might be tried in the county where the

death happened. It is remarkable that this Act is based upon an

English Act, 2 and 3 Edw. VI. c. 24, dealing with the venue in

criminal trials, but the English Act does not mention witchcraft.

28 Eliz. c. 2 was not repealed until 1821 by 1 and 2 Geo. IV. c. 18,

so that Ireland appears to be distinguished as the last country in

which penalties against witchcraft were retained in statute law.

United States. The earliest execution in New England is said

to have been in 1648. In the abstract of the laws of New England
printed in 1655 appear these articles: &quot;III. Witchcraft, which
is fellowship by covenant with a familiar spirit, to be punished with

death. IV. Consulters with witches not to be tolerated, but either

to be cut off by death or banishment or other suitable punishment.
&quot; 8

The fanatical outbreak at Salem in 1691-92 is one of the most strik

ing incidents in the history of New England. Nineteen persons
Avere executed for witchcraft, among whom was Giles Cory, the

only person who ever perished by the peine forte ct dure in America

(see TORTURE). In 1692 fifty were tried, but only three convicted,
and they received the governor s pardon. For these proceedings
the writing and preaching of Cotton Mather were largely responsible.
The States have now their own legislation against pretended super
natural powers. Provisions similar to those of the English Vagrant
Act are common.
A full account of the proceedings at Salem will be found in Ilutchinson s Hist.

of Massachusetts Bay (vol. ii. ch. 1), in Bancroft s Hist, of the Colonization of
the United States (iii. 84), and in Cotton Mather s Memorable Providences (Boston,

1689) and Wonders of the Jnvisible World (Boston, 1G93).

Continental States. The law against witchcraft was minutely
treated by Continental jurists of the 16th and 17th centuries,

especially by those who, like Farinaccius and Julius Clarus, were

either churchmen or laymen holding ecclesiastical appointments.
The extent to which legal refinement could go is well illustrated

by the treatise on criminal law by Sinistrari de Ameno,
9 an Italian

writer of the 17th century, whose belief in sorcery is strikingly
shown by his strange work on the subject called Daemonialitas. 10

He defines sortilegium as &quot;actus humanus quo per media inutilia

ant vetita aliquis effectus procnratur ad damnum aut utilitatern

propriam aut alienam.&quot; Six species, it appears, were recognized,
called amatorium, defensorium, revclatorium, lucratorium, inalc-

factorium, divinatorium. There were eleven distinct modes of

profession to the service of the devil. Some of the indicia on
which torture might be inflicted were absence of the accused from
bed during the night, drawing cabalistic signs on the ground,
threats of injury, anointing the body. The text of Roman law was
sometimes distorted in an extraordinary way: e.g., it was a maxim
that a contract with a demon was not binding, and this was ex

pressed in the language of Roman law in the formula
&quot;

in drcmouem
cadere non potest obligatio.&quot; In Germany the ecclesiastical courts

generally acted, though the crime was sometimes the subject of

secular legislation, especially in the Constitutio Criminalis of

5 All these cases will be found in vol. i. of Pitcairn. In one case

(noted at p. 216), a jury having acquitted an accused woman who had

confessed under torture, the king had them tried for wilful error.
6

Pitcairn, vol. iii. p. 508.
7 The case, edited by Mr Thomas Wright, forms vol. xxiv. of the

Canulen Society s publications.
8 Cited in 6 State Trials, 647, where an account of the Salem trials

will be found.
9 De Delictis et Pccnis Tractatus Absohitissimus, Rome, 1754.

10 Published at Paris with an English translation in 1879.
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Charles V. (the Carolina).
1 The number of victims perhaps ex

ceeded that in any other country. It was in Germany too that

the last execution for witchcraft in Europe took place, at Posen in

1793. In France prosecutions for vaudcrie occurred in the 13th

and 14th centuries. In the 15th century Joan of Arc was con

demned on a charge of witchcraft. 2
Henry III., like Edward IV.

of England, was accused by his enemies of practising sorcery. The
most numerous prosecutions were set on foot in the 17th century,

and as in other countries they met with the firmest support from

some literary men, among whom P. de 1 Ancre is conspicuous for

his orthodoxy.
3 A royal edict of 1682 revived all previous ordin

ances against the practice of sorcery and divination, and punished
with corporal punishment any persons consulting sorcerers, with

death those who exercised magic themselves. The &quot;Chambre

Ardente&quot; tried some cases, and the last case ever brought before such

a tribunal resulted in the condemnation in 1680 of a woman named
Voisin for sorcery and poisoning in connexion with the Marquise
de Brinvilliers. The law against sorcery held its place in French

legal works till at least the middle of the last century. It was
treated at length both by the Sicur de Lamarre 4 and by Muyart
de Vouglans.

5 The latter distinguishes white from black magic,
the black only being criminal as a part of the larger offence of

lese-majest^ divine, which included also heresy, blasphemy, and

perjury. Burning was the usual punishment. Among the more
remarkable of the indicia upon which torture might be inflicted was
the finding on the premises of the accused instruments of magic,
as wax figures transfixed with needles, feathers in the form of a

circle, or a written pact with the devil. Pretended exercise of

magic is now punished by the Code Penal. A very curious case of

slander is mentioned by Merlin. 6 It was tried in 1811 in the de

partment of Yonue. The slander consisted in an allegation by
the defendant that the complainants had danced around the devil,
who was seated on a gilded arm-chair as president of the dance.

The tribunal of police thought the matter more a subject of ridicule

than of injury and dismissed it, but this judgment was quashed by
the court of cassation on the ground that the charge was one which

might trouble the public peace. In Spain and Italy there is a

considerable body of legislation on the subject of witchcraft. For

instance, the code of the Side Partidas 7 in Spain punished with
death those who acted as diviners or witches, especially in love

matters. A distinction was drawn between divination by astronomy,
which was legitimate, and that by augury from birds or by incan
tation over water or a mirror. On the Continent, as in England,
there was during two centuries a steady flow of literary attack on
the reasonableness of belief in witchcraft. The earliest attack was
made in Germany, the country which had distinguished itself by
the vigour of its prosecutions of the crime. Cornelius Agrippa, in

his De Occulta Philosojriia, was not entirely orthodox on the

subject ;
and it was more directly treated in the De Prsestigiis

DtBmonum of Johann AVier or Weier in 1563, twenty-one years
earlier than Reginald Scot s work. AVier was followed in the next

century by Father Frederick Spec
8 in Germany, and by B. BEKKEH

(q.v.) in the Netherlands. The work of Spee, originally pub
lished anonymously, appears to have caused a great sensation at

the time and to have caused a relaxation of prosecutions in order

to give opportunity for further inquiry. The work takes the form
of fifty-two doubts, the first of which is &quot;An Saga; Striges sou
Malefici revera existant ?

&quot; The general conclusion is that, although
witches exist in general, the question of their operation in particular
cases is open to so much doubt that it would be well to suspend
proceedings for a time. The writer did not profess entire disbelief,
as did Bekker. The main idea of De Bctooverde Wcrelil of the
latter is that good and evil spirits could have no effect or influence

on earthly affairs, for spirit could not act on matter. All prosecu
tions for witchcraft were therefore unjust, and against the honour
of God and the advantage of man. During the same period other
writers both lay and legal treated the question incidentally.

Montaigne was sceptical; Montesquieu, while not actually intimat

ing disbelief, enjoined the greatest care in trying accusations. As
in England, the current of literary feeling was not uniformly op-

1 Art. 44 gives the indicia which suffice to put to the torture. Art
52 gives the questions which are to be asked by the judge.

- The numerous allusions to Joan of Arc s witchcraft in the First
Part of Shakespeare s Henry VI. will be familiar.

3 L Incredulite et Mcscreance du Sortilege Plainement Convaincue,
Paris, 1622.

4 Traile sur la Mayie, Sortilege, Possessions, Obsessions, et Malefices,
Paris, 1737. 5 Institutes au Droit Criminel, Paris, 1757.

6
Repertoire de Jurisprudence^ s. v,

&quot;Sortilege.&quot;
7 Partida vii. tit. 23.
8 Cautio Criminalis, seu de Processibus Contra Sagas, the first

edition (Frankfort, 1632) being anonymous, &quot;auctore incerto theologo
Romano,&quot; while later ones bear the name of the author. A full

account of an ordinary trial for witchcraft will be found in the work.
One of the most shameful parts of it, the stripping and shaving of an

alleged witch, meets with the author s strongest reprobation.

posed to popular belief, for Wier was answered by Bodin, and
Luther and other eminent writers no doubt had full faith in the
existence of witchcraft.

See Lecky, Hist, of Rationalitm in Europe, vol. i. ch. i., where an immense
number of authorities are cited

;
works on magic, such as those by Delrio and

Garinet
; Schcltema, Geschiedenis der J/eksenprocessen, Haarlem, 1828 ; Soldan,

Geschichte der Hexenprocesse, Stuttgart, 1843; and various reports of particular
trials, e.y., the proceedings against fifty-three magicians at Logvofio in Castile in

1610, by P. de 1 Ancre (Vans, 1612), the trials in Sweden in 1609 and 1670, by I)r

Anthony Horncck (London, 1700), the proceedings against G. Robbing at Coesfeld
In 163-2. by Niesert (Coesfeld, 1827), and Les Procedures de Sorcellene a Neurh&tel,
by Lardy (Xeuchatel. I860). (J. Wf.)

WITENAGEMOT. See ENGLAND, vol. viii. p. 276.

WITHER, GEORGE (1588-1667), appears in the Dunciad
as &quot;sleeping among the dull of ancient days, safe where
no critics damn.&quot; The once ardent poet s slumbers were
disturbed towards the close of the 18th century by George
Ellis, who in his Specimens resuscitated some of Wither s

poetry, not to condemn but to praise. Thereafter he was

speedily released from Pope s limbo. Wordsworth pre
fixed a dozen of Wither s most exquisite lines to his own

poem To the Daisy ; Southey quoted him eulogistically ;

Brydges republished a selection of his poems, and searched

out the facts of his life
;
Park made a list of his voluminous

writings, over 100 in number, for The BritishBibliographer]

and, most fortunate stroke of all for Wither s memory,
Charles Lamb wrote upon him one of his most delightful

essays, re-creating and immortalizing the old poet s poetic

spirit.
9 Wither s life was full of adventure. Born June

11, 1588, the son of a Hampshire gentleman, educated at

Magdalen College, Oxford, he entered at Lincoln s Inn,
conceived an ardent passion for poetry, put forward as a

satirist in 1613 with Almses Stript and Whipt, and was

promptly lodged in the Marshalsea. It was the year of

the Essex divorce case, when so plain a satirist, though
he whipt abuses in the abstract, might easily have given
offence. In prison he wrote The Shepherd s Hunting, the

fourth eclogue of which contains his memorable praise of

poetry. Wither s Motto was published in 1618; Fair

Virtue, or The Mistress of Pkilarete, the longest, freshest,

and most captivating lover s panegyric in the language, in

1622. When the civil war broke out, Wither took the side

of the Parliament, sold his estate in Hampshire and raised

a troop of horse, was taken prisoner and saved from death

at the intercession of Denham, backed by a timely jest,

was promoted and enriched by Cromwell, was stript of

his possessions at the Restoration and thrown into prison,
but released under bond for good behaviour. Besides the

poems above mentioned, which are the basis of Lamb s

admiration, and his curious Emllems, published in 1635,

Wither, a man of most radiant energy and eloquence,
wrote a host of satirical and polemical tracts, for which

readers may be referred to the Bibliographer. The famous

song
&quot; Shall I, wasting in

despair,&quot;
occurs in The Mistress

of Philarete. He died in London May 2, 1667.

WITHINGTON, a township of Lancashire, England,
4 miles south of Manchester, of which it is practically a

suburb. It is chiefly occupied by better-class mansions and

villas. The township is within the old parish of Man
chester, but was formed into a separate ecclesiastical parish
in 1854. The urban sanitary district includes part of the

parish of Withington and three other parishes (area 5728

acres), the population being 10,099 in 1871 and 17,109
in 1881. The population of the Withington portion (area
2229 acres) in 1871 was 4863, and in 1881 it was 9328.

WITNESS, in law, is a person who gives or might give
evidence in a court of justice. The law of witnesses is on

the one hand a branch of the law of EVIDENCE (q.v.), and

on the other is closely connected with the JURY (q.v.), for

the jurors were originally chosen for their knowledge or

presumed knowledge of the facts in dispute. The part of

the Scotch juror s oath &quot; and no truth conceal
&quot;

is an

9 The marginal notes forming the original MS. of this essay have

recently been reproduced by Mr Swinburne, Miscellanies, p. 157.
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obvious survival of the time when the juror was a witness,

It is only by gradual steps that the law has reached its

present stage in the United Kingdom and the United

States. At present the disabilities of witnesses are few;
almost every one is a capable witness, and the main

question has become one of credibility rather than of

capability. It was far otherwise in Iloman and ecclesi

astical law and in the older law of England and Scotland.

A reference to TORTURE will show that in Roman and
mediaeval law the testimony of many persons was not

admissible without the application of torture. At the

same time a large body of possible witnesses was excluded

for reasons which have now ceased to be considered

expedient, and was subject to rules which have long
become obsolete. In Roman law witnesses must be idonei,

or duly qualified. Minors, certain heretics, infamous

persons (such as women convicted of adultery), and those

interested in the result of the trial were inadmissible.

Parents and children could not testify against one another,
nor could slaves against their masters, or those at enmity
with the party against whom their evidence was offered.

Women and slaves were under a disability to be witnesses

to a will. The canon law extended the disability to testify
to an excommunicated person, and to a layman in a

criminal charge against a clerk, unless he were actually
the prosecutor. In the days of trial by battle a party
could render a witness against him incompetent by
challenging and defeating him in the judicial combat.

A policy similar to that of Roman law was followed for

centuries in England by excluding the testimony of parties
or persons interested, of witnesses for a prisoner, and of

infamous persons, such as those who had been attainted,
or had been vanquished in the trial by battle, or had stood

in the pillory. All these were said vocem non habere.

Many systems of law excluded witnesses from policy of a

local or temporary nature. WOMEN (q.v.) were generally

regarded as wholly or partially incompetent. The evidence

of Jews was frequently rejected in Spain and other

countries during the 14th and loth centuries. In the

United States, while slavery was lawful, the evidence of

slaves (and in some States that of free persons of colour)
was not received for or against whites. There were in

Roman law some hard and fast rules as to number. Seven
witnesses were necessary for a will, live for a manctpatio
or manumission or to determine the question whether a

person were free or a slave. Five was also the number

necessary under the Liber Feudorum for proving ingrati
tude to the lord. Two were generally necessary, as in

the Mosaic law, as a minimum number to prove any fact.

Unius responsio testis omnino non audiatur are the words
of a constitution of Constantine. The evidence of a single
witness was simply semiplena probatio^ to be supplemented,
in default of a second witness, by torture or by reference
to oath. In the canon law the evidence of a notary was

generally equivalent to that of two ordinary witnesses.

The evidence of the pope and that of a witness who simply
proved baptism or heresy (according to some authorities)
are perhaps the only other cases in which canon law

dispensed with confirmatory evidence. In England one
witness is as a rule sufficient. But in certain cases two
or more are necessary. Two must attest a marriage or a

will,
1 and two are necessary for a conviction of perjury,

treason, and some other crimes, such as offences against
the Act of Supremacy of Elizabeth. In the United States
the number necessary for the attestation of a marriage or
will is not uniform in all the States. Sometimes a special
number has been fixed in England by statute in excep-

1 The absence of two witnesses does not, however, avoid a marriage
as it does a will. The section of 4 Geo. IV. c. 76 providing for the
presence of witnesses at a marriage has been held to be merely directory.

tional cases. A curious Act of Richard II., passed in 1383

(6 Ric. II. st. 2, c. 5), fixed the number of compurgators
necessary to free an accused person from complicity in the

peasant revolt at three or four. Corroborative evidence

not necessarily the evidence of another witness, but
corroboration in a material particular must in England
be given to entitle the complainant or plaintiff to succeed

in an affiliation summons or in an action for breach of

promise of marriage. The evidence of an accomplice also

needs confirmation, if not in strict law, at least in practice.
The number of witnesses had in one instance in old Scotch
law the curious effect of determining the punishment. By
the assizes of King William, the ordeal of water was under

gone by the accused on the oaths of three witnesses
;

if to

them the oaths of three seniores were added, the penalty
was immediate hanging. Witnesses need not now in

English law be idonei or credible, except in the case of

witnesses to bills of sale under the Bills of Sale Act,
1882. The &quot;credible

&quot;

of the Statute of Frauds has not
been repeated in the Wills Act (see WILL). In the case

of dishonour of a foreign bill of exchange the evidence of

a notary is required, and a solicitor must attest a warrant
of attorney, as was also required for a bill of sale from 1878
to 1882.

The modern law of witnesses has been already treated to a con
siderable extent under EVIDENCE. It should be noticed that since

the date of that article a new rule of great importance has received

statutory sanction. The rules of the Supreme Court, 1883 (Ord.

xxxvi., r. 38), enable the judge in all cases to disallow any questions
put in cross-examination of any party or other witness which may
appear to him to be vexatious and not relevant to any matter proper
to be inquired into in the cause or matter. It will suffice here to

give a brief statement of the law as it at present stands, rather by
way of supplement to what has been already said than as an ex
haustive notice. Witnesses may be either sworn or unsworn, either

judicial or non-judicial, the unsworn and non-judicial almost coin

ciding. The evidence of judicial witnesses may be given viva voce

or by deposition or affidavit, the latter being the more usual course
in chancery and bankruptcy proceedings. Where evidence is taken
on commission, the usual course where the witness is out of the

jurisdiction, the questions and the witness s answers are produced
in writing to the court which issued the commission, it being a

delegation of the authority of the court. As a rule all witnesses

coming before a court of justice, whether to give evidence as to a

fact or a professional opinion, must be sworn (see OATHS).
&quot; To

this rule certain exceptions exist at common law and have been
introduced by statute, the one of the most importance being the
law by which persons objecting to take an oath may affirm. Another

exception was introduced by the Criminal Law Amendment Act,

1885, the Act allowing the evidence of a child of tender years to be
received without oath. But to ensure a conviction such evidence
must be corroborated. At common law a person merely produc
ing documentary evidence need not as a rule be sworn. A witness,

too, may be examined unsworn on the voir dire, as it is called, to

decide the preliminary question of his competency. Non-judicial
witnesses are those who attest an act of umisual importance, for the
due execution of which evidence may afterwards be required. They
are either made necessary by law, as the witnesses to marriages and

wills, or used by general custom, as the witnesses to deeds. In

some cases the attestation has become a mere form, such as the

attestation of the lord chancellor to a writ of summons (see WHIT).
Those witnesses whose evidence is not received may be divided
into incompetent and privileged, classes which must be carefully

distinguished. The evidence of the former is wholly inadmissible
;

that of the latter is admissible if they waive their privilege. Among
the incompetent witnesses are those of too tender years to under
stand the nature of an oath, idiots and lunatics, those convicted
of perjury under an Act of Elizabeth (see PERJURY),

3 and accused

persons or their husbands or wives (except where the trial is for

treason or for personal injuries inflicted by one spouse against the

other). The exclusion of the latter class has led to much dis-

2 The giving of evidence unsworn appears to have been at one time

regarded as a privilege. The men of Ripon, for instance, were by a
charter of Athelstau to be believed on their yea and nay in all disputes.

3 A person convicted of perjury at common law is not on that

account incompetent in England ;
his evidence may be given for what

it is worth. It is otherwise in the United States, see Revised Statutes,
5392. In France disability to be a witness may be inflicted as part

of the punishment on conviction for certain crimes (see Code Penal,

42).
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cussion among English lawyers. In 1878 the Criminal Code
Commission recommended that prisoners should be allowed to give
evidence on their own behalf on oath. Several recent Acts have
modified in some degree the rigour of the common law. The accused,
or the husband or wife of the accused, may give evidence on oath

in certain proceedings, nominally criminal, substantially of a civil

nature, such as indictments for nuisance or non-repair of a highway
(40 Viet, and 41 Viet. c. 14). The same is the case under the

Merchant Shipping, Licensing, and Customs Acts, the Married

Women s Property Act, 1882, the Criminal Law Amendment Act,

1885, the Merchandise Marks Act, 1887, and other Acts. Up to

1702 the prisoner was under the further disability of not being
able to have his witnesses examined on oath. This harsh rule,

borrowed from Roman law, was not abrogated in Ireland until

1711, in Scotland until 1735. Where a witness is competent, he
is also compellable, except the king. The only privileged witnesses

practically now recognized in England are high officers of state,

executive or judicial, and members of the legal profession, who
need not divulge what has been disclosed to them in professional
confidence. Clergy and medical men are not privileged, though
attempts have sometimes been made to protect disclosures to them,
especially to priests in the confessional. Any witness is privileged
from answering questions the answers to which might expose him
to penalty or forfeiture or to a charge of adultery. Lists of wit
nesses intended to be called by the crown must be supplied to the
accused in charges of TREASON (q.v. }, and are generally on the back
of the indictment in ordinary cases, though the prosecution is not
bound to call them. In Scotland lists of the witnesses are supplied
in all cases, and in the United States in capital charges.
The mode of securing the attendance of a witness is by subpcena

(see WRIT) in civil actions in the High Court, by subpoena or

RECOGNIZANCE (q.v.) before an assize court, by SUMMONS (q.v.) in

a county court or court of summary jurisdiction. In exceptional
cases attendance may be secured by writ of habeas corpus ad testi-

ficandum or by WARRANT (q. v. ) of a secretary of state. In Scotland
attendance is generally secured by citation. Disobedience to a sub-

pcena is punishable as CONTEMPT OF COURT (q.v.}.
1 False evidence

renders the offender liable to the penalties of perjury. Various
Acts of Parliament deal with compelling appearance before com
mittees of parliament, courts of martial, and other tribunals of a

special nature. A witness is protected from any action for slander
for words spoken in the witness box. He is also protected from
arrest eundo, morando, et rcdcundo. The scale of allowances to

witnesses depends upon orders of court made with the approval of
the Treasury. It is graduated according to the social position of

the witnesses. (J. Wt.)

WITSIUS, HERMANN (1636-1708), Dutch theologian,
was born February 12, 1636, at Enckhuysen, North Hol

land, studied at Utrecht, Leyden, and Groningen, and was
ordained to the ministry in 1657. In 1675 he became

professor of divinity at Franeker, and in 1680 he was
translated to a corresponding chair at Utrecht. In 1685
lie acted as chaplain to the Dutch embassy sent to London
to congratulate James II. on his accession. In 1698 he
succeeded Spanheim at Leyden, where he died on October

22, 1708.

Subjoined is a list of his more important works. Judxus
Christianizans, circa Principia Fidci ct SS. Trinitatcm, Utrecht,
1661

;
De (Economia Feederum Dei cum Hominibus, 1677 (often re

printed, both in Latin and in English, and still regarded as one
of the clearest and most suggestive expositions of the so-called
&quot;federal&quot; theology); Diatribe dc Scptern Epistolarum Apocalijpti-
carum Sensu Historico ac Prophctico, Franeker, 1678; Excrcitationes
Sacrfg in Symbolum quod Apostolorum dicitur et in Orationem

Dominicam, Franeker, 1681; Miscellanea Sacra, Utrecht, 1692-
1 700 (2 vols. 4to).

WITT. See DE WITT.

WITTEN, a rapidly growing town of Westphalia,
Prussia, is favourably situated among the coalfields of

the Ruhr, 14 miles east of Essen and 15 miles north
east of Elberfeld. The coal-mines in the neighbourhood
provide abundant fuel for large cast-steel works, iron-

foundries, railway workshops, machinery and boiler works,
glass-works, distilleries, and other industrial establishments.
In 1843 the population was 3444; in 1885 it was 23,903.
WITTENBERG, now an unimportant manufacturing

town in the province of Saxony, Prussia, is situated 55
miles to the south-west of Berlin, on the Elbe, which is

here spanned by a stone bridge 300 yards long, and by an
1 In the ecclesiastical courts it was formerly punished by EXCOM

MUNICATION (q.v. ).

iron railway bridge 320 yards long. The three suburbs

which adjoin the town are not older than 1817. Witten

berg is interesting chiefly on account of its close connexion

with Luther and the dawn of the Reformation
;
and

several of its buildings are associated with the events of

that time. Part of the Augustinian monastery in which
Luther dwelt, at first as a monk and in later life as owner
with his wife and family, is still preserved, and has been
fitted up as a &quot;Luther museum.&quot; The Augusteum, built

in 1564-83 on the site of the monastery, is now a clerical

seminary. The Schlosskirche, to the doors of which Luther
nailed his famous ninety-five theses in 1517, dated originally
from 1490-99

;
it was, however, seriously damaged by fire

during the bombardment of 1760, and has practically been

re-built. The old wooden doors, burnt in 1760, are replaced

by bronze doors, bearing the Latin text of the theses. In

the interior of the church are the tombs of Luther, Melanch-

thon, and the electors Frederick the Wise and John the

Constant. The parish church, in which Luther often

preached, was built in the 14th century, but has been much
altered since Luther s time. The present infantry barracks

were at one time occupied by the university of Witten

berg, founded in 1502, but incorporated with the university
of Halle in 1817. Luther was appointed professor of

philosophy here in 1508; and the new university rapidly

acquired a considerable reputation from its connexion
with the early Reformers. Shakespeare makes Hamlet
and Horatio study at Wittenberg. The ancient electoral

palace is another of the buildings that suffered severely in

1760
;

it now contains archives. Melanchthon s house
and the house of Lucas Cranach the Elder (1472-1553).
who was burgomaster of Wittenberg, are also pointed out.

Statues of Luther and Melanchthon embellish the town.

The spot, outside the Elster Gate, where Luther publicly
burned the papal bull in 1520 is marked by an oak tree.

Woollen and linen-weaving, stocking-making, leather-work

ing, distilling, and brewing are carried on in Wittenberg.
The formerly considerable manufacture of the heavier

kinds of cloth has died out. The population in 1885 was

13,856; in 1816 it was 6206.

WT

ittenberg is mentioned as early as 1180. It was the capital
of the little duchy of Saxe-Witteuberg (vol. xxi. p. 352), the
rulers of which afterwards became electors of Saxony; and it con-
tinned to be the chief town of Saxony under the Ernestine electors.

The capitulation of Wittenberg (1547) is the name given to the

treaty by which John Frederick the Magnanimous was compelled
to resign the electoral dignity and most of his territory to the
Albertine branch of the Saxon family. In 1760 the town was
bombarded by the Austrians. In 1813 it was refortified by com
mand of Napoleon ;

but in 1814 it was stormed by the Prussians
under Tauentzien, who received the title of

&quot; Von Wittenberg&quot; as

a reward. Wittenberg continued to be a fortress of the third class

until the reorganization of the German defences after the founda
tion of the new empire in 1871 led to its being dismantled.

WLOC-LAWEK, or VLOTSLAVSK, a district town of the

government of Warsaw, on the left bank of the Vistula,

which is crossed by an iron bridge, 118 miles by rail to

the N.W. of Warsaw. It was founded about 1139, and
became known under the name of Vladislavia, or Old

Ladislaus, as a centre for trade of some importance.
Later on it fell into decay ; but, owing to its position on

the great water highway of Poland and on the railway

connecting Warsaw with Berlin and Dantzic, its popula
tion has rapidly increased of late, and now amounts to

22,600. Its merchants carry on an active trade in grain.
It has a fine cathedral, dating from the 14th century.

WOBURN, a town of Middlesex county, Massachusetts,
United States, lies about 10 miles somewhat west of north

from Boston
;

it comprises within its limits four villages of

greater or less size, besides a small rural population. The
town contains 75 miles of streets. The population in 1885
was 11,750, about three-tenths of foreign birth. The

XXIV. --79
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industries, which are largely manufacturing, are connected

chiefly with the tanning of leather and the making of

boots and shoes.

Woburn is one of the older towns of Massachusetts, having been

settled in 1642. Its growth, however, was slow, and it is only in

recent years that it has attained to importance.

WOELFL, JOSEPH (1772-1812), pianist and composer,

was born in 1772 at Salzburg, where he studied music

under Leopold Mozart and Michael Haydn. After a

short residence at Warsaw he produced his first opera,

Der Hollenbertj, with some success at Vienna, where it was

soon followed by Das schone Milchmadchen and some other

dramatic pieces. These, however, have been long for

gotten, and his fame now rests upon his compositions for

the pianoforte, and the skill with which he is said to

have met their formidable demands upon his power as

an executant. The perfection of his technique was im

measurably enhanced by the enormous stretch of his fingers;

and to the wide grasp of the key-board this placed at his

command he owed a facility of execution which he turned

to excellent account, especially in his extempore perform
ances. So remarkable were these that even the youthful
Beethoven did not disdain to play in company with him at

the house of Count Wetzlar, and in memory of this exhibi

tion of good-humoured rivalry he dedicated to Beethoven

his Three Sonatas, Op. 6. Quitting Vienna in 1798

Woelfl exhibited his skill in most of the great European

capitals, and, after spending some years in Paris, made his

first appearance in London, May 27, 1805. Here he

enjoyed a long term of popularity, crowned about 1808

by the publication of his Sonata, Op. 41, containing some
variations on &quot;Life let us cherish.&quot; This, on account of

its technical difficulty, he entitled Non Plus Ultra
; and,

in reply to the challenge, Dussek s London publishers

reprinted a sonata by that composer, originally called Le
Retoiir a Paris, with the title Phis Ultra, and an ironical

dedication to Non Plus Ultra, Woelfl died in Great

Marylebone Street, London, May 21, 1812. Some stories

once current concerning his ruin by a card-sharper and
death upon a heap of straw are proved to have been utterly
without foundation.

WOHLER, FRIEDRICH (1800-1882), chemist, was born

on July 31, 1800, in Eschersheim, near Frankfort-on-the

Main. While attending the village school of Rbdelheim, he

received valuable additional instruction from his father, a

man of more than ordinary acquirements. In 1812 the

family removed to Frankfort, where he entered the gym
nasium, and by the kindness of a scientific friend, Dr
Buch, was introduced to the study of mineralogy,

chemistry, and physics. He afterwards studied medicine

at Marburg and Heidelberg, graduating in that faculty
at the latter university. Having, on the advice of Leopold
Gmelin, decided upon devoting himself henceforth to

chemistry, he completed his chemical education at Stock

holm, under Berzelius, in whose laboratory he worked for

a considerable time, and with whom, during his subsequent
life, he maintained the most friendly relations. While in

Sweden he took part in a scientific expedition through
Norway, which made him acquainted with the brothers

Brongniart and with Humphrey Davy.
After his return from Sweden in 1825, he accepted a

call to Berlin as teacher of chemistry in the then newly-
erected &quot;

gewerbschule,&quot; and remained there until 1832,
when family affairs caused him to take up his abode in

Cassel. In 1836 Wbhler became professor of chemistry
in the medical faculty of the university of Gottingen,
which office, in his case, was combined with that of

inspector-general of pharmacy for Hanover. He held his

chair till his death, which occurred, after a short illness, on
the 23rd September 1882.

Wbhler s career as a chemist extends over two generations.
Some sixty years ago, when the elementary nature of chlorine had

just been established, and the isolation of cyanogen was still a

novelty, young Wbhler already worked as an investigator, the

same Wbhler who rejoiced with the chemists of to-day over the

synthesis of indigo. Of the world of chemical discoveries that lie

between he magnet, pars fuit. Within the limits of the present

article, however, it is impossible to do more than indicate briefly

the nature of some of his greater achievements. Amongst these his

discovery of cyanic acid, and what it led him to, occupy a prominent

place. From these investigations of his the science of organic

chemistry may be said to date.

When, in 1828, Wbhler prepared the ammonia salt of his acid,

he was astonished to find that the salt, although made by what

appeared to be a straightforward double decomposition, did not
exhibit the character of an ammonia salt at all, but turned out to

lie identical with urea, a substance which heretofore had been
known only as one of the organic components of urine. Prior

to this discovery a wide and impassable gulf had in the minds
of chemists separated the mineral from the organic kingdom.
Inorganic bodies all appeared to be derivable from their elements by
a succession of acts of binary combination ;

the full analysis of such

a body contained in itself the full instruction for its synthetical

production in the laboratory. Organic substances, on the other

hand, were supposed to be things of an entirely different order;
in them the few elements which they all consist of were assumed
to be united with one another, each with each, in a mysterious
manner, which could be brought about only by the agency of vital

force.&quot; Vital force, it was now seen, had nothing to do with the

formation of urea at any rate. The gulf was bridged over, and a

great and new morning full of the highest promise dawned over

chemistry. If the promise was more than fulfilled, if organic

chemistry from a mere possibility developed into a reality, we owe
this chiefly to the great researches which were carried out con

jointly by AVbhler and Liebig.
One of the first, if not the first, of these was an investigation on

the oxygenated acids of cyanogen, which they published in 1830.

In their research they proved, both analytically and synthetically,
that cyanic and cyanuric acid, although distinct bodies, have the

same elementary composition, and that the former, when simply
kept in a sealed-up tube, gradually passes wholly into a porcelain-
like neutral solid, cyamelide, which is widely different from either.

By these discoveries, and by Wbhler s synthesis of urea, the fact

of isomerism was firmly established. Compared with this great

conquest their joint work on mellitic acid (1830) and on sulpho-
vinic acid (1831) appears small

;
it sinks into insignificance when

viewed in the light of their immortal researches on bitter-almond

oil and on uric acid.

In 1832 bitter-almond oil was supposed to be to bitter almonds
what a hundred and one other essential oils are to their vegetable
sources. Of its chemistry nothing was known except the fact that

it contains loosely combined prussic acid, and that, when kept for

a long time, it is liable to deposit a crystalline solid, as various

other essential oils do. Liebig and Wbhler, being struck by the

absence from even powdered bitter almonds of the intense smell

characteristic of the oil, set about tracing the latter to its origin,
and soon solved the question. In 1830 Robiquet and Boutron-

Charlard had succeeded in extracting from bitter almonds a crystal
line nitrogenous solid, soluble without decomposition in alcohol

and in water, wluch they called amygdaline. What Liebig and
Wbhler found was that, when bitter-almond meal is mashed up
with water, this amygdaline, by the action of the water and a

ferment (common to both sweet and bitter almonds), breaks up into

sugar, prussic acid, and bitter-almond oil. They also succeeded

in separating the prussic acid from the distilled oil, and found the

thus purified oil to be a non-poisonous liquid of the composition
C

7
H

(i
O. This liquid, when exposed to the air, readily takes up

oxygen and assumes the form of a solid, which is identical at the

same time with the quasi-stearoptene of the oil and with Scheele s

benzoic acid, C7H G 2 . When treated with chlorine, the purified oil

yields a chloride, CyHgO.Cl, the chlorine of which, by treatment

with the respective potassium compounds, is displaced by its

equivalent in bromine, iodine, sulphur, cyanogen, and, on treat

ment with ammonia, by the group NH3 . Water converts it into

hydrochloric and benzoic acids. In all these reactions the group
C7H 5 holds together; it moves forwards and backwards as if it

were a compound element, a common-place enough fact in the eyes
of the chemical student of 1882, but a most wonderful revelation

to the chemist of 1832. Berzelius, who certainly was not much
given to dealing in superlatives, greeted the discovery in his

Jahresbericht as opening up a new era in organic chemistry, and,

rejecting the prosaic name of benzoyl which Wbhler and Liebig
had given to their radical, proposed to name it proine, from irpw t,

early in the day, or orthrine, from upOpos, the dawn.

Equally important in a scientific sense, but greater as a piece of

experimental work, was their joint research on URIC ACID (q.v.).

After their uric acid research the ways of Wbhler and Liebig
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diverged. The latter continued to prosecute organic research
;
the

former turned his attention more to inorganic subjects, not ex

clusively, however, as the well-known research on narcotiue (which
was carried out in his laboratory, partly by himself partly by
Blyth, and published in 1848) is alone sufficient to prove.

Amongst Wbhler s inorganic publications, a short notice on the

improvements in the preparation of potassium is significant as

forming the small beginning of a brilliant series of researches on
the isolation of elementary substances and on their properties, a

subject for which he evidently had a great love, as lie always comes
back to it in the intervals of other work. In 1827 he for the first

time succeeded in isolating aluminium, the metal of clay, by
means of a method which was soon found to be more generally

applicable. Alumina, like many other metallic oxides, is not

reducible by electrolysis or by the action of charcoal at any temper
ature. But, when heated with charcoal in chlorine gas, it passes
into the state of a volatile chloride. What Wbhler found was that

this chloride, when heated with potassium or sodium, readily gives

up its chlorine and assumes the elementary form. The aluminium
which Wbhlcr thus obtained was a grey powder ;

but in 1845 he
succeeded in producing the metal in the shape of well-fused, fully
metallic globules. &quot;Wohler, on this second occasion, correctly
ascertained all the properties which everybody now knows to be

characteristic of this metal
;
and it is as well to add that where

Wohler s aluminium differed from what now occurs in commerce
under this name it differed to its own advantage. That Wohler
should not have seen the practical importance of his discovery is

not to be credited
;

if he never suggested an attempt to manu
facture the metal industrially, that is only the natural consequence
of the circumstances in which he was placed.
The earlier aluminium research was followed in 1828 by the

isolation of beryllium and yttrium. These earlier metal reductions

fall into the Berlin period. While in Cassel he worked out pro
cesses for the manfacture of nickel free from arsenic, and this laid

the foundation for what is now a flourishing chemical industry in

Germany. The several methods for the analysis of nickel and
cobalt ores which he describes in his Mineral-Analyse appear to

be an incidental outcome of this work. This subject was one of

his favourite topics ;
as late as 1877 we see him coming back to it

in the publication of a short process for the separation of nickel and
cobalt from arsenic and iron.

In 1849 metallic titanium arrested his attention. Since the

days of Wollaston those beautiful copper-like cubes which are

occasionally met with in blown-out blast furnaces had been sup
posed to be metallic titanium pure and simple. Wohler observed
that the reputed metal, when fused with caustic alkali, emitted
torrents of ammonia, and on further inquiry ascertained the crystals
to be a ternary compound, containing the elements of a nitride and
of a cyanide of the metal. In pursuance of this research Wbhler

taught us how to prepare real titanium and really pure titanic acid.

In 1854 Deville s energetic attempts to produce aluminium in

dustrially caused Wohler to turn his attention again to this early
and almost forgotten child of his genius. His first incentive, no

doubt, was the natural and just desire to claim his right as the real

discoverer of what Deville, in his ignorance of foreign scientific

work, quite honestly thought he had been the first to find out.

This dispute came to a very satisfactory issue : Deville, after a

little pardonable hesitation, fully acknowledged Wohler s priority,
and the two henceforth were friends, and worked together.
The first fruit of this happy union was a memorable joint re

search (published in 1856 and 1857), which led to their discovery
of an adamantine and of a graphitoidal (in addition to the long
known amorphous) modification of boron. This graphitoidal
species subsequently, in their own hands, proved to be a mistake

;

but the adamantine modification lives to this day as a true analogue
of ordinary (carbon) diamond.
From boron to silicon is an easy transition, so we need not

wonder at finding Wbhler, in 1857, engaged (conjointly with the

physicist Buff) in a research on new compounds of silicon. On
electrolysing a solution of common salt with silicon-containing
aluminium as a positive electrode, they obtained a self-inflammable

gas which they recognized as hydrogen contaminated with the

previously unknown hydride of silicon, SiII4 ,
which body Wohler

subsequently, with the co-operation of ftfartius, obtained in a state of

greater purity. Wbhler and Buff also obtained, though in an

impure state, what were subsequently recognized by Friedel and

Ladenburg as silicon-chloroform and as silicon-formic anhydride.
Space does not allow of more than a mere reference to Wohler s

researches on metallic or semimetallic nitrides. What we know
of this as yet little understood class of bodies, with barely an
exception, came out of his laboratory, if it was not done by himself
in the strict sense of the word. And only a reference can be
made to the numerous processes which Wbhler, in the course of his

long laboratory practice, has worked out for the preparation of pure
chemicals, and for the execution of exact analytical separations.
He had better work to do than to take up analytical problems
for their own sake

; but what he did in this direction incidentally

amounts to a great deal. The analysis of meteorites was one of his

favourite specialties, one of his results being the discovery of

organic matter in a meteorite which he examined in 1864.
As a teacher Wbhler ranks with Liebig and Berzelius. In a

sense he was the greatest of the three. Berzelius never had the

opportunity to teach large numbers of students in his laboratory;
and Liebig lacked the many-sidedness so characteristic of the Gbt-

tingen laboratory as long as it really was under Wohler s personal
direction. One student might wish to work on organic chemistry,
another on minerals, a third on metallurgy, a fourth on rare ele

ments; let them all go to Wbhler, and all, as well as the fifth or

sixth, would find themselves in the right place. That Wbhler in
these circumstances was able to do much literary work is truly
marvellous. His Grundriss dcr Chemie, which he published anony
mously at first, has passed through many editions, and been trans
lated into various foreign languages, -never, unfortunately, into

English. A more valuable teaching book still, and more unique in

its character, is his excellent Pradischc Uebungen in dcr chemischcn

Analyse (entitled in the second edition Mineral-Analyse in Bei-

spiclcii], of which we have two English translations. To a man
like him the compilation of either book probably gave little

trouble ; what must have taken up a very large portion of his

valuable time are his translations of Berzelius s Lehrbiich dcr Chemie,
and of all the successive volumes of Berzelius s Jahrcslcricht, which

only thus became really available to the scientific world at large.
From 1838, too, Wbhler was one of the editors of Liultig sAimalen.
Wohler s last publication (1880) treats of a new kind of galvanic

element in which the one metal aluminium serves for either pole.
A very excellent biography of Wbhler by Hofmann is published in the Bericlite

der deutschen chemisc/ien Gesellschaft for 1882. (W. D.)

WOHLGEMUTH, MICHAEL (1434-1519), an able

painter of the school of Franconia, of which Nuremberg,
where he was born in 1434, was the chief artistic centre.

Little is known of his private life beyond the fact that in

1472 he married the widow of the painter Hans Pleyden-

wurff, whose son Wilhelm worked as an assistant to his

stepfather. The importance of Wohlgemuth as an artist

rests, not only on his own individual paintings, but also on

the fact that he was the head of a large workshop, in which

many different branches of the fine arts were carried on

by a great number of pupil-assistants, including Albert

Dtirer (see vol. vii. pp. 555-56). In this atelier not only

large altar-pieces and other sacred paintings were executed,
but also elaborate retables in carved wood, consisting of

crowded subjects in high relief, richly decorated with gold
and colour, such as pleased the rather doubtful Teutonic

taste of that time (see p. 648 infra). Wood-engraving
was also carried on in the same workshop, the blocks being
cut from Wohlgemuth s designs, many of which are remark
able for their vigour and clever adaptation to the special
necessities of the technique of woodcutting. Two large and

copiously illustrated books have woodcuts supplied by

Wohlgemuth and his stepson Wilhelm Pleydenwurff. The
first is the Schatzkammer der ivahren Reichthiimer des Ilrils,

printed by Koberger in 1491
;
the other is the Historia

Ahmdi, by Schedel, 1493-94, a sort of encyclopaedia,

usually known as the Nuremberg Chronicle, which attained

a very high degree of popularity at the time, and is now

highly valued, not for the text, but- for its remarkable

collection of spirited engravings.

Among the paintings ascribed to Wohlgemuth a large
number are clearly the work of less able assistants, but

those by the hand of the master himself possess merit of

a very high order, in their rich colour, powerful drawing,
and refined delicacy of finish. The earliest known work

by Wohlgemuth is a retable consisting of four panels,
dated 1465, now in the Munich gullery, a decorative

work of much beauty. In 1479 he painted the retable of

the high altar in the church of St Mary at Zwickau, which

still exists, receiving for it the large sum of 1400 gulden.
One of his finest and largest works is the great retable

painted for the church of the Austin friars at Nuremberg,
now moved into the museum

;
it consists of a great many

panels, with figures of those saints whose worship was

specially popular at Nuremberg. In 1501 Wohlgemuth
was employed to decorate the town-hall at Goslar with u
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large series of paintings ;
some on the ceiling are on panel,

and others on the walls are painted thinly in tempera on

canvas. As a portrait-painter he enjoyed much repute, and

some of his works of this class are very admirable for

their realistic vigour and minute finish. Outside Germany
Wohlgemuth s paintings are scarce : the Royal Institution

at Liverpool possesses two good examples, Pilate Washing
his Hands, and the Deposition from the Cross, parts prob

ably of a large altarpiece. During the last ten years of

his life Wohlgemuth appears to have produced little by
his own hand. One of his latest paintings is the retable

at Schwabach, executed in 1508, the contract for which
still exists. He died at Nuremberg in 1519.

WOLCOT, JOHN (1738-1819), painter and satirist

under the pseudonym of PETER PINDAR, was son of

Alexander Wolcot, surgeon at Dodbrooke, adjoining Kings-

bridge, in Devonshire, and was baptized there 9th May
1738. He was educated at Kingsbridge free school under

John Morris, at the Bodmin grammar school, and in

France, and as the result of this training was well

acquainted with Greek and Latin, and spoke French with

facility. For seven years he was apprenticed to his uncle,
John Wolcot, a surgeon at Fowey, and it was intended

that he should in due course succeed to the practice.

Among his uncle s patients were Sir William Trelawny and
his household, at Trelawne, near Fowey, and when Trelawny
went to Jamaica as governor in 1769 he was accompanied
by Wolcot, who had now qualified as M.D. of the uni

versity of Aberdeen (8th September 1767). Considerable

ecclesiastical patronage was in the gift of the governor of

Jamaica, and, to render himself eligible for any desirable

living which might fall vacant, Wolcot returned to England,
and was ordained deacon on 24th June 1769 and priest on
the following day. With these qualifications he once more

repaired to the West Indies, and in 1772 became incumbent
of Vere, Jamaica, but on the death of his patron (llth
December 1772) he bade adieu to the colony, and on his

arrival in England settled as a physician at Truro. Party
politics ran high in that borough, and Wolcot threw him
self into the fray, making an especial butt of an influential

merchant, afterwards the representative of Truro in par
liament. In consequence of those indiscretions he left

in 1779, and in 1781 he fixed his permanent abode in

London. He brought with him the young Cornish artist

John Opie, whose talents in painting received the enthu
siastic admiration of the doctor. Wolcot exerted himself

energetically in spreading the fame of his young protege
by puffs in the papers and by introductions to the leaders

of fashion. 1 From this date he dropped the profession
of medicine, as he had previously thrown off his clerical

orders, and earned the means of subsistence by his satirical

productions. Wolcot had long dabbled in poetry. His
first effusion, on the recovery of the elder Pitt from gout,
is said to have appeared in Martin s Magazine, about 1756,
when he was resident at Fowey, and he dictated verses until

within a few days of his death. Many of his serious pieces
were marked by taste and feeling, and his translation of

Thomas Warton s Latin epigram on sleep dwells in the

memory through its happy simplicity. After his settlement
in London he threw off with marvellous rapidity a succession
of pungent satires. George III. was his favourite subject
of ridicule, and his peculiarities were described or distorted
in The Lousiad, Peeps at St James s, The Royal Visit to

Exeter. Two of Wolcot s happiest satires on the &quot; farmer

king
&quot;

depicted the royal survey of Whitbread s brewery
and the king s wonder how the apples got into the apple
dumplings. The most entertaining biography which the

English language has yet produced was ridiculed in An
Epistle to James Boswell, and in a piece on the rival

1 See Opie and his Works, by J. Jope Rogers.

biographers, happily called Bozzy and Piozzi. The leading
man of science and the adventurous traveller fell under

i his lash, the former in Sir Joseph Banks and the Emperor
of Morocco, and the latter in a Complimentary Epistle to

I

James Bmce. When Wolcot came to London with his

rough artistic genius from the west his hand was directed

against the painters of the day who had already established

their reputation, and his Lyric Odes to the Academicians
often turned their modes of painting into a jest with
marvellous effect. Wolcot was himself no mean artist, and
in 1797 there was published Six Picturesque Views from
Paintings by Peter Pindar, engraved by Alken. His

knowledge of the art of painting lent force to his strictures

on the academicians of the age. In 1795 he disposed of

his works to the booksellers for an annuity of 250 a

year, which he lived to enjoy for many more years than
the purchasers expected or desired. His various pieces
were pxiblished in 1796 in four octavo volumes, and they
were often reprinted. His satires are said to have exercised

such an effect on public opinion that the ministers pressed

upon him a Government pension, on condition that he
refrained from any further attacks on the king s peculiarities ;

but it is also asserted that he speedily declined to accept
it any longer, and that he even returned the moneys which
he had received. Like many another ridiculer of the

idiosyncracies of others he was himself very susceptible
to criticism, and for some attacks made on him by Gifford,
the editor of the Quarterly Review, he attempted to belabour

his satirical opponent in Wright s shop in Piccadilly, but
Gifford was too quick for him, and Wolcot was soundly
thrashed. He died at Latham Place, Somer s Town,
London, on 14th January 1819, and seven days later was
buried near Samuel Butler, the author of Hudibras, in the

vestry vault in the churchyard of St Paul s, Covent Garden.

Polwhele, the Cornish historian, was well acquainted with Wolcot
in his early life, and the best account of his residence in the west
is found in vol. i. of Polwhele s Traditions and in Polwhele s Bio-

graphical Sketches, vol. ii. Cyrus Redding was a frequent visitor

at the old man s house, and has described Wolcot s later days in
his Past Celebrities, vol. i.

,
and his Fifty Years Recollections, vols.

i. and ii. John Taylor, &quot;everybody s Taylor,&quot; lived &quot;on the
most friendly footing with the doctor,&quot; who figures in the Records

of iny Life. Wolcot s humour was broad, and he cared little

whether he hit above or below the belt, but he had a keen eye for

the ridiculous, and was endowed with a wondrous facility of
diction.

WOLF. The zoological position and general characters

of the wolf (Canis hipus) are described in the article

MAMMALIA (vol. xv. p. 438), where the difficulties that

naturalists meet with in separating and defining the

numerous variations of the animals called wolves, dogs,

jackals, and foxes are shown. The true wolves are

(excluding some varieties of the domestic dog) the largest
members of the genus, and have a wide geographical range,

extending over nearly the whole of Europe and Asia, and
North America from Greenland to Mexico, but they are

not found in South America or Africa, being replaced in

both of these continents by various species of jackals and
foxes. As might be expected from this extensive range,
and the varied character of the climatic conditions of the

countries they inhabit, they present great diversities of

size, length and thickness of fur, and coloration, although
resembling each other in all important structural characters.

These differences have given rise to a supposed multiplicity
of species, expressed by the names of C. lupus, C. lycaon

(Central Europe), C. laniger and C. niger (Tibet), C.

pallipes (India), C. occidentals, C. nubilis, C. mexicanus,

&c., of North America, but it is very doubtful whether
these ought to be distinguished as other than local

varieties. In North America there is a second distinct

smaller species, called the coyote or prairie wolf

(Canis latrans), and perhaps the Japanese wolf (C.
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hodophylax) may also be distinct, although, except for its

smaller size and shorter legs, it is scarcely distinguishable
from the common species. Though generally distributed

throughout the Indian peninsula, the wolf is not found in

Ceylon nor in Burmah and Siam. The ordinary colour of

the wolf is a yellowish or fulvous grey, but specimens
have been met with almost pure white and others entirely

black. In northern countries the fur is longer and thicker,

and the animal generally larger and more powerful than in

the southern portion of its range. Its habits are similar

everywhere, and it is still, and has been from time imme

morial, especially known to man in all the countries it

inhabits as the devastator of his flocks of sheep. Wolves

do not catch their prey by lying in ambush, or stealing up
close to it, and making a sudden spring as the cat tribe do,

but by fairly running it down in open chase, which their

speed and remarkable endurance enable them to do, and

usually, except during summer, when the young families

of cubs are being separately provided for by their parents,

they assemble in troops or packs, and by their combined

and persevering efforts are able to overpower and kill even

such great animals as the American bison. It is singular
that such closely allied species as the domestic dog and

the Arctic fox are among the favourite prey of wolves,

and, as is well known, children and even full-grown people
are not unfrequently the objects of their attack when

pressed by hunger. Notwithstanding the proverbial

ferocity of the wolf in a wild state, many instances are

recorded of animals taken when quite young becoming

perfectly tame and attached to the person who has brought
them up, when they exhibit many of the ways of a dog.

They can, however, rarely be trusted by strangers.

The history of the wolf in the British Isles, and its gradual

extirpation, has been thoroughly investigated by Harting in his

work on Extinct British Animals, from which the following account
is abridged. To judge by the osteological remains which the re

searches of geologists have brought to light, there was perhaps
scarcely a county in England or Wales in which, at one time or

another, wolves did not abound, while in Scotland and Ireland they
must have been still more numerous. The fossil remains which
have been discovered in Britain are not larger than, nor in any
way to be distinguished from, those of European wolves of the

present day. Wolf-hunting was a favourite pursuit of the ancient

Britons as well as of the Anglo-Saxons. In Athelstan s reign these

animals abounded to such an extent in Yorkshire that a retreat

was built by one Acehorn, at Flixton, near Filey, wherein travellers

might seek refuge if attacked by them. As is well known, great
efforts were made by King Edgar to reduce the number of wolves
in the country, but, notwithstanding the annual tribute of 300 skins

paid to him during several years by the king of Wales, he was not

altogether so successful as has been commonly imagined. In the

reign of Henry III. wolves were sufficiently numerous in some

parts of the country to induce the king to make grants of land to

various individuals upon the express condition of their taking
measures to destroy these animals wherever they could be found.
In Edward II. s time, the king s forest of the Peak, in Derbyshire,
is especially mentioned as infested with wolves, and it was not
until the reign of Henry VII. (1485-1509) that wolves appear to

have become finally extinct in England. This, however, is rather
a matter of inference from the cessation of all mention of them in

local records than from any definite evidence of their extirpation.
Their last retreat was probably in the desolate wolds of Yorkshire.
In Scotland, as might be supposed from the nature of the country,
the wolf maintained its hold for a much longer period. There is a

well-known story of the last of the race being killed by Sir Ewen
Cameron of Lochiel in 1680, but there is evidence of wolves having
survived in Suthcrlandshire and other parts into the following
century (perhaps as late as 1743), though the date of their final

extinction cannot be accurately fixed. In Ireland, in Cromwell s

time, wolves were particularly troublesome, and said to be increas

ing in numbers, so that special measures were taken for their destruc

tion, such as the offering of large rewards for their heads, and the

prohibition (in 1652) of the exportation of
&quot;wolf-dogs,&quot;

the large
dogs used for hunting the wolves. The active measures taken
then and later reduced their numbers greatly, so that towards the
end of the century they became scarce, but, as in the case of the
sister island, the date of their final disappearance cannot now be
ascertained. It has been placed, upon the evidence of somewhat
doubtful traditions, as late as 1766.

It is entirely owing to their insular position that the British

Islands have been able to clear themselves of these formidable and
destructive animals, for the neighbouring country of France, with
no natural barriers to prevent their incursions from the vast conti

nent to the east, is still liable every winter to visits from numbers
of them, as the following figures indicate. Government rewards
were paid in 1883 for 1316 wolves destroyed, in 1884 for 1035, in

1885 for 900, and in 1886 for 760. The increase of the reward

just before the first-named date seems thus to have had some effect

in lessening the number. (W. H. F.
)

WOLF, FRIEDRICH AUGUST (1759-1824), was born in

1759 at Hainrode, a little village not far from Nordhausen,
in the province of Hanover. His father, who was village
schoolmaster and organist, was in his way an enthusiast in

education, and gave his son whatever advantage is to be

gained by the earliest possible cultivation. In time the

family removed to Nordhausen, and there young Wolf
went to the grammar school, where he soon acquired all

the Latin and Greek that the masters could teach him,
besides learning French, Italian, Spanish, and music.

This, however, was in the earlier and (as he himself

regarded it) the idler part of his schooltime. He pre

sently took his education into his own hands, devoted

himself entirely to classics, borrowed books wherever he

could, and rapidly stored his young and powerful memory
with their contents. The precocity of his attainments was

only equalled by the force of will and confidence in his

own powers which characterized him throughout life.

After two years of solitary study, at the age of eighteen,
Wolf went to the university of Gottingen. His first act

there was a prophecy one of those prophecies which spring
from the conscious power to bring about their fulfilment.

He had to choose his
&quot;faculty,&quot;

and chose one which then

existed only in his own mind, the faculty of
&quot;philology.&quot;

What is even more remarkable, the omen was accepted.
He carried his point, and was enrolled as he desired.

Wolf s relations with Heyne, who was then the chief

ornament of Gottingen, form an unpleasant chapter, which

may well be passed over here. Heyne was a scholar of

little force or originality, but he was one of those who, by
their power of assimilating and transmitting the thoughts
of others, often rise to the highest reputation. Wolf soon

left him, and fell back upon the university library, from

which he borrowed with his old avidity.

During the years 1779-83 Wolf was a schoolmaster,
first at Ilfeld, then at Osterode. His success as a teacher

was striking, and he found time to publish an edition of

the Symposium, which excited notice, and led to his pro
motion to a chair in the Prussian university of Halle.

The moment was a critical one in the history of educa

tion. The literary impulse of the Renaissance was almost

spent ; scholarship had become dry and trivial. A new

school, that of Locke and Rousseau, sought to make teach

ing more modern and more human, but at the sacrifice

of mental discipline and scientific aim. Wolf was eager
to throw himself into the contest on the side of anti

quity. In Halle (1783-1807), by the force of his will

and the enlightened aid of the ministers of Frederick the

Great, he was able to carry out his long-cherished ideas, and

found the science of philology. By one of England s insular

aberrations, the word &quot;

philology
&quot;

threatens to.be confined

to the study of the forms of language. Wolf defined it to

be &quot;knowledge of human nature as exhibited in antiquity.&quot;

The matter of such a science, he held, must be sought in

the history and education of some highly cultivated nation,

to be studied in written remains, works of art, and what
ever else bears the stamp of national thought or skill. It

has therefore to do with both history and language, but

primarily as a science of interpretation, in which historical

facts and linguistic facts take their place in an organic
whole. Such was the ideal which Wolf had in his mind
when he established the philological seminarium at Halle.
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Wolf s writings make little show in a library, and were

always subordinate to his teaching. During his time at

Halle he published his commentary on the Leptines (1789)
which suggested to his pupil, Aug. Boeckh, the Public

Economy ofAthens and a little later the Prolegomena to

Homer (1795). This book, the work with which his name

is chiefly associated, was thrown off in comparative haste

to meet an immediate need. It has all the merits of a

great piece of oral teaching command of method, sug-

gestiveness, breadth of view. The reader does not feel

that he has to do with a theory, but with great ideas,

which are left to bear fruit in his mind (see HOMER).
The Halle professorship ended tragically, and with it

the happy and productive period of Wolf s life. He was

swept away, and his university with him, by the deluge

of the French invasion. A painful gloom oppressed his

remaining years (1807-24), which he spent at Berlin.

He became so fractious and intolerant as to alienate some

of his warmest friends. He gained a place in the depart
ment of education, through the exertions of W. von

Humboldt. When this became unendurable, he once more

took a professorship. But he no longer taught with his

old success
;
and he wrote very little. His most finished

work, the Darstellung der Alterthumsivissenscliaft, though

published at Berlin (1807), belongs essentially to the Halle

time. At length his health gave way. He was advised

to try the south of France. He got as far as Marseilles,

and was laid in the classic soil of that ancient Hellenic

city.
The chief source of this sketch has been the admirable article by

Mr Mark Pattison in the North British licvicw of June 1865, soon

(we believe) to be reprinted by the Clarendon Press. Since the

date of that article Wolf s Kleine Schriften have been edited by
G. Bernhardy (Halle, 1869). The works not included in that col

lection are the Prolegomena, the Letters to Hcyne (Berlin, 1797), the

commentary on the Leptines (Halle, 1789), and a translation of the

Clouds of Aristophanes (Berlin, 1811). To these must be added
the Vorlcsungen on Iliad i.-iv., taken from the notes of a pupil,
and edited by Usteri (Bern, 1830). (D. B. M.)

WOLFE, CHARLES (1791-1823), author of The Biirial

of Sir John Moore, born in Dublin in 1791, was an

Irish clergyman, curate of Ballyclog, in Tyrone, and after

wards of Donoughmore. The poem seems to have been

written when Wolfe was still a student in Trinity College,

Dublin, and it originally appeared in an Irish newspaper

(the Newry Teleyrapk) in 1817. The initials C. W. were

affixed to it at first, but as it was quoted from newspaper
to newspaper these were dropped, and, eventually finding
its way into the Edinburgh Annual Register, it was claimed

for and by as many people as Punch s famous advice to

those about to marry. Wolfe s Trinity College friends

came to the rescue, and one of them (Archdeacon Russell)
wrote a memoir which, in spite of its being one of the

dullest memoirs ever written, went through at least eight
editions a curious testimony to the popularity of the

poem. Wolfe died of consumption at Cork in 1823, at the

early age of thirty-two.

WOLFE, JAMES (1727-1759), the hero of Quebec, was
the son of Lieutenant-General Edward Wolfe, and was born
in the vicarage of Westerharn, Kent, on January 2, 1727.

At an early age he evinced a keen interest in the adventures
and achievements of war, and at thirteen accompanied
his father to Cartagena. Obtaining a commission as

ensign in the 12th regiment of foot in 1741, he embarked
for Flanders on the 10th May of the following year, and

during the campaign of 1743, in which he acted as

adjutant, he was present at the battle of Dettingen. Hav
ing exhibited, in addition to high courage, a rare talent for

command, he received while yet a youth a commission, on
3d June 1744, as captain in the 4th or king s regiment of

foot, and shortly afterwards was made brigade-major. In
this capacity he took part in the suppression of the

rebellion of 1745, being present both at Falkirk and at

Culloden. In January 1747 he sailed for the Continent,
and for his valour at the battle of Lawfeldt on the 2d July
he received the public thanks of the commander-in-chief,
the duke of Cumberland. On 5th January 1749 he was

gazetted major of the 20th regiment, and in the following

year he became lieutenant-colonel. In this position he

began to manifest those great qualities as a commander
which were the secret of his success, and, while introducing
into the regiment that perfect discipline necessary to the

highest proficiency, secured the personal affection of almost

every soldier. In the luckless Ilochefort expedition he

was quartermaster-general, and by his dashing gallantry
attracted the special notice of Pitt. When therefore it was
decided in 1758 to send an expedition to Cape Breton under

Amherst, Wolfe was appointed by Pitt brigadier-general.
Under the eye of Amherst and Admiral Boscawen he con

ducted the landing at Louisburg through a heavy surf and in

face of the well-directed fire of the enemy. He himself was
the first to land, and forming his division into compact order

attacked and carried with the bayonet the nearest French

battery, after which he formed the camp. Chiefly through
his ardent energy the siege operations were brought to a

successful issue after an investment of six months. Wolfe
then eagerly urged an attack on Quebec, expressing his

determination to leave the service if nothing further was to

be done. Pitt not only acted on his advice, but selected

him as the leader of the difficult and almost chimerical

enterprise. Quebec, besides being strongly fortified, was

occupied by forces which greatly outnumbered those placed
at Wolfe s disposal. Moreover, Montcalm the French
commander had an open country behind him for supplies,
and was only called upon to protract the defence behind

his ramparts till the resources of the besiegers were

exhausted. It was incumbent on Wolfe to force Montcalm
to give battle, and this could only be effected by
manoeuvres of the most daring kind. After bombarding
the city from the heights of Point Levi, Wolfe made an

attempt, 29th June 1759, to attack Montcalm s camp in

front, but his instructions were not carried out with suffi

cient accuracy, and foreseeing that irretrievable disaster

was imminent he found it necessary after the attack had

begun to recall his troops and retire. As the enemy were

now on their guard against a second attack of a similar

kind, Wolfe saw that the problem must be solved by some
other method, and after some time spent in careful con

sideration he hit upon a still more daring plan. In the

evening of the 12th September with 5000 men he silently

descended the St Lawrence in boats, and, scaling the

heights of Abraham in the darkness, drew up his forces on

the plains so as to cut off Montcalm s supplies. The

audacity of the movement was too much for Montcalm s

patience. On his attention being called to it he exclaimed
&quot;

Oui, je les vois oil ils ne doivent pas 6tre
; je vais les

ecraser.&quot; But the genius of Wolfe was equal to the

occasion. With calm self-possession he forbade a single
shot to be fired till the enemy were within thirty yards.
The crushing volleys with which they were then met,
followed by an impetuous attack with the bayonet, was
decisive of the action. While leading a charge at the

head of the Louisburg grenadiers, Wolfe had one of his

wrists shattered by a shot, but wrapping a handkerchief

round it he kept on. Another shot struck him, and he
still advanced, when a third lodged in his breast. While
he was lying in a swoon some one near him exclaimed,

They run; see how they run !

&quot;

&quot;Who run 1
&quot;

demanded

Wolfe, like one roused from sleep.
&quot; The enemy,&quot; was

the answer;
&quot;

they give way everywhere.&quot; Wolfe then

signified that a regiment should be sent down to Charles

river to cut off their retreat, and on learning that his
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orders had been obeyed he turned on his side, and

murmured as his last words,
&quot; Now God be praised, I will

die in
peace.&quot; Montcalm, the French commander, was

mortally wounded in the same action, and died soon after

wards. By the surrender of Quebec Canada was lost to

the French.

See Wright, Life of Major-General James Wolfe (1864), and

Parkman, Montcalm and Wolfe, (2 vols.
, 1884).

WOLFENBUTTEL, a small town in the duchy of

Brunswick, is situated on both banks of the Oker, 7 miles

to the south of Brunswick. It contains various minor

tribunals, some schools, and a small garrison ;
and it

carries on a few unimportant manufactures (machinery,

copper goods, linen, cork, preserves, Ac.). Wolfenbiittel,

in fact, may be accepted as tolerably representative of the

average dull German provincial town, clinging more or

less faithfully to the traditions of the period when it was

the residence of the ducal family. It owes its chief

interest to its connexion with Lessing, who was ducal

librarian there from 1770 till his death in 1781. The old

library building, designed in 1723 in imitation of the

Pantheon at Home, contains a murble statue of the poet.

The library, including 300,000 printed books and 7000

MSS., has, however, been transferred to a large new
Renaissance edifice, opened in October 1887. It is espe

cially rich in copies of the Bible and in books of the early
Reformation period. Opposite the old library is the

palace, occupied since 1835 by a theatre, a law court, and
a seminary. The ducal burial-vault is in the church of

St Mary. There are two other Evangelical churches and
a Roman Catholic church in Wolfenbiittel, and perhaps
the only other noteworthy building is the large prison.
The ancient fortifications have been converted into pro

menades, once a favourite resort of Lessing. In 1885

the population of Wolfenbiittel, including the suburbs of

Auguststadt and Juliusstadt, was 13,455. The &quot; Wolfen
biittel Fragments

&quot;

are alluded to under LESSING, vol. xiv.

p. 481
;
see also REIMARUS.

A castle is said to have been founded on the site of Wolfenbiittel

by a margrave of Meissen about 104G. When this began in 1267
to be the residence of the early Brunswick or Wolfenbiittel line of

counts, a town gradually grew up around it. In 1542 it was taken

by the Saxons and Hessians, who however evacuated it five years
later after the battle of Miihlberg. In the Tim ty Years War, in

June 1641, the Swedish, under Wrangcl and Kbnigsmark, defeated

the Austrians under the archduke Leopold at Wolfenbiittel. The
town passed wholly into the possession of the Brunswick-AYolfen-
biittel family in 1671, and for nearly one hundred years enjoyed
the distinction of being the ducal capital. In 1754, however,
Duke Charles transferred the ducal resilience to Brunswick, a blow
from which Wolfenbiittel has never recovered.

WOLFF, CASPAR FRIEDRICH (1733-1794), who is

justly reckoned the founder of modern embryology, was
born at Berlin in 1733, and studied anatomy and

physiology under Meckel, and later at Halle, where he

graduated in medicine in 1759, his thesis being his famous
Theoria Generationis. After serving as a surgeon in the

Seven Years War, he wished to lecture on anatomy and

physiology in Berlin but being refused permission he

accepted a call from the empress Catherine to become pro
fessor of those subjects at the academy of St Petersburg,
and acted in this capacity until his death in 1794.

While the theory of
&quot;

evolution
&quot;

in the crude sense of a simple
growth in size and unfolding of organs all previously existent in the

germ was in possession of the field, his researches on the develop
ment of the alimentary canal in the chick first clearly established
the converse view, that of epiycnesis, i.e., of progressive formation
and differentiation of organs from a germ primitively homogeneous
(see EMBRYOLOGY, vol. via. p. 165). He also largely anticipated
the modern conception of embryonic layers, and is said even to have
foreshadowed the cell theory. It is certain that he discerned, long
before Goethe, the leafy homology of the parts of flowers.

WOLFF, CHRISTIAN (1679-1754), is an important
figure in the history of philosophy, and his life has more

dramatic interest than is usually the case with an academic

teacher. He was the son of a tanner, and was born at

Breslau on the 24th January 1679. His father had dedi

cated him before his birth to a life of learning, having been

disappointed himself in similar aspirations, and Wolff ac

cordingly received a gymnasium training in Breslau, whence

he proceeded in 1699 to the university of Jena. Mathe
matics and physics formed at first his chief attraction, to

which he soon added philosophy. He studied the Cartesian

philosophy as well as the works of Grotius and Pufendorf,
but was chiefly influenced by Tschirnhausen s Medicina

Mentis. In 1703 he qualified as privat-docent in the

university of Leipsic, where he lectured till 1706, when he

was called as professor of mathematics to Halle. Before

this time he had made the acquaintance of Leibnitz, of whose

philosophy his own system is a modification. In Halle

Wolff limited himself at first to mathematics, but on the

departure of a colleague he annexed physics, and presently
included in his lectures all the main philosophical

disciplines. He followed the example of Thomasius in

lecturing in German instead of Latin. This fact, and the

remarkable clearness of his exposition, caused his class-rooms

to be crowded. He also became known as a writer to a

wider circle, and was made member of the Royal Society
of London and the Academy of Berlin. But the claims

which Wolff advanced on behalf of the philosophic reason

appeared impious to his theological colleagues. Halle was

the headquarters of Pietism, which, after a long struggle

against the rigidity of the older Lutheran dogmatism,
had itself assumed the characteristics of a new orthodoxy.
This orthodoxy, represented by Joachim Lange and A. H.

Francke, considered the cause of supernaturalism en

dangered by a philosophy which professed by the un
assisted reason to present the whole universe as a rational

and necessarilydetermined system. Wolff s professed ideal

was to base theological truths on evidence of mathematical

certitude. Personal grounds accentuated the bitterness.

Strife broke out openly in 1721, when Wolff, on the

occasion of laying down the office of pro-rector, delivered

an oration
&quot; On the Moral Philosophy of the Chinese,&quot;

in which he praised the purity of the moral precepts of

Confucius, pointing to them as an evidence of the power
of human reason to attain by its own efforts to moral truth.

The attacks and accusations in connexion with this

address were unsuccessful at the time, but Wolff con

tinued to give offence to his colleagues, and to Lange in

particular, by his action in the filling up of university

chairs, and in 1723 a disappointed pupil, a decent in the

same university, published a hostile criticism upon Wolffs

system, at the instigation, it is said, of Lange. This was

contrary to university etiquette and statute, and Wolff some

what injudiciously appealed to the Government for an in

terdict upon such attacks. He succeeded in obtaining this,

but his enemies retaliated by sending to court a united

representation of the dangerous character of his views.

Through a worthless courtier, they gained the ear of the

king, Frederick William I., by a concrete example, which

touched him most nearly. If one of His Majesty s

famous grenadiers at Potsdam should desert, the king
would have no right, it was represented, upon the principles

of Wolff, to punish the man, seeing that he only did what

it was necessarily predetermined that he should do. The
result of this representation was swifter and more drastic

than Wolff s bitterest enemies had calculated on. On the

13th November 1723 a cabinet order arrived in Halle de

posing Wolff from his office, and commanding him to leave

Halle and quit Prussian territory within forty-eight hours on

pain of a halter. The same day Wolff passed into Saxony,
and presently proceeded to Marburg, to which university he

had received a call before this crisis. The landgrave of
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Hesse received him with every mark of distinction, and

the circumstances of his expulsion drew universal atten

tion to his philosophy. It was everywhere discussed, and

over two hundred books and pamphlets appeared for or

against it before 1737, not reckoning the systematic

treatises of Wolff and his followers. The seventeen years

which Wolff spent at Marburg witnessed the publication of

his chief works, and the rise of his philosophy to almost un

disputed sway throughout Germany. His earlier treatises

were, like his lectures, composed in German : a treatise on

logic, called Verniinftige Gedanken von den Kraften des

menschlichen Verstandes (1712); a metaphysic, Verniinftige

Gedanken von Gott, der Welt, und der Seele des Menschen,

auch aller Dinge Hherhaiipt (1719) ;
treatises on ethics and

politics with similar titles (1721) ;
three on the philosophy

of nature (1723-4-5), followed by an encyclopaedic review of

his system in 1726. From that time he began to go over

the same ground more fully and methodically in a series

of Latin works. The logic, ontology, cosmology, and em

pirical psychology appeared between 1728 and 1732,

followed by the rational psychology and natural theology
in 1734. Meanwhile, after some years the king of Prussia

made overtures to Wolff to return, and in 1739, by the

irony of events, a cabinet order prescribed the study of the

Wolffian philosophy to all candidates for ecclesiastical pre
ferment. In 1740 Frederick William died suddenly, and

one of the first acts of his successor, Frederick the Great,

was to recall Wolff to Halle on the most flattering and

advantageous terms. His entry into Halle on the 6th of

December 1740 partook of the nature of a triumphal pro
cession. In 1743 he became chancellor of the university,

and in 1745 he received the title of
&quot;

freiherr
&quot;

from the

elector of Bavaria. But, though he was thus loaded with

honours, and his philosophy everywhere triumphant, he

found that he had outlived his power of attracting the

academic youth. His matter was no longer fresh, nor

were his own powers what they had been when he left

Halle seventeen years before, and he had the bitter ex

perience of lecturing to empty class-rooms. He died on

the 9th April 1754, in the seventy-sixth year of his age,
fourteen years after his return to Halle.

The Wolffian philosophy held almost undisputed sway in

Germany till it was displaced by the Kantian revolution. It is

essentially a common-sense adaptation or watering-down of the

Leibnitian system ; or, as we can hardly speak of a system in con
nexion with Leibnitz, Wolff may be said to have methodized and
reduced to dogmatic form the thoughts of his great predecessor,
which often, however, lose the greater part of their suggestiveness
in the process. Since his philosophy disappeared before the influx

of new ideas and the appearance of more speculative minds, it has
been customary to dwell almost exclusively on its defects the
want of depth or freshness of insight, and the aridity of its neo-
.scholastic formalism, which tends to relapse into verbose platitudes.
But this is to do injustice to Wolff s real merits. These are

mainly his comprehensive view of philosophy, as embracing in its

survey the whole field of human knowledge, his insistence every
where on clear and methodic exposition, and his confidence in the

power of reason to reduce all subjects to this form. To these must
be added that he was practically the first to teach philosophy to

speak German.&quot; It will be seen that these merits concern the
form rather than the matter of philosophy, the latter being mainly
derived from Leibnitz, with some modifications in the sense of the
older scholastic Aristotelianism. The Woltliaii system retains the
determinism and optimism of Leibnitz, but the monadology recedes
into the background, the monads falling asunder into souls or

conscious beings on the one hand and mere atoms on the other.
The doctrine of the pre-established harmony also loses its meta
physical significance, and the principle of sufficient reason intro
duced by Leibnitz is once more discarded in favour of the principle
of contradiction which Wolff seeks to make the fundamental

principle of philosophy. Philosophy is defined by him as the
science of the possible, and divided, according to the two faculties

of the human individual, into a theoretical and a practical part.

Logic, sometimes called pliilosopliia rationalis, forms the introduc
tion or propredeutic to both. Theoretical philosophy has for its

parts ontology or pliilosopTiia prima, cosmology, rational psycho
logy, and natural theology; ontology treats &quot;of the existent in

eneral, psychology of the soul as a simple non-extended substance,

cosmology of the world as a whole, and rational theology of the

existence and attributes of God. These are best known to philo

sophical students by Kant s treatment of them in the Critique of
Pure Reason. Practical philosophy is subdivided into ethics,

economics, and politics. Wolff s moral principle is the realization

of human perfection. (A. SE. )

WOLF-FISH. See SEA-WOLF.
WOLFKAM VON ESCHENBACH, medieval German

poet, lived in the latter part of the 12th and the early

part of the 13th century. Little is known about the

facts of his life, and such knowledge as we possess is

derived wholly from his own writings. He belonged to

a poor but noble family. He speaks of himself as a

Bavarian, and refers to the count of Wertheim as his

feudal lord. His home was the castle of Escheribach

near Ansbach), and in the churchyard at Eschenbach
what was said to be his grave was shown as late as the

beginning of the 17th century. He spent some time at the

court of Hermann, landgrave of Thuringia, where he met
Walther von der Vogelweide, to whom he makes two
references in his works. Wolfram survived Hermann,
who died in 1216. His residence at the Thuringian court

led to his being included among the poets who were
afterwards said to have taken part in a great competition
for poetic supremacy at the Wartburg. Wolfram seems
to have been happily married, and to have had children.

In politics he was a supporter of the emperor Otho IV.

He understood French, but could neither read nor write.

His greatest work is Parzival, an epic poem completed between
1205 and 1215. It combines the story of the Holy Grail with in

cidents from the legends of southern France about the old princes
of Anjou and from the legendary history of Arthur and the Knights
of the Round Table. To AVolfram s contemporary, Gottfried of

Strasburg, the style of this poem seemed abstract and obscure ;

and Parzival certainly lacks the lightness and grace of Gottfried s

masterpiece Tristan. It has, however, high imaginative qualities,

and, regarded as a whole, is the most splendid achievement in the
literature of Germany during the period of Middle High German.
Even in Wolfram s day the poem produced a profound impres
sion, and in the 15th century it was still so warmly appreciated
that it was one of the earliest works made accessible to the public

through the invention of printing. The principal authority used

by AVolfram seems to have been the Conte del Oral of Chrestien de

Troyes. He mentions, besides this work, a poem by Kiot, a Pro-

venal poet ;
but nothing is known of Kiot, and it may be that he

never really existed. Whatever may have been the sources of

Parzival, Wolfram gave to everything he borrowed from others a

wholly new character, impressing upon it strongly the mark of his

own great ideal spirit. Besides his chief work and various lyrics
he composed two epic fragments, Titurel and Willehalm, the

former before Parzival, the latter after. Titurel, a love-tale, be

longs to the same cycle of legends as the story of Parzival, and, so

far as form is concerned, it is the brightest and most artistic of

Wolfram s works. Willehalm presents the legendary history of

St William of Orange, a contemporary of Charlemagne. The so-

called third part of this poem was continued by Ulrich von Tiir-

heim about 1250, the first part by Ulrich von dem Tiirlin between
1252 and 1278.

A complete edition of Wolfram s works was issued by Lachmann in 1833.

Bartsch afterwards published, with notes, an edition of Parzival and Titurel.

There are renderings into modern German by San-Murte and Simrock. See Sun-
Marte s Parzival-Studien, and essays by Bartsch, Pfeiffer, Rochat, and Zingerle
in Pfeiffer s Germania.

WOLLASTON, WILLIAM (1659-1724), English philo

sophical writer, was born at Coton-Clanford in Stafford

shire, March 1659. He was educated under disadvantages
both at school and at the university, but left his college

(Sidney, Cambridge) with a high reputation for his

acquirements, in September 1681. He then became
assistant-master of the Birmingham grammar school, and
in that position took holy orders. In 1688 an uncle

unexpectedly left him an ample fortune, on which he

retired, moving to London, where he married a lady of

fortune, and devoted himself to his domestic duties and
the pursuit of learning and philosophy. In his studies he

occupied himself more especially with the foundation of

the common doctrines of &quot; natural religion,&quot;
which were



W L W O L Goo00

in those years so universally discussed. The substance of

his thinking on these doctrines he embodied, towards the

end of his life, in the one book by which he is now

remembered, The Religion of Nature Delineated, the first

edition of which was privately printed in 1722, and the

second, revised, in 1724. He died in October of the

same year.
Wollastou s Religion of Nature, which falls between Clarke s

Discourse of the Unchangeable Obligations of Natural Religion and
Butler s Sermons, was one of the popular philosophical books of its

day. More than 10,000 copies of it were sold in a few years. It was

highly valued by Bishop Butler and a favourite book of Queen
Caroline, the wife of George II., and she ordered the numerous

quotations from Latin, Greek, and Hebrew in the notes to be

translated into English for her use. To the 8th edition (1750)
was added a life of the author. Though the book is now re

membered chiefly for the theory of the nature of moral good and
evil advocated in it, it was rather its defence of natural religion,
and its bold, sometimes original, penetrating, and often eloquent
discussion of great ethical religious problems which secured for it

&quot;deserved reputation.&quot; It was designed to be an answer to the

two questions Is there such a thing as natural religion ? and
If there is, what is it ? &quot;\Vollaston starts with the assumption
that religion and morality are identical, and labours to show that

religion is &quot;the pursuit of happiness by the practice of truth

and reason.&quot; The moral theory on which he values himself as

propounding a view met with nowhere else is that moral evil is the

practical denial of a true proposition and moral good the affirma

tion of it. To steal is wrong because it is to deny that the thing
stolen is what it is the property of another. In Wollaston s

view &quot;happiness&quot; occupies a large place. He makes pain an
evil and pleasure a good. Happiness is a duty and an end to be
aimed at by every intelligent being. He makes the production of

happiness also the test of the lightness or wrongness of all social

regulations. But lie admits that in this world happiness and
virtue only tend to coincide, and derives from their defective coin

cidence his argument for a state of future rewards and punishments.
In addition to this work Wollaston published anonymously a small book On

the Design oftheBookofEcclesiastes, or the Unreasonableness of Men s Rest/ess

Contention for the Present Enjoyments, represented in an English I oem, London,
1691. The subject of the book is sufficiently indicated in its title, and was in

form and argument so worthless that its author consulted his reputation by im

mediately suppressing it. It is now very scarce. The university library of

Cambridge possesses a copy.
See Wollaston s life prefixed to the 8th ed. of his Religion of Nature; John

Clarke, Examination of the notion of Moral Good and Evil advanced in a late

book entitled The Religion of Nature Delineated, London, 1725; Drechsler, Ueber
Wollaston s Moral-Philosophie, Erlangen, 1802; Leslie Stephen s History of
English Thought in the Eighteenth Century, London, 1876, eh. iii. and ch. ix.;
II. Sidgwick s History of Ethics, 1886, p. 194 sq. A French transition of his

book, Ebauche de la Religion Naturelle, appeared at The Hague in 1726.

WOLLASTON, WILLIAM HYDE (1766-1828), chemist

and natural philosopher, was born at East Dereham,
in Norfolk, on August 6, 1766, the second of seventeen

children. His father, the Rev. Francis Wollaston, rector

of Chislehurst, grandson of William Wollaston noticed

above, Avas an enthusiastic astronomer. Wollaston studied

at Caius College, Cambridge, of which he remained a

fellow until his death. He took the degree of M.B. in

1787, and that of M.D. six years later, and commenced to

practise medicine in 1789 at Bury St Edmunds. Failing
to make headway he removed to London, where he was

equally unsuccessful. He applied for a vacant physician-

ship at St George s Hospital, but was not appointed ;
and

he never got over the feeling of irritation, which indeed
led him to abandon medicine altogether. Wollaston betook
himself to original research, and for a time ranged pretty

impartially over the sciences. He is said to have accumu
lated a fortune by the manufacture of platinum and of

various optical and mechanical inventions. He devoted
much attention to the affairs of the Royal Society, of which
he was elected a fellow in 1793 and made secretary in

1806. For many years he was a vice-president, but did
not care to enter on competition with Sir Humphry
Davy when the latter was elected president in 1820.

Beyond appearing at the meetings of learned societies

Wollaston took little part in public affairs
;
he lived alone,

conducting his investigations in a deliberate and very
exhaustive manner, but in the most rigid seclusion, no

person being admitted to his laboratory on any pretext.
Towards the close of 1828 he felt the approach of the

fatal malady a tumour in the brain and devoted his

last days to a careful revisal of his unpublished researches

and industrial processes, dictating several papers on these

subjects, which were afterwards published in the Philo

sophical Transactions. On December 22, 1828, he died,
as he had lived, self-possessed, stern, and silent.

Wollaston s character presents a very remarkable analogy with
that of Henry Cavendish : both studied all branches of science ;

both were highly respected by their contemporaries for intellectual

power and achievements in research
;
both were reserved and

distant, making few friends, never acting from impulse, but

occasionally displaying unexpected generosity. AVollaston s char
acter can only be partially divined from his public actions and
relations with other scientific men, and unfortunately no other
data are available. A dispute as to priority in discovering electro

magnetic rotation is referred to under FARADAY, vol. ix. p. 29
;

and suggestions as to the prior invention of his process of manu
facturing platinum are to be found in the article PLATINUM (vol.
xix. p. 190). The incidents associated with the discovery of the
metal palladium were more serious than either of these. Wollaston
detected this element, extracted a considerable quantity, and ex

posed it for sale in an instrument- maker s shop, calling attention

to it by an anonymous advertisement. A chemist, Chenevix,

purchased some of the metal, and concluded from a few hasty
experiments that it was an amalgam of platinum. He submitted
a paper to the Royal Society, which Wollaston as secretary read,

after, it is said, vainly advising Chenevix to withdraw it. A con

troversy, supported by elaborate series of experiments, took place,
and was only terminated when Wollaston acknowledged that ho
was the discoverer, and described the process of extraction from
the ores of platinum. Chenevix was disgusted, and deserted

chemistry. Yet Wollaston was a most thorough and conscientious

worker : it was his extreme caution in coming to conclusions until

the facts were irresistible that occasionally led him to the unfor

tunate method of tentative anonymous publication ; but the same

quality ensured a solidity and trustworthiness in his Royal Society
memoirs which make them models to subsequent investigators.
Most of Wollaston s papers deal more or less directly with

chemistry, but they diverge beyond that science on all sides into

optics, physiology, botany, acoustics, astronomy, and even touch
on art. He discovered the metals palladium and rhodium, and

proved the identity of columbium with titanium. The minute
scale on which his analytical processes were carried out was rendered

possible by his extraordinary keenness of sight and neatness in

manipulation.
The Royal Society awarded him a royal medal for his process of

manufacturing platinum, a work which, in its immediate effects,

it is almost impossible to over-estimate. Wollaston was the first

to produce the metal in a state fit to manufacture, and in quantity
sufficient to make platinum crucibles generally available, thus sup
plying analytical chemistry with its most powerful instrument of

advance. In optics his most important theoretical observation, to

which, however, he gave little attention, was the discovery in 1802
of dark lines in the solar spectrum (see LIGHT, vol. xiv. p. 593),
but practically the reflecting GONIOMETER and CAMERA LUCIDA

(qq.v.} were of greatest value, the former supplying the crystallo-

graphcr with his chief data, the latter indispensable in the develop
ment of modern microscopical research. Amongst his other papers

may be mentioned those dealing with the physiology of vision, the

apparent direction of the eyes in a portrait, a comparison of the light
of the sun with that of the moon and fixed stars, a slide-rule for

calculating chemical equivalents, sounds inaudible to certain ears,

and a theory of the formation of fairy-rings.

An appreciative essay on the &quot;Life of Wollaston&quot; will be found in George
Wilson s Religio Chenuci (1862).

WOLLIN, an island belonging to Prussia, is the more

easterly of the islands at the mouth of the Oder, which

separate the Stettiner HafF from the Baltic Sea (vol. xvii.

}&amp;gt;. 724). It is divided from the mainland on the E. by
the Dievenow, and from Usedom on the W. by the

Swine. It is roughly triangular in shape, and has an

area of 90 square miles. Heath and sand alternate with

swamps, lakes, and forest on its surface, which is quite

flat, except towards the south-west, where the low hills of

Lebbin rise. The coast is fenced with dunes and shifting

sand-hills. Cattle-rearing and fishing are the chief re

sources of the inhabitants, who number about 14,000.

Misdroy, on the north-west coast, is a favourite sea-bathing

resort, and some of the other villages, as Ostswine,

opposite Swinemiinde, Fritter, famous for its eels, and

Lebbin, are also visited in summer.
XXIV. 80
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WOLLTX. the only town, is situated on the Dievencw, and is

connected with the mainland by three bridges. It carries on the

industries of a small seaport and fishing-town, and has (1885) a

population of 5241. Near the site of the present town once stood

the ancient and opulent Baltic capital of the Slavs, called Wolin

by the Wends, Julin by the Danes, and Wiuetha or Vineta by the

Germans. Jomsburg, Hynnisborg, and Waltzborg, names or epithets

occurring in several of the northern sagas, are said by Schafarik

also to refer to this town. In the 10th and llth centuries &quot;\Volin

was the centre of an active and extensive trade. Adam of Bremen

(d. 1076) extols its size and wealth
;
he mentions that &quot;Greeks&quot;

and other foreigners frequented it, and that &quot;Saxons&quot; were per
mitted to settle there on equal terms with the Wends, so long as

they did not obtrude the fact of their Christianity.
_

In 1125, how

ever, Wolin itself became the seat of a Christian bishopric, which

vras removed to Cainmin in 1170. A colony of Scandinavian vik

ings, often mentioned in the sagas, nourished in this neighbour
hood from about 970 till their stronghold of Jomsburg was de

stroyed in 1083 by Magnus of Norway and Denmark. In 1183

Wolin itself was burned by Canute VI. of Denmark. Within
modern times Wollin was captured by the Swedish in 1630 and

1759, and by the Brandcnburgers in 1659 and 1675. A tradition

long reigned, though now proved to be baseless, that the Wendish
Vineta had been overwhelmed by the sea, and some submarine

granite blocks near Damerow, in Usedom, were popularly recognized
as its ruins. These are still pointed out as such to strangers.

WOLLSTONECRAFT, MARY. See GODWIN, MARY
W., and SHELLEY, MARY W.

WOLSEY, THOMAS
(c. 1471-1530), cardinal, was born

at Ipswich, and seems to have been the eldest son, as

perhaps he was the eldest of all the four known children,

of Robert Wolsey and his wife Joan. The name Wolsey,

spelt Wulcy by both Robert and Thomas, is a diminutive

of Wulf, that is, Wolf, and clearly proves their descent

from those Teutonic folk who gave names to two English

counties, to the southern one of which the Wolseys

belonged. Simple repetition has made it commonly
believed that Robert Wolsey was to trade a butcher. The
assertion was first set afloat by enemies of the great

cardinal, and was intended to be disparaging. The prob

ability, however, seems to be that he was really a grazier,

and perhaps also a wool merchant. He certainly belonged to

the better class of merchants, was connected with wealthy

people, and himself died possessed of lands and pro

perty in and about Ipswich. Fairly trustworthy tradition

points to a house in St Nicholas Street there as occupy

ing the site of his own dwelling. According to Fiddes,

supported as to the year by Cavendish, Wolsey s birth

happened in March 1471, though contemporary evidence

would place it some years later. His education began
doubtless at the grammar school of his native town, where
he showed himself an apt scholar. That reputation was

fully sustained when he passed to Magdalen College,

Oxford, for he took his B.A. degree at the early age of

fifteen, whence he was known as &quot;the boy bachelor.&quot;

He became M.A. with such credit and distinction that he
had conferred upon him a fellowship and the mastership
of the grammar school attached to his college, of which
last in 1498 we find him bursar. The whole course

of college training was scholastic
;

it strengthened and
trained the intellect for actual life. Wolsey is said to

have been deeply versed in the subtleties of Aquinism ;

certain it is he remained wholly unaffected by the Greek
revival of the Renaissance, and looked but indifferently

upon its followers. From arts he went on to the study
of divinity, in which the unfriendly Polydore Virgil is

compelled to admit he was &quot; not unlearned,&quot; but of

which he did not become bachelor till 1510. That there
was in fact, from whatever cause, some delay in Wolsey s

taking orders is evidenced by his father s will, made on
the last day of September 149G, probably just before his

death. That instrument appointed Joan sole legatee, and
directed &quot;that if Thomas my son be a priest within a

year next after my decease
&quot;

he, or, failing him, another

priest, should be paid ten marks, equal to about GO

present money, for a year s singing of masses &quot;

for me and

my friends.&quot;

Among Wolsey s pupils at Magdalen school were three

sons of the marquis of Dorset. So well was the marquis
satisfied with the progress of his children that he invited

Wolsey to spend with him the Christmas holidays of what
must have been the year 1499. When Wolsey returned

to Oxford it was with the presentation to the quiet
Somerset parish of Lymington. In the October following
he was inducted. He had not been long placed when
a neighbouring squire, Sir Amias Paulet, put him in the

stocks. The cause of this indignity is not clear
;
but it

was remembered and resented with all the keenness

attaching to an injustice suffered. Fifteen years after, as

soon as he became lord chancellor, Wolsey summoned
Paulet before him, administered a severe rebuke, and
ordered him not to leave London without licence. From
then till 1523 Paulet s name disappears from the state

papers, where previously its occurrence had been frequent.
In September 1501 Dorset died, and that event finally

decided Wolsey to quit Lymington. Paulet s proceeding
had not affected Wolsey s character, for he now became
one of the private chaplains of Henry Dean, archbishop of

Canterbury. But any hopes he may have founded on this

appointment were soon blighted by the death of Dean in

February 1503. Dean s executors, of whom the chief was

the favoured servant of Henry VII., Sir Reginald Bray,

deputed the carrying out of his instructions respecting his

funeral to Wolsey and another chaplain. Through Bray,

probably. Wolsey next obtained a chaplaincy with another

favourite agent of Henry s, Sir Richard Nanfan, deputy-
lieutenant of Calais. Nanfan was an old man

;
and so

excellent did Wolsey s business capacity prove that the

knight soon entrusted to him the whole work of the

deputyship. In 1505 Nanfan resigned and returned to

England to pass his latter days in peace; but so thoroughly
had his chaplain gained his esteem that,

&quot;

through his

instant labour and especial favour,&quot; Wolsey became

chaplain to Henry VII. himself, and when in 1506 Sir

Richard died Wolsey was one of his executors.

Henry was a cold master, and did not offer much oppor

tunity for making way in his favour, but Wolsey imme

diately set himself to win the approval of the leading privy

councillors, Bishop Fox and Sir Thomas Lovell. As usual

lie succeeded. And he retained their friendship to the

last, his relations with Fox being perhaps the most

beautiful episode in all Wolsey s life. Through their

recommendation he began his political life by a mission,

probably in 1507 and to the emperor Maximilian.

According to Cavendish, who gives Wolsey himself as his

authority, not only was the embassy performed in the

extraordinarily short space of about eighty hours, but

Wolsey took upon him to add to his instructions some

items which he afterwards found the king had sent after

him. The expedition and bold intelligence displayed
established him in the king s good opinion. Other

missions ensued, one of them to Scotland in the spring of

1508, all executed to the royal satisfaction. Under Henry
high ecclesiastical promotion came by political service.

On the 2d February 1509 Wolsey, who by this time held

several minor preferments, was collated to the deanery of

Lincoln. Within three months Henry died and his son

came to the throne. Already had Wolsey ingratiated
himself with the young Henry, and almost at once com
menced his unprecedentedly rapid rise to power. Lyming
ton having been resigned by July, he in October received

a grant of The Parsonage, part of the forfeited property of

Sir Richard Empson ;
and another month brought him the

office and title by which he was chiefly known for the next

four years, that of king s almoner. From that time forward
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his history becomes entwined with the annals of his country,

where all that concerns the statesman must be sought.

On the 20th November 1511 his signature as a privy
councillor first occurs. The council was composed of two

parties, the old officials, chiefly ecclesiastics and headed

by Fox, who favoured peace, and the old nobility, led by

Surrey, who advocated a spirited policy, even at the risk

of war. Friendship and his cloth naturally attached

Wolsey to the former, thereby giving rise to that family
hatred of the Howards which pursued him to the end of

his life. Fox had long been anxious to withdraw from

political life, and he now gradually shifted his state duties

on to the willing, able, and younger shoulders of Wolsey.
Nor was Wolsey s opportunity of distinguishing himself

long in coming. An expedition against Guienne in 1512

had effected nothing and returned in disgrace. This only
roused Henry s pride and persistence, and he resolved to

invade France from the north in the following year. The

organization of the necessary force he committed to

Wolsey. Churchman though he was, Wolsey succeeded to

admiration. The royal army crossed the Channel, fought
what French wit styled the Battle of Spurs, and took

The&quot;rouanne and Tournai, while at home Surrey won the

bloody battle of Flodden. Success had crowned Wolsey s

labours and covered his royal master with glory. Wolsey s

favour with Henry was confirmed. Rewards came thick and
fast. On the capture of Tournai, Henry named Wolsey
to the bishopric of that see, which just then fell vacant;
but the English nomination was never ratified by the pope,
who in the end issued bulls promoting the French nominee

Guillard. Despite this miscarriage Wolsey was not long in

being a bishop. In the succeeding January (1514) the see

of Lincoln lost its episcopal head, and next month the new

pope Leo X. confirmed Wolsey s appointment to it. The

preferment proved but temporary ;
for in July Cardinal

Bainbridge, archbishop of York, was poisoned at Rome,
and on the 5th August Wolsey was raised to his place.
Two days later Wolsey brought to a triumphant ter

mination his first great effort in diplomacy, and made
with Louis XII. of France a treaty which really undid the

notorious league of Cambrai, defeated Ferdinand of Spain
Avith his own weapons, and left England^ for the moment,
the first power in Europe. Wolsey thereby began a new
era in English politics. Since its origin with the Norman

Conquest English foreign policy had been bounded by the

horizon of France. It had been dynastic and insular.

AVolsey made it European by taking the empire, Italy,
and Spain into his calculations. He deliberately set

himself to preserve the balance of power in Europe as a

means of raising his country from a third to a first rate

state. And that end he accomplished solely by diplomacy
founded on the successes of 1513, which impressed on
Continental statesmen a sense of England s power and thus

gave to Wolsey s succeeding diplomacy a weight it would
not otherwise have commanded and which it never after

wards lost. The character of the policy accounts for its

fluctuations : as the scales turned, so was Wolsey com

pelled to vary his pressure.
The year 1515 brought him two new honours. For

years Warham, archbishop of Canterbury, had desired to

be released from the lord chancellorship, and Henry had

repeatedly urged Wolsey to accept it. Wolsey naturally
shrank from adding to his already arduous duties

;
but

both Warham and the king became so urgent that he at

last yielded. By patent dated 21st December he assumed
the post, and at once threw himself into its work with his

accustomed vigour, dispensing justice and introducing
reforms with fearless impartiality. The second dignity,
the cardinalate, was obtained through the active interven

tion of Henry himself, and only by the most threatening

arguments did the king overcome the fears and reluctance

of Leo. On the 10th September Wolsey was elected

cardinal sole. The bearer of the red hat and ring arrived

in London in November, and on Sunday the 18th Wolsey
was installed amidst all the ceremonial magnificence which
he valued not only for his own sake but for his king s. By
similar strong measures was Avrung from Leo the legateship,
an office Wolsey sought in order to carry out ecclesiastical

reforms. In 1518 Leo, ostensibly on account of a crusade,
sent legates to the four chief courts of Europe. Campeggio,
the legate to England, was allowed to reach Calais, where
his further progress was stopped till the pope had joined

Wolsey with him. Next year Wolsey was appointed sole

legate for a year, and, finally, in 1524, following several

extensions, he became legate for life, after receiving
unusual powers. In virtue of this commission he erected

a court and instituted reformations by which he incurred

much odium. In 1518 he received the see of Bath and
Wells in commendam, which in 1523 he resigned for

Durham, replaced in turn by Fox s bishopric of Win
chester in 1529. At the conclusion of the Calais con

ference in 1521, Henry recompensed him with the rich

abbacy of St Albans, held, like the episcopates, in com
mendam. From these and other sources he received

immense revenues, which were almost entirely devoted to

state purposes or national objects. He was prime minister

of Henry, and in his income as in his master s there was
no distinction between public and private money. Vast
sums were used in founding his college at Ipswich and
Cardinal College at Oxford, now known as Christ Church,
which formed but part of a splendid scheme of national

education, a scheme ultimately ruined by the greed of the

king. Even what was expended on his own resplendent
establishment redounded to the honour of his king and

country. His was an age when power and pomp were more

closely connected than they are now, and Wolsey s power
was extraordinary. &quot;He is in great repute,&quot; reported the

unfriendly Venetian ambassador Giustinian
;

&quot; seven times

more so than if he were
pope.&quot;

No wonder, then, that

he cared but little to fill the papal chair. When, in 1522,
and again in 1523, his candidature for the papacy came
to nothing, he was not disappointed. And, if in 1529, on

the illness of Clement VII., he showed himself seriously
anxious on the subject, it was in all likelihood that he might

compass Henry s will respecting divorce from Catherine,
and prevent that rupture with the apostolic see which he

foresaw would result from papal opposition.

Wolsey s favour with the king had been founded on

success, and it fell by failure. In the region of politics
one diplomatic victory had followed another. The balance

had been firmly held between Francis I. and the emperor
Charles V., an enterprise rendered memorable by the

splendours of the Field of the Cloth of Gold (1520), planned
and directed by Wolsey, and amidst which the Middle Ages
passed away. Suddenly across his minister s diplomatics

Henry dragged the question of the divorce, and everything
had to be sacrificed to its accomplishment. Seeing too

clearly how much, both personal and national, depended
on attaining Henry s desire, Wolsey strove his very utter

most to further a design to which he was himself opposed,

stooping to the most discreditable and unworthy means.

But the decision lay with Pope Clement, who was in the

power of Charles V., Catherine s nephew, and all Wolsey s

efforts were in vain. Vain, too, were all attempts to

intimidate Catherine herself. A collusive suit was begun
before Wolsey by which she was to be condemned unheard;
she got word of it and thwarted the plan by demanding
counsel. A commission was obtained from the pope for

Campeggio and Wolsey to try the cause in England (1529);
she appeared before the legatine court at Blackfriars only
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to appeal to Eome, and thither under imperial pressure

Clement revoked the case. It was plain Wolsey had

failed, and all Henry s wrath burst out against his too

faithful servant. He pointedly employed a secretary, and

Wolsey s occupation was gone. Wolsey s foreign policy

and domestic reforms had united against him every party
and class in the nation, while at the same time he bore

the blame of Henry s mistakes and extravagance. So

long, however, as his royal master remained true to him

he could defy all hostility. But now that the king, too,

had turned against him his sole support had given way,
and the hungry pack of enemies was unloosed. On the

20th September Henry parted from Wolsey without any

sign of displeasure, but they parted for the last time.

Anne Boleyn and her uncle Norfolk were Wolsey s bitter

foes. By Anne s sway over Henry Wolsey was kept
from the royal presence while Norfolk plotted his rain.

On the 17th October, at the king s command, Wolsey
delivered up the great seal to Norfolk and the base

ungrateful Suffolk. He Avas deprived of his dignities, his

goods were confiscated, and, surrendering York Place, he

retired to Esher. The Court of King s Bench found him

guilty in a praemunire, and sentenced him to imprison

ment, while a bill precluding his restoration to power or

dignities reached the Commons. The bill was dropped, but

not till February 1530 did Henry grant him a full pardon
and restore him to the archbishopric of York, on condition

that he resigned Winchester and St Albans. Dreading
his proximity to the king, his enemies procured his

banishment into his diocese. Thither he went in April,
and won the hearts of the people by his simplicity of life

and graciousness of manner. His foes were alarmed
;
his

death alone could quiet their fears. He Avas preparing to

be installed archbishop on Monday, 7th November, when
on the 4th he was arrested at Cawood Castle by the earl

of Northumberland for high treason. On the way south,
at Sheffield Park, Nottinghamshire, he was met by Sir

WT
illiam Kingston, keeper of the Tower, and at last

Wolsey knew his doom. Long years of toil, anxiety, and
the ceaseless vexations of his cruel enemies had shattered

his health, and some pears sufficed to bring on dysentery,
which was unskilfully treated, arid aggravated by Kingston s

appearance. Nevertheless he set out, and by three stages
reached Leicester abbey on Saturday the 26th. &quot;Father

abbot,&quot; he said, as the convent with its head came out
to receive him,

&quot;

I am come hither to leave my bones

among you.&quot;
He felt that he was dying. Kingston

assisted him upstairs, and he at once went to bed.

Vomiting and faintings came on, and he rapidly sank, yet
his last moments were spent in speaking to Kingston of

the objects of his life s best energies, his king and country.
At eight o clock on the morning of the 29th he died

;
and

within twenty-four hours was buried in a rude coffin all

that remained of the genius who made possible the glories
of Elizabeth and the British empire of to day. He left

two children, born before he became a bishop, of &quot; one
Larke s

daughter,&quot; a son who went by the name of

Thomas Winter and was an ecclesiastic, and a daughter
who passed as Dorothy Clansey and was a nun.

See Lives of Wolsey by Cavendish, Fiddcs, and Grove, and J. S.
Brewer s Eeifjn of Henry VIII., 1500-30. There is no complete
correct account of his life up to 1509, in connexion with which see
Pinkerton s History of Scotland, ii., app. 445-50, along with J.
Gardiner s Letters and Papers, &amp;lt;L-c., of Richard III. and Henry VII.,
M. R. Series, pref. ;

and Letters, &c., pref. and i., app. B, 426-52.
An excellent short view of Wolsey as a statesman will be found in
Prof. M. Creighton s Thomas Wolsey. (T. W. C.)

WOLVERHAMPTON, a municipal and parliamentary
borough and market-town of Staffordshire, England, one
of the principal seats of the hardware manufacture in the

Midlands, is situated on an eminence commanding an

extensive view towards Wales, on the Birmingham and

Liverpool, the Staffordshire and Worcestershire, and the

Wyiiey and Essington Canals, and on the London and

North-Western, the Midland, and the Great Western Rail

ways, 13 miles north-west of Birmingham, 1G south of

Stafford, and 126 from London. The principal streets

diverge from Queen Square, and are for the most part

regular and well built, with numerous handsome shops.
Towards the west there are pleasant suburbs of villas, the

country being rich and well wooded. The old church of

Wolverhampton, founded by Wulfruna in 996 and dedi

cated to the Virgin, was in the reign of Henry III. rededi-

cated to St Peter. It has undergone frequent alterations,

and in 1862-65 underwent extensive restoration. It is

now a fine cruciform building, with south porch and
central tower. Internally the church consists of a long
and lofty nave with side aisles and north and south tran

septs, and terminating in a chancel with apsidal ending.
The lower portion of the tower, south transept, &c., belong
to the 13th century; the nave, clerestory, upper part of

the tower, and north transept were erected in the 15th

century; and the chancel is wholly modern, having been

rebuilt in 1865. Wolverhampton was formerly a deanery,
and on its abolition in 1846 the township was divided

into ecclesiastical parishes, the number of which is now
thirteen. At the old free grammar school, founded in 1515

by Sir Stephen Jenyns, a native of the town and an

alderman of London, Sir W. Congreve and Dr Abernethy
received their education. New buildings for the school

were erected in 1876 in the western part of the town at a

cost of 22,000. There is also a blue-coat school, founded

in 1710. The other principal public buildings are the

town-hall (1871), the corn exchange (1851, 15,000),
the market-hall (1853, 10,500), the agricultural hall

(1863, 6000), the public baths (1850), the post-office

(1873), the art gallery, museum, and school of art (1884-85),
and the free library. There is a cattle market about 5

acres in extent, and also a large pig market. The theatre

royal (1844) is a handsome building in the Doric style.

The benevolent institutions include a general hospital,

the eye infirmary, the orphan asylum, and the institute

of the society for outdoor blind. In Queen Square there

is an equestrian statue of the late Prince Consort, unveiled

by the queen in 1866, and on Snow Hill a statue in Sicilian

marble (1879) of the Right Honourable Charles Pelham

Villiers, who has represented the borough from 1835 to

the present time (1888). Street improvements have been

carried out on a large scale within recent years. Main

drainage works on a thorough method have also been

completed, and a large farm purchased for the utilization

of the sewage. The water-works, opened in 1847, belong
to the corporation. The water is supplied from springs in

the Red Sandstone by wells sunk to a great depth. The
old racecourse, 50 acres in extent, has been laid out as a

public park; and a new racecourse was opened in 1887.

The population of the municipal borough and urban

sanitary district (area 3396 acres) in 1871 was 68,291,
and in 1881 it was 75,766 (males 37,827, females 37,939);
while that of the parliamentary borough (18,888 acres)
was 156,978 in 1871, and 164,332 (males 82,657, females

81,675) in 1881.

Situated in a district abounding in coal and ironstone, Wolver

hampton has become famous for the manufacture both of the
heavier and the smaller kinds of iron-wares, although in the finer

class of metal manufactures for which the neighbouring town of

Birmingham is famous it has little or no share. It possesses large

smelting furnaces, and iron and brass foundries, but is specially

occupied in the manufacture of all kinds of iron implements, tools,
and domestic requisites, including locks and fastenings, hinges and

nails, kitchen furniture, gardeners , Wrights ,
and smiths tools and

implements, tinplate goods, and every variety of japanned ware,
of which it may be regarded as the principal seat. There are also
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extensive clay-retort works, chemical works, grease works, dye-
works, varnish works, coach works, corn and saw mills, cooperages,

ropewalks, mailings, and breweries.

The place was originally called Hanton or Hamtune, but on the

foundation of a college for a dean and secular canons in 996 by
Wulfruna, sister of Ethelred II. and widow of Anthelm, duke of

Northumberland, it was named Wulfrunahamton. By William
Rufus the church was placed under the care of Sampson, bishop of

Worcester, who settled it on a prior and convent of his own
cathedral. In the reign of Stephen it was taken possession of by
Roger, bishop of Salisbury, and subsequently it came into the hands
of the secular canons, who held it until Dean Peter of Blois

resigned it to Hubert, archbishop of Canterbury, that he might
build an abbey of Cistercian monks. The church was accounted
one of the king s free chapels, and was annexed by Edward IV. to

the deanery of Windsor. The college and prebends were granted
to the duke of Northumberland in the reign of Edward VI., and
on his attainder they came again to the crown. The deanery and

prebends were refounded by Queen Mary, and this was confirmed

by James I. The town received the grant of a market and fair

from Henry III. in 1258. It suffered severely from fire in 1590,
the conflagration lasting five days. During the Civil AVar its

sympathies were Royalist, and it was visited by Charles I., accom

panied by his sons Charles and James. In 1645 it was for a time
the headquarters of Prince Rupert. Its importance as a seat of

manufactures is entirely of modern date and due to the rise of

the iron industry. Although it received the privilege of returning
members to parliament in 1832, it was not incorporated as a muni
cipal borough till 1848. It is divided into eight wards, and is

governed by a mayor, 12 aldermen, and 36 councillors. It has

separate commissions of the peace and quarter sessions. In 1885
the number of its parliamentary representatives was increased to

three, the borough being separated into three parliamentary divi

sions East, South, and West.

WOMBAT. The animals which have received this

name belong to the Marsupial family Phascolomyidse (see

MAMMALIA, vol. xv. p. 383). They have the following
dental formula : i \, c

, p 1, m - =
;

total 24. All the

teeth are of continuous growth, having persistent pulps.
The incisors are large and scalpriform, much as in Eodents.
The body is broad and depressed, the neck short, the head

large and flat, the eyes small. The tail is rudimentary,
hidden in the fur. The limbs are equal, stout, and short.

The feet have broad, naked, tuberculated soles; the fore-feet

Common Wombat (Phascolomys ursinus
).

with five distinct toes, each furnished with a long, strong,
and slightly curved nail, the first and fifth considerably
shorter than the other three. The hind feet have a very
short nailless hallux

;
the second, third, and fourth toes

partially united by integument, of nearly equal length ;

the fifth distinct and rather shorter
; these four are pro

vided with long and curved nails.

There are two distinct forms of wombat :

(1) Phascolomys proper. Fur rough and coarse. Ears
short and rounded. Muffle naked. Post-orbital process of

the frontal bone obsolete. Ribs fifteen pairs. Vertebrae :

C 7, D 15, L 4, S 4, C 10-12. The wombat of Tasmania
and the islands of Bass s Straits (P. ursinus) and the

closely similar but larger animal of the southern portion
of the mainland of Australia (P. platyrhinus) belong to

this form.

(2) Lasiorhinus. Fur smooth and silky. Ears large
and more pointed. Muffle hairy. Frontal region of skull

broader than in the other section, with well-marked post-
orbital processes. Ribs thirteen. Vertebrae : C 7, D 13,
L 6, S 4, C 15-16. One species, P. latifrons, the Hairy-
Nosed Wombat of Southern Australia.

In their general form and actions the wombats resemble

small bears, having a somewhat similar shuffling manner
of walking, but they are still shorter in the legs, and have
broader flatter backs than bears. They live entirely on
the ground, or in burrows or holes among rocks, never

climbing trees, and they feed entirely on grass, roots, and
other vegetable substances. They sleep during the day,
and wander forth at night in search of food, and are shy
and gentle in their habits generally, though they can bite

strongly when provoked. The only noise the common
wombat makes is a low kind of hissing, but the hairy-
nosed wombat is said to emit a short quick grunt when

annoyed. The prevailing colour of the last-named species,
as well as P. ursinus of Tasmania, is a brownish grey.
The large wombat of the mainland is very variable in

colour, some individuals being found of a pale yellowish

brown, others dark grey, and some quite black. The length
of head and body is about three feet. Fossil remains

of wombats, some of larger size than any now existing,
have been found in caves and post-Pliocene deposits in

Australia, but in no other part of the world, (w. H. F.)

WOMBWELL, a township of England, in the West

Riding of Yorkshire, on the Manchester, Sheffield, and
Lincolnshire Railway, 4J miles south-east of Barnsley, 7

north-west of Rotherham, and 184 from London by rail.

The church of St Mary is an ancient structure, enlarged
and altered in 1835. The inhabitants are chiefly employed
in the extensive collieries. The population of the urban

sanitary district (area 3851 acres) in 1871 was 5009, and
in 1881 it was 8451.

WOMEN, LAW RELATING TO. The law as it relates

to women has been gradual in its operation, but its tend

ency has been almost uniformly in one direction. Dis

abilities of women, married or unmarried, have been one

after another removed, until at the present day, in most
civilized countries, the legal position of women differs little

from that of men as far as regards private rights. Politi

cally and professionally the sexes are still not upon an

equality, but even in this aspect women have considerably

greater rights than they once possessed, and the old

theory of their intellectual and moral inferiority is virtually

exploded. Those who defend their exclusion must now do
so on other grounds. Much of the law relating to married

women has been already dealt with under the heads of

ADULTERY, BIGAMY, DIVORCE, MARRIAGE, HUSBAND AND
WIFE, and SETTLEMENT, the last two especially dealing
with their rights of property.
The dependent position of women in early lavv is proved

by the evidence of most ancient systems which have in

whole or in part descended to us. In the Mosaic law

divorce was a privilege of the husband only,
1 the vow of a

woman might be disallowed by her father or husband,
-

and daughters could inherit only in the absence of sons,

and then they must marry in their tribe. 3 The guilt or

innocence of a wife accused of adultery might be tried by
the ordeal of the bitter water. 4 Besides these instance: ,

1 Deut. xxiv. 1.

3 Numb, xxvii., xxxvi.

&quot; Numb. xxx. 3.
f- Numb. v. 11.
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which illustrate the subordination of women, there was

much legislation dealing with, inter alia, offences against

chastity, and marriage of a man with a captive heathen

woman or with a purchased slave. So far from second

marriages being restrained, as they were by Christian

legislation, it was the duty of a childless widow to marry
her deceased husband s brother. In India subjection was

a cardinal principle.
&quot;

Day and night must women be

held by their protectors in a state of dependence,&quot; says
Manu. 1 The rule of inheritance was agnatic, that is,

descent traced through males to the exclusion of females. 2

The gradual growth of stridkana, or property of a woman

given by the husband before or after marriage, or by the

wife s family, was probably what led to the suttee, for

both the family of the widow and the Brahmans had an

interest in getting the life estate of a woman out of the

way.
3 Women in Hindu law had only limited rights of

inheritance, and were disqualified as witnesses. In Roman
law a woman was even in historic times completely

dependent. If married she and her property passed into

the power of her husband; if unmarried she was (unless
a vestal virgin) under the perpetual tutelage of her

father during his life, and after his death of her agnates,
that is, those of her kinsmen by blood or adoption who
would have been under the power of the common ancestor

had he lived. Failing agnates, the tutelage probably

passed to the gens. The wife was the purchased property
of her husband, and, like a slave, acquired only for

his benefit. A woman could not exercise any civil or

public office. In the words of Ulpian, &quot;feminaa ab
omnibus officiis civilibus vel publicis remotae sunt.&quot;

4 A
woman could not continue a family, for she was &quot;

caput
et finis familiae

suse,&quot;

5 could not be a witness, surety,

tutor, or curator; she could not adopt or be adopted, or

make a will or contract. She could not succeed ab
intestato as an agnate, if further removed than a sister. A
daughter might be disinherited by a general clause, a son

only by name. On the other hand, a woman was privileged
in some matters, but rather from a feeling of pity for her

bodily weakness and presumed mental incapacity
6 than for

any more worthy reason. Thus she could plead ignorance
of law as a ground for dissolving an obligation, which a
man could not as a rule do

;
she could accuse only in cases

of treason and witchcraft
;
and she was in certain cases

exempt from torture. In succession ab intestato to im
movable property Roman law did not, as does English,
recognize any privilege of males over females. Legal dis

abilities were gradually mitigated by the influence of

fictions, the praetorian equity, and legislation. An example
of the first was the mode by which a woman freed herself
from the authority of her tutor by fictitious cession into
the authority of a tutor nominated by herself, or by sale
of herself into the power of a nominal husband on the

understanding that he was at once to emancipate her to

another person, who then manumitted her. The action of

equity is illustrated by the recognition by the praetor of

cognatic or natural as distinguished from agnatic or
artificial relationship, and of a widow s claim to succeed
on the death of her husband intestate and without
relations. Legislation, beginning as early as the Twelve
Tables, which forbade excessive mourning for the dead
by female mourners, did not progress uniformly towards

1 Ch. ix. 2 (Sir W. Jones s translation).2 Whether this was the oldest rule of inheritance has been much
debated. See FAMILY. That birth of a child gave the mother
certain legal rights in a primitive stage of society is the view of many

See especially Das Mutterrecht of J. J. Bachoffen (Stutt-3
Maine, Early History of Institutions, lect. xi.

4
Dig., i. 16, 195. s

lbidt
6

Imbecillitas is the term used more than once in the texts of Roman
law.

enfranchisement of women. For instance, the Lex Voconia

(about 169 B.C.), called by St Augustine the most unjust of

all laws, provided that a woman could not be instituted

heir to a man who was registered as owner of a fortune of

100,000 asses. 7 A constitution of Valentinian I. forbade

bequests by women to ecclesiastics. But the tendency of

legislation was undoubtedly in the direction indicated.

Adoption of women was allowed by Diocletian and
Maximian in 291. The tutelage of women of full age
was removed by Claudius, and, though afterwards in part

revived, has disappeared by the time of Justinian. This

implied full testamentary and contractual liberty. In

regard to the separate property of the married woman,
the period of dos had by the time of Justinian long super
seded the period of manus (see SETTLEMENT). The result

was that, in spite of a few remaining disabilities, such as

the general incapacity to be surety or witness to a will or

contract, of a wife to make a gift to her husband, of a

widow to marry within a year of her husband s death, the

position of women had become, in the words of Sir H.

Maine,
&quot; one of great personal and proprietary inde

pendence.&quot;
8 For this improvement in their position they

were largely indebted to the legislation of the Christian

emperors, especially of Justinian, who prided himself on

being a protector of women. The following are a few of

the matters in which Christianity appears to have made
alterations, generally but perhaps not always improve
ments, in the law. As a rule the influence of the church
was exercised in favour of the abolition of the disabilities

imposed by the older law upon celibacy and childlessness,
of increased facilities for entering a professed religious life,

9

and of due provision for the wife. The church also

supported the political power of those who were her best

friends. The government of Pulcheria or Irene would

hardly have been endured in the days of the pagan empire.
Other cases in which Christianity probably exercised

influence may be briefly stated. (1) All differences in the

law of succession ab intestato of males and females were
abolished by Justinian. (2) The appointment of mothers
and grandmothers as tutors was sanctioned by the same

emperor. (3) He extended to all cases the principle
established by the Senatus Consultum Tertullianum (158),

enabling the mother of three (if a freed woman four)
children to succeed to the property of her children who
died intestate, and gave increased rights of succession to a

widow. (4) The restrictions on the marriage of senators

and other men of high rank with women of low rank

were extended by Constantino, but almost entirely removed

by Justinian. (5) Second marriages were discouraged

(especially by making it legal to impose a condition that

a widow s right to property should cease on re- marriage),
and the Leonine Constitutions at the end of the 9th

century made third marriages punishable. (G) The same
constitutions made the benediction of a priest a necessary

part of the ceremony of marriage.
10 The criminal law in

its relation to women presents some points of interest.

Adultery was punished with death by Constantine, but

the penalty was reduced by Justinian to relegation to a

convent. A woman condemned for adultery could not

re-marry. A marriage between a Christian and a Jew
7 The way in which this law was evaded was by non-enrolment of

the testator in the census (see Montesquieu, Esprit ties Lois, bk. xxvii. ).

Another way was by leaving her the inheritance by fideicommissuiu
(see TRUST).

8 Ancient Law, ch. v. Hence the necessity of such laws as the Lex
Oppia (see SUMPTUARY LAWS).

9 A remarkable example of this tendency was the provision that an
actress might leave the stage and break her contract of service with

impunity in order to become a nun (see THEATRE). Even under
the pagan emperors a constitution of Diocletian and Maximian in 285
had enacted that no one was to be compelled to marry (Cod., v. 4, 14).

10 See Troplong, De I Influence du Christianisme sur le Droit Civil.



rendered the parties guilty of adultery. Severe laws were

enacted against offences of unchastity, especially procure
ment and incest. It was a capital crime to carry off or

offer violence to a nun. A wife could not commit furtum
of her husband s goods, but he had axspecial action rerum

amotarum against her. By several sumptuary consti

tutions, contained in the Code, bk. xi., women as well as

men were subject to penalties for wearing dress or orna

ments (except rings) imitating those reserved for the

emperor and his family. Actresses and women of bad

fame were not to wear the dress of virgins dedicated to

Heaven. If a consul had a wife or mother living with

him, he was allowed to incur greater expense than if he

lived alone. The interests of working women were pro
tected by enactments for the regulation of the gynoecia,

or workshops for spinning, dyeing, &c.

The canon law, looking with disfavour on the female

independence prevailing in the later Roman law, tended

rather in the opposite direction. The Decretum specially
inculcated subjection of the wife to the husband, and
obedience to his will in all things.

1 The chief differences

between canon and Roman law were in the law of marriage,

especially in the introduction of publicity and of the

formalities of the ring and the kiss. The benediction of

a priest was made a necessary part of the ceremony, as

indeed it had been made by the civil power, as has been

already stated, in the post-Justinian period of Roman law.

But in practice this rule appears to have fallen into disuse

until it was again revived by the council of Trent. It

was, however, the rule of the English common law after

the Reformation. The ceremony was not to be performed
during Lent. The woman was to be veiled during the

ceremony. A promise of marriage was so sacred that

it made a subsequent marriage with another person void.

Spiritual cognation was a bar to marriage. The sentence

of the church was made necessary for divorce. As to

women in general the law does not say very much.

Women, even relatives, were not to live with priests
unless in case of necessity. They were not to approach
the altar or fill any public office of the church

;
nor might

they lend money on usury. Baptism might be valid

although administered by a woman. Women who had

professed religion could not be forced to give evidence as

witnesses. In some cases the evidence of women was
not receivable (see WITNESS).

2

The early law of the northern parts of Europe is

interesting from the different ways in which it treated

women. In the words of Sir H. Maine 3 &quot; The position
of women in these barbarous systems of inheritance varies

very greatly. Sometimes they inherit, either as individuals

or as classes, only when males of the same generation have
failed. Sometimes they do not inherit, but transmit a

right of inheritance to their male issue. Sometimes they
succeed to one kind of property, for the most part mov
able property, which they probably took a great share in

producing by their household labour
;
for example, in the

real Salic law (not in the imaginary code) there is a set

of rules of succession which, in my opinion, clearly admit
women and their descendants to a share in the inheritance

of movable property, but confine land exclusively to

males and the descendants of males. . . . The idea is

that the proper mode of providing for a woman is by giving
her a marriage portion ; but, when she is once married
into a separate community consisting of strangers in blood,
neither she nor her children are deemed to have any further

claim on the parent group.&quot; Among the Scandinavian races

1 Pt. ii. caus. xxxiii. qu. v. ch. 16.
2 On this branch of the subject Manssen s Het Christendom en de

Vromv (Leyden, 1877) may be consulted with advantage.
3
Early Law and Custom, ch. v.
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women were under perpetual tutelage, whether married or

unmarried. The first to obtain freedom were the widows. 4

As late as the code of Christian V., at the end of the 17th

century, it was enacted that if a woman married without
the consent of her tutor he might have, if he wished,
administration and usufruct of her goods during her life.

5

The provision made by the Scandinavian laws under the

name of morning-gift was perhaps the parent of the

modern settled property.
6 The Brehon law of Ireland

excepted women from the ordinary course of the law.

They could distrain or contract only in certain named
cases, and distress upon their property was regulated by
special rules. In the pre-Conquest codes in England severe

laws were denounced against unchastity, and by a law of

Canute a woman was to lose nose and ears for adultery.
The laws of Athelstan contained the peculiarly brutal pro
vision for the punishment of a female slave convicted of

theft by her being burned alive by eighty other female

slaves. Other laws were directed against the practice of

WITCHCRAFT
(&amp;lt;?.v.) by women. Monogamy was enforced

both by the civil and ecclesiastical law; and second and third

marriages involved penance. A glimpse of cruelty in the

household is afforded by the provision, occurring no less

than three times in the ecclesiastical legislation, that if a

woman scourged her female slave to death she must do

penance. Traces of wife-purchase are seen in the law of

Ethelbert, enacting that if a man carry off a freeman s

wife he must at his own expense procure the husband
another wife. The codes contain few provisions as to the

property of married women, but those few appear to prove
that she was in a better position than at a later period.
The laws of Ine gave her a third of her husband s property ;

the laws of Edmund as to betrothal allowed this to be

increased to half by antenuptial contract, to the whole if

she had children and did not re-marry after her husband s

death. No doubt the dower ad ostium ecclesise. favoured

by the church generally superseded the legal rights where
the property was large in fact this is specially provided

by Magna Charta, c. 7 just as at present rights under a

marriage settlement take the place of those given by,
statute. &quot; Provisio hominis tollit provisionem legis.&quot;

The

legal rights of a married woman apart from contract were

gradually limited, until by the time of Glanvill her person
and property had become during her husband s lifetime

entirely at his disposal, and after his death limited to her

dower and her pars rationabilis (see WILL).
A few of the more interesting matters in which the old

common and statute law of England placed women in a

special position may be noticed. A woman was exempt
from legal duties more particularly attaching to men and
not performable by deputy. She could apparently origin

ally not hold a proper feud, i.e., one of which the tenure

was by military service. 7 The same principle appears in

the rule that she could not be endowed of a castle main
tained for the defence of the realm and not for the private
use of the owner. She could receive homage, but not

render it in the form used by men, and she was privileged
from suit and service at the sheriff s tourn. She was not

sworn to the law by the oath of allegiance in the leet or

4 See Stiernhbiik, De Jure Svconum (Stockholm, 1672), bk. ii. cli. i.
;

Messenius, Leges Svecorum (Stockholm, 1714).
5 Bk. iii. ch. xvi. ^ 1, 2.

6 The development of the bride-price no doubt was in the same
direction. Its original meaning was, however, different. It was the

sum paid by the husband to the wife s family for the purchase of part
of the family property, while the morning-gift was paid as pretiuin

virginitatis to the bride herself. In its English form morning-gift
occurs in the laws of Canute; in its Latinized form of morgangiva it

occurs in the Leges Henrici Primi.
1 It is remarkable that the great fiefs of France except the Isle of

France, the special apanage of the crown, all became in time female iiefs.

This is shown by the table at the end of Laboulaye s llecherches.
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tourn, and so could not be outlawed (see OUTLAW), but

was said to be waived. She could be constable, either of

a castle or a vill, but not sheriff, unless in the one case

of Westmorland, an hereditary office, exercised in person

in the 17th century by the famous Anne, countess of

Dorset, Pembroke, and Montgomery. In certain cases

a woman could transmit rights which she could not enjoy.

On such a power of transmission, as Sir H. Maine shows,
1

rested the claim of Edward III. to the crown of France.

The claim through a woman was not a breach of the French

constitutional law, which rejected the claim of a woman.

The jealousy of a woman s political influence is strikingly
shown by the case of Alice Ferrers, the mistress of Edward
II L She was accused of breaking an ordinance by which

women had been forbidden to do business for hire and

by way of maintenance in the king s court. 2

By Magna Charta a woman could not appeal any one for

murder except that of her husband. This disability no

doubt arose from the fact that in trial by battle she

naturally did not appear in person but by a champion.
She was not admitted as a witness to prove the status of

a man on the question arising whether he were free or a

villein. She could not appoint a testamentary guardian,
and could only be a guardian even of her own children to

a limited extent. Her will was revoked by marriage, that

of a man only by marriage and the subsequent birth of a

child (see WILL). By 31 Hen. VI. c. 9 the king s writ out

of chancery was granted to a woman alleging that she had
become bound by an obligation through force or fraud.

By 39 Hen. VI. c. 2 a woman might have livery of land as

heiress at fourteen. Benefit of clergy was first allowed to

women partially by 21 Jac. I. c. 6, fully by 3 Will, and
M. c. 9 and 4 and 5 Will, and M. c. 24. Public whipping
was not abolished until 57 Geo. III. c. 75, whipping in

all cases until 1 Geo. IV. c. 57. Burning was the punish
ment specially appropriated to women convicted of treason

or witchcraft. A case of sentence to execution by burning
for petit treason occurred as lately as 1784. In some old

statutes very curious sumptuary regulations as to women s

dress occur. By the sumptuary laws of Edward III. in

13G3 (37 Edw. III. cc. 8-14) women were in general to

be dressed according to the position of their fathers or

husbands. Wives and daughters of servants were not to

wear veils above twelve pence in value. Handicraftsmen s

and yeomen s wives were not to wear silk veils. The use

of fur was confined to the ladies of knights with a rental

above 200 marks a year. Careful observance of difference

of rank in the dress was also inculcated by 3 Edw. IV. c. 5.

The wife or daughter of a knight was not to wear cloth of

gold or sable fur, of a knight-bachelor not velvet, of an

esquire or gentleman not velvet, satin, or ermine, of a

labourer not clothes beyond a certain price or a girdle

garnished with silver. By 22 Edw. IV. c. 1, cloth of gold
and purple silk were confined to women of the royal family.
It is worthy of notice that at the times of passing these

sumptuary laws the trade interests of women were pro
tected by the legislature. By 37 Edw. III. c. 6, handi
craftsmen were to use only one mystery, but women
might work as they had been accustomed. 3 Edw. IV.
c. 3 forbade importation of silk and lace by Lombards
and other alien strangers, imagining to destroy the craft

of the silk spinsters and all such virtuous occupations
for women. In some cases the wives and daughters of

tradesmen were allowed to assist in the trades of their

husbands and fathers
; see, for instance, the Act con

cerning tanners, 1 Jac. I. c. 22. Some trading cor

porations, such as the East India Company, recognized
no distinction of sex in their members. The disabilities

imposed on women by substantive law are sometimes
1

Early Law and Custom, eh. v.
- Rot. Parl., vol. iii. p. 12.

traceable in the early law of procedure. For instance,

by the Statute of Essoins (12 Edw. II. st. 2), essoin

de servitio reyis did not lie where the party Avas a

woman
;
that is, a woman (with a few exceptions) could

not excuse her absence from court by alleging that she

was on public duty. The influence of the church is very
clearly traceable in some of the earlier criminal legislation.
Thus by 13 Edw. I. st. 1, c. 34, it was punishable with
three years imprisonment to carry away a nun, even with

her consent. The Six Articles, 31 Hen. VIII. c. 14, for

bade marriage and concubinage of priests and sanctioned

vows of chastity by women.

The present position of women in English law may be treated, Englisl
for purposes of convenience, under several heads. Sex alone, as law.
will appear, does not determine the law : sex and marriage together
must often be taken into consideration.

Political Rights. This branch of the law is full of singular Politic;

anomalies. A woman may fill some of the highest positions in the
rights,

state. She may be a queen, a regent, or a peeress in her own right.
3

A queen regnant has, by 1 Alary, sess. 3, c. 1, as full rights as a

king. A peeress is entitled, by 20 Hen. VI. c. 9, to be tried like a

peer by the House of Lords or the court of the lord high steward

(see TRIAL), and has a seat in the House of Lords, but.no right of

speaking or voting. Other public offices which a woman can fill

are those of overseer, guardian of the poor, churchwarden, and
sexton. She may also, if married, be one of a jury of matrons

empanelled to determine the question of pregnancy of a widow on
a writ de venire inspicicndo or of a female prisoner, but she cannot
serve on an ordinary jury. If unmarried or a widow she can vote
in municipal, school board, local government, poor law, and other
elections of a local character (such as polls of ratepayers under the
Free Libraries and Borough Funds Acts), and can be a member
(whether married or not) of a school board, but apparently not an
overseer or guardian if married and living with her husband. She
cannot be registered as a voter or vote at a parliamentary election

or be elected a member of parliament. It was decided in 1868
that the words of Lord Brougham s Act (13 and 14 Viet. c. 21,

4), by which in all Acts words importing the masculine gender
are to be taken to include females unless the contrary is expressly
provided, did not bring a woman within the word &quot;man&quot; in the

Representation of the People Act, 1867. 4 The same would no
doubt be held, if the point were raised, under the Representation
of the People Act, 1884. The question of granting the parlia

mentary franchise to women was first brought before the House of

Commons by John Stuart Mill in 1867, as an amendment to the

Representation of the People Bill of that year, and has uniformly
been rejected on that and several subsequent occasions. At present
the Isle of Man is the only part of the United Kingdom where
such a right exists. It was there conceded in 1882 to unmarried
women with sufficient property qualification. For the precedence
of women, see PRECEDENCE. The national status of married women
and widows is provided for by the Naturalization Act, 1870.

Professions and Trades. The only one of the learned professions Profes-

open to women is the medical. Such rights as may be possessed by sions
the Society of Apothecaries and the College of Surgeons to admit and
women to their respective qualifications are specially saved by 37 trades,
and 38 Viet. c. 34 and 38 and 39 Viet. c. 43. By an Act of 1870

(39 and 40 Viet. c. 41) medical qualifications may be granted,
irrespective of sex, by any body empowered to grant such qualifica
tions. As a matter of fact the College of Surgeons does not at

present allow women to qualify, but the Society of Apothecaries
and the College of Surgeons of Ireland and the King s and Queen s

College of Physicians in Ireland follow the more liberal course.

Admission to degrees, medical and others, in the universities is only
allowed to a limited extent. Oxford and Cambridge admit women
to examinations, but not to degrees. London, under its supple
mental charter of 1878, admits to all degrees. The University
Education (Ireland) Act, 1879, contains a section empowering the

Royal University of Ireland to examine women for degrees and
certificates of proficiency. The Endowed Schools Act, 1869, pro
vides for extending to girls the benefits of educational endowments.
A similar provision is included in the City of London Parochial
Charities Act, 1883. Under the powers of these Acts, as well as by
private munificence, a considerable sum of money has been during
the last few years provided for the purposes of female education.

Special regulations are made by the Factories and Mines Acts as to
the employment of women and girls in factories and mines. Under
no circumstances is a woman allowed to work underground. The
Shop Hours Regulation Act, 1886 (a temporary provision), forbids
the employment in shops of girls under eighteen for more than

3 Most peeresses are those who have succeeded to ancient peerages
by writ. Modern peerages are almost always limited to heirs-male.

4 Chorlton v. Lings, Law Rep., 4 Common Pleas, 374.
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seventy-four hours in a week. Women have recently been em

ployed to a greater extent than formerly in Government depart

ments, especially in the post-office. A married woman may, since

the Married Women s Property Act, 1882, carry on a trade separ

ately from her husband, and in such a case is liable to be made a

bankrupt. She may apparently be a partner of her husband, and

may lend him money, but in this case her claim to a dividend on

his bankruptcy is postponed to that of other creditors.

Family Rights. The age at which a girl can contract a valid

marriage is, following Roman law, twelve ;
she is thus two years

in advance of a boy, who must be fourteen. Under the Infants

Settlement Act (see SETTLEMENT) a valid settlement can be made

by a woman at seventeen with the approval of the court, the age
for a man being twenty. An unmarried woman is liable for the

support of illegitimate children till they attain the age of sixteen.

She is generally assisted, in the absence of agreement, by an aflilia-

tion order granted by magistrates. A married woman having

separate property is, under the Married Women s Property Act,
liable for the support of her husband, children, and grandchildren

becoming chargeable to any union or parish. At common law the

father was entitled as against the mother to the custody of a

legitimate child up to the age of sixteen, and could only forfeit

such right by misconduct. But the Court of Chancery, wherever
there was trust property and the infant could be made a ward of

court, took a less rigid view of the paternal rights and looked more
to the interest of the child, and consequently in some cases to the

extension of the mother s rights at common law. Legislation has

tended in the same direction. By 36 Viet. c. 12 the Court of

Chancery was empowered to enforce a provision in a separation deed,

giving up the custody or control of a child to the mother. The
Judicature Act, 1873, 25 (10), enacted that in questions relating
to the custody and education of infants the rules of equity should

prevail. The Guardianship of Infants Act, 1886, largely extended
the mother s powers of appointing and acting as a guardian, and

gave the court a discretion to regard the mother s wishes as to

the custody of the children. The children of women convicted of

crime or frequenting the company of prostitutes may be sent to an

industrial school. The principal disabilities under which women
are now placed may perhaps be classed under the head of family

rights, viz., exclusion offemale heirs from intestate succession to real

estate, unless in absence of a male heir (see INHERITANCE, PRIMO
GENITURE), and the obtaining of DIVORCE (q.v.) by a husband for

the adultery of his wife, while the wife can only obtain it for adul

tery coupled with some further cause, such as cruelty or desertion.

Rights of Property. Unmarried women and widows have practi

cally equal rights with men. Since the date of the article HUSBAND
AND WIFE the Married Women s Property Act, 1882, has extended
the change in the law attempted to a limited degree by the previous
Acts of 1870 and 1874. The most important provisions of the Act

(45 and 46 Viet. c. 75) falling under this head are the following.
A married woman is capable of acquiring, holding, and disposing

by will or otherwise of any real and personal property as her

separate property, in the same manner as if she were a feme sole,

without the intervention of any trustee. Every contract entered

into by a married woman is to be deemed to bind her separate

property, unless the contrary be shown. Property of a woman
married after the commencement of the Act, whether belonging to

her at the time of marriage or acquired after marriage, is to be held

by her as a,feme sole. The same is the case with property acquired
after the commencement of the Act by a woman married before the

Act. After marriage a woman remains liable for antenuptial debts

and liabilities, and as between her and her husband, in the absence

of contract to the contrary, her separate property is to be deemed

primarily liable. The husband is only liable to the extent of

property acquired from or through his wife. The Act also contains

provisions as to stock, investment, insurance, evidence (see WIT
NESS), and other matters. The effect of the Act is to render
obsolete the old law as to what creates a separate use or a reduction

into possession of choses in action (see PERSONAL ESTATE), as to

equity to a settlement, as to fraud on the husband s marital rights,-
1

and as to the inability of one of two married persons to give a gift
to the other. Also, in the case of a gift to a husband and wife in

terms which would make them joint-tenants if unmarried, they no

longer take as one person but as two. The construction of the Act

by the courts has been in one or two cases perhaps somewhat
narrow

;
still there is no doubt that it has aifected the proprietary

rights of married women to an immense extent. Its effect has been

principally to improve the position of wives of the humbler class

unprotected by marriage settlement. There is a special saving in

1 This was a rule of law, confirmed, though not for the first time established,
by the well-known decision of Lord Thurlow in Countess of Stratlnnore v. Bowes,
in 1789, to the effect that a secret conveyance by a woman during her engage
ment to her future hu.sband might be set aside by him after marriage A legal
relation wits in this case created by engagement or betrothal. The only other
instance in English law in which betrothal gives any rights appears to be the
action for breach of promise of marriage. In the Mosaic law betrothal was, for
the purposes of punishment of adultery, equivalent to marriage (see Dent, xxii

23). In some modern systems betrothal is a matter of more importance than it

is in England. In Germany, for instance, it is publicly advertised.

the Act of existing and future settlement. A settlement is still

necessary where it is desired to secure only the enjoyment of the

income to the wife and to provide for children. The Act by itself

would enable the wife, without regard to family claims, instantly to

part with the whole of any property which might come to her.

Restraint on anticipation, a means of protecting a married woman s

property from her husband s influence, is also preserved by the

Act, subject to the liability of such property for antenuptial debts,
and to the power given to the court by the Conveyancing Act, 1881,
to bind a married woman s interest notwithstanding a clause of

restraint. This possibility of being restrained from anticipation is

now one of the principal points of difference between the proprietary
rights of men and women. Formerly remaining unmarried could be
attached as a condition of the enjoyment of property by a widow
only, but it has been recently decided that such a condition may be

imposed upon a widower as well. In one case, however, the widow has
still an advantage over the widower. Limitations contained in her

marriage settlement in favour of her children by a former marriage
are not treated as voluntary, while similar limitations in the settle

ment of a widower are regarded as voluntary, and therefore void as

against a subsequent mortgagee of the settled property.
2

By
Magna Charta, c. 7, a widow is to have her QUARANTINE (q.v. ),

and is not to be forced to re-marry.
Procedure. An action for breach of promise of marriage

3 and an Proce-

affiliation summons under the Bastardy Acts are, the former prac- dare.

tically, the latter entirely, confined to women. An action of

SEDUCTION (q.v.), though not brought in England by the woman
herself, is for injury suffered by her. The Rules of the Supremo
Court and the Married Women s Property Act contain various pro
visions for the bringing and defending of actions by married
women. The main provision is 1 (2) of the Act, enabling a

married woman to sue and be sued, either in contract or in tort or

otherwise, in all respects as if she were a,feme sole. Her position,

however, is not, owing to the judicial interpretation of the Act, as

completely independent as the words of the Act would at first sight

appear to imply. It has been held, for instance, that she cannot
since the Act, any more than before it, be next friend or guardian
ad litein of an infant. The husband and wife too may still be sued

jointly for a tort committed by the wife after marriage. Apart
from proceedings for divorce or judicial separation, a husband
cannot sue his wife for a tort committed during the coverture, nor
a wife her husband, unless for the protection and security of her

separate property. She can, however, cause him to be bound over

in recognizances to keep the peace towards her in case of violence

on his part. The Married Women s Property Act contains a useful

section enabling questions between husband and wife as to property
to be decided in a summary way. A judgment against a married
woman under the Act is limited to execution against her separate

property ;
she cannot like an ordinary debtor be committed to prison

under the Debtors Act for default in payment.
Criminal Law. There are some offences which can be committed Criminal

only by women, others which can be committed only against them. law.

Among the former are concealment of birth (in ninety-nine cases

out of a hundred), the now obsolete offence of being a common
scold, and prostitution and kindred offences. Many offences of

the latter kind were up to a recent date dealt with under the

Contagious Diseases Acts, which were repealed in 1886. Where a
married woman commits a crime in company with her husband,
she is generally presumed to have acted by his coercion, and so

to be entitled to acquittal. This presumption, however, was never
made in witchcraft cases, and is not now made in cases of treason,

murder, and other grave crimes, or in crimes in which the principal

part must necessarily be taken by the wife, such as keeping a

brothel. In fact, the exceptions to the old presumption are now
perhaps more numerous than those falling within it. The doctrine

of coercion and the practice of separate acknowledgment of deeds

by married women (necessary before the Married Women s Property
Act) seem to be vestiges of the period when women, besides being
chattels, were treated as chattels. 4

Formerly a wife could not steal

her husband s property, but since the Married Women s Property
Act this has become possible. The evidence of a wife is not usually
receivable for or against her husband (see WITNESS). She does not

become an accessory after the fact by receiving and harbouring her

husband after he has committed a felony; the husband, however, is

not equally privileged if the offence be committed by the wife.

Adultery is now no crime, England being almost the only country
where such is the case. It was punished by fine in the ecclesiastical

courts up to the 17th century, and was made criminal for a short

2 See Re Cameron and Wells, Law Rep., 37 Chancery Div., 32.
3 A brief sketch of the law relating to this branch of the subject has been

added by way (if appendix to this article.
4 It was certainly laid down by the Court of Chancery, in more than one case,

that the reason for enforcing acknowledgment of deeds by a manied womati
apart from her husband was the presumption that in matters of property she was
sure to be coerced by him. If such were the truth, the separate acknowledgment

a matter of a few minutes conversation was but a poor safeguard. The
doctrine of coercion in felonies is attributed by Mr Justice Stephen to the wish
to give women, while they had not benefit of clergy, the same chance of escape
as men tsee his Diijat of the Criminal laic, App., note 1).

XXIV. Si
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time by .an ordinance of the Long Parliament. The offences which

can be committed only against women are chiefly those against

decency, such as rape, prociirement, and similar crimes, in which

a considerable change in the law in the direction of increased pro
tection to women was made by the Criminal Law Amendment Act,

1885. Another offence is abduction, which needs to be separately

mentioned, as it appears in law to be an offence partly against the

person, partly against property, for a difference is made between

the abduction of a woman with property and of one without pro

perty. As to offences committed against a wife, recent legislation

has made some considerable changes. By the Matrimonial Causes

Act, 1878, if a husband be convicted of an aggravated assault upon
his wife, the court before which he is tried may order (subject to

an appeal to the Probate, Divorce, and Admiralty Division of the

High Court) that the wife be no longer bound to cohabit with him,
such order to have the effect of a judicial separation on the ground
of cruelty. The order may also provide for payment of a weekly
allowance by the husband to the wife and for the custody of the

children of the marriage. That of the children under ten may be

given to the wife. The Married Women s Property Act gives a

married woman criminal remedies against all persons (including her

husband) for the protection of her separate property, with a proviso
that no such criminal proceeding shall be taken against a husband
while they are living together, nor while they are living apart, con

cerning any act done while they were living together, unless the

wife s property have been wrongfully taken by the husband on deser

tion of his wife. The section just cited extends the common law,
under which the wife s redress for injuries committed by her husband
was confined to injuries to the person. But it extends it only to

injuries to the separate property, and it has recently been held that a

wife cannot, under the terms of the section, proceed against her hus
band criminally for a libel. 1 The Married Women (Maintenance in

Case of Desertion) Act, 1886, enables a wife to summon her husband
before a court of summary jurisdiction for desertion, and the court

may make an order for her support. Before the Act the wife s only
course was to become chargeable to the parish, allowing the guardians
to seek to recover from the husband the cost of her maintenance.
The punishment of a woman may still be different from that of a
man in TREASON ((/.v.). Where whipping is allowed after convic
tion for robbery, or of juvenile offenders for larceny, it cannot be
inflicted on females. Chastisement of a wife by a husband, pos
sibly at one time lawful to a reasonable extent, would now certainly
constitute an assault. The husband s rights are limited to restrain

ing the wife s liberty in case of her misconduct.

Scottish Scotland. As early as Regiam Majcstatcm (12th century) women
law. were the object of special legal regulation. In that work the

mcrchcta mulieris (probably a tax paid to the lord on the marriage
of his tenaiit s daughter) was fixed at a sum differing according to

the rank of the woman. Numerous ancient laws dealt with trade
and sumptuary matters. By the Leges Qnatuor Burgorum female
brewsters making bad ale were to forfeit eightpence and be put on
the cucking-stool, and were to set an ale-wand outside their houses
under a penalty of fourpence. The same laws also provided that a

married woman committing a trespass without her husband s

knowledge might be chastised like a child under age. The Statuta
Gilde of the 13th century enacted that a married woman might not

buy wool in the streets or buy more than a limited amount of oats.

The same code also ensured a provision for the daughter of one of
the guild-brethren unable to provide for herself through poverty,
either by marrying her or putting her in a convent. By the Act
1429, c. 9, wives were to be arrayed after the estate of their
husbands. By 1457, c. 13, no woman was to go to church with her
face covered so that she could not be known. 1581, c. 18, was con
ceived in a more liberal spirit, and allowed women to wear any
head-dress to which they had been accustomed. 1621, c. 25,
permitted servants to wear their mistress s cast-off clothes. 1681,
c. 80, contained the remarkable provision that not more than
two changes of raiment were to be made by a bride at her

wedding. In its more modern aspect the law is in most respects
similar to that of England. A woman may be queen or a peeress
of Scotland. 2 In the old law she could not do homage, but only
fealty, and she could not be arbiter, cautioner, or witness. A
married woman could be warrantor of heritables only where her
husband was under age and she was of full age. All disabilities of
women as witnesses were removed by 31 and 32 Viet. c. 101, 139.
A woman is still not receivable as cautioner for an executor-dative.
Nor can she be tutor-at-law, but she may be appointed tutor
by testament or by the court. While tests existed women were
exempt from the test oath (see TEST ACTS). The Court of Session
decided in 186S that the parliamentary suffrage was confined to

1 Re?, r. Lord Mayor of London, law Rep., 1C Queen s Bench Div
,
772

2 The rule of succession to Scottish peerages is different from that regulating
the succession to English peerages by writ. In case of the death of a peer leav
ing several daughters and no son, the English peerage would fall into abeyance
among the daughters, hut the eldest daughter would succeed to the Scottish
peerage. In the peerage law of Scotland there was no presumption that a
peerage was limited to males, and the more ancient peerages were often held by
females or their husbands in their right.

males. 3
But, as in England, women possess votes in elections to

school boards and to municipal and local bodies, the latter specially
conferred by the Municipal Elections Amendment Act, 1881, and the
General Police and Improvement Act, 1882. The right of married
women to vote at school-board elections under the Education Act,
1872, appears to have caused some difficulty, and to have been

differently decided in different counties. Women are not admitted
to degrees by the Scottish universities, though several attempts have
been made to confer upon them this privilege. At one time, in

deed, they seem to have practised medicine without qualification,
for in 1641, in a ratification of the privileges of the Edinburgh
chirurgeons, a complaint was recited that women practised chirurgy
without having learned the art. In 1873 the Court of Session de
cided that female students could not graduate in medicine at Edin

burgh.
4 A bill to enable the universities to grant degrees to women

was rejected in 1875. St Andrews grants them not the ordinary
degree but a special title of L. L.A. 5 The powers given by the Act
of 1876 (39 and 40 Viet. c. 41) have recently been exercised in
favour of women by the Colleges of Physicians and of Surgeons of

Edinburgh and the Faculty of Physicians and Surgeons of Glasgow.
By the Educational Endowments Act, 1882, the benefits of endow
ments are to be extended as far as possible to both sexes. In 1881
the Married Women s Property Act (44 and 45 Viet. c. 21) made
important extensions of the rights given to married women by the
Act of 1877, for which see HUSBAND AND WIFE. A wife married
after the date of the Act has a separate estate in movable and
heritable property. A husband has the same rights in the movable
estate of his deceased wife as a widow had before the Act in the
estate of her deceased husband. Children have a right of legitim
in their mother s movable estate. The criminal law differs slightly
from that of England. At one time drowning was a punishment
specially reserved for women. Incest or an attempt to commit
incest is still punishable as a crime, and has been so punished within
the last few years. Adultery and fornication are still nominally
crimes under old Acts, but criminal proceedings in these cases have
fallen into desuetude. The

age
of testamentary capacity is still

twelve, not twenty-one, as in England.
United States. The Acts of Congress contain little affecting the Law in

subject. Any woman married to a citizen of the United States United
who might herself be lawfully naturalized is to be deemed a citizen. States.

Women are allowed as clerks in Government departments, and may
be employed as nurses and hospital matrons in the army. The
right of voting for Congress or for the State legislatures is still

denied in the country as a whole, in spite of the strong attempts
which have been made by the advocates of female suffrage. The
right, however, exists to a limited extent. In the Territories of

Washington, Wyoming, and Utah women vote, and in the consti

tutions of some States, such as Colorado and Wisconsin, it is pro
vided that the right of suffrage may be extended to women by a

majority of electors at a general election. The constitutions of

most States confine the parliamentary franchise to male electors.

The admission of women to the school franchise is, however, largely

increasing, and had in 1887 been adopted by fourteen States. In a

limited number of States the professions (except the military) are

open to women. Where the legal profession is not so open, a

refusal by a State court to grant a licence to practise law is no
breach of the Federal constitution (see PRIVILEGE). In most States

the policy adopted in England by the Married Women s Property
Act is the rule, and there is in general no distinction of sex in

succession to real estate. For the testamentary rights of married
women see WILL. In some of the State universities women are

admitted to full privileges of instruction and graduation. In

others, such as the university of Pennsylvania, they are admitted
to instruction and examination, but not to graduation. The law
in some cases gives women remedies for tort which are unknown in

England. For instance, by the law of some States a woman may
bring an action of SEDUCTION (q.v.) in her own name, and may re

cover damages for slander imputing unchastity, without proof of

special damage, which cannot be done in England. The criminal

law is also more extensive. In the New England and some of the

other States mere fornication is punishable as a crime. Adultery
is criminal by the law of most States.

Literature. Besides those already cited, the following authorities may be
consulted. For the general law Montcsquk u, Esprit des Lois, bk. vii.

; Laboulayc,
Recherches sur la Condition Civile et PolUique des Femmes, 1843; Thos. Wright,
Womankind in Western Europe, ISGfl; Sheldon Amos, Difference ofSex as a Topic cf
Juritprudence and Legislation, 1870; Paul Gide, Eludesur la Condition Privee de
7a Femme, 1885; Ernest Naville,

&quot; La Condition Sociale des Fenimes,&quot; in the Iliblio-

theque Universelle et Renie Suisse, for Oct., Nov., and Dec., 1887. For old

English law, The. Law s Resolutions of Women s Rights, 1632 ; The Lady s Lair,

1737; The Laws Respecting Women, 1777 (these three works are anonymous);
C. S. Kenny, Hist, of the Laic of England as to the Effects of Marriage, on Property
and on the. Wife s Legal Capacity, 1879. For modern English law, T. Barrett-

Lennard, The Position in Law of Women, 1883
; R. Thickncsse, Digest of the Law

of Husband and Wife, 1884; Wolstenholme and Turner, Conveyancing Acts (4th

ed.), 1885; W. P. Evcrsley, Law of the Domestic Relations, 1885; Felix Kemo,
L igalitt des Sexes en Ang/eterre, 1886.

3 Brown v. Ingram, 7 Court of Sess. Cases, 3d scr., 281.
4 Jex-Blnkc r. Edinburgh Univ., 11 Court of Sess. Cases, 3d sen, 781.
5 Lady Literate in Arts.
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Breach of Promise of Marriage. The action for breach of promise
of marriage is in some of its incidents peculiar to English law.

In Roman law, betrothal (sponsalid) imposed a duty on the be

trothed to become husband and wife within a reasonable time,

subject to the termination of the obligation by death, repudiation

by the words conditione tua non utor, or lapse of time, the time
fixed being two years. No action lay for breach of promise to marry
unless arrhx spoiisaliti8B\i&&. been given, i.e., earnest of the bargain,
to be forfeited by the party refusing to carry it out. The arrha

might also be given by a parent, and was equally liable to forfeiture.

A provincial governor, or one of his relations or household, could
not recover any arrha that might have been given, it being sup
posed that he was in a position of authority and able to exercise

influence in forcing consent to a betrothal.

In the canon law breach of the promise made by the sponsalia,
whether dc prs&scnti or de futuro, a division unknown to Roman
law, does not without more appear to have sufficed to found an
action for its breach, except so far as it fell under ecclesiastical

cognizance as Izesio fidci, but it had the more serious legal effect of

avoiding as a canonical disability the subsequent marriage, while

the original sponsalia continued, of a betrothed person to any other

than the one to whom he or she was originally betrothed. The
sponsalia became inoperative, either by mutual consent or by cer

tain supervening impediments, such as ordination or a vow of

chastity. The canonical disability of pre-contract was removed in

England by 32 Hen. VIII. c. 38, re-established in the reign of

Edward VI., and finally abolished in 1753.
In England the duty of the parties is the same as in Roman

law, viz., to carry out the contract within a reasonable time, if no
time be specially fixed. Formerly a contract to marry could be

specifically enforced by the ecclesiastical court compelling a cele

bration of the marriage in facie ccclesiae. The last instance of a

suit for this purpose was in 1752, and the right to bring it was
abolished in 1753 by Lord Hardwicke s Act (2(5 Geo. II. c. 33).
The action for breach of promise may be brought by a man or

a woman, though the former case has been of rare occurrence, and
a male plaintiff has still more rarely been rewarded with anything
more than nominal damages. It may be brought by but not

against an infant, and not against an adult if he or she has merely
ratified a promise made during infancy ;

it may be brought
against but not by a married man or woman (in spite of the
inherent incapacity of such a person to have married the plaintiff),
and neither by nor against the personal representatives of a

deceased party to the promise (unless where special damage has
accrued to the personal estate of the deceased). The promise
need not be in writing. The parties to an action are by 32 and
33 Viet. c. 68 competent witnesses

;
the plaintiff cannot, how

ever, recover a verdict without his or her testimony being cor
roborated by other material evidence. The measure of damages
is to a greater extent than in most actions at the discretion of the

jury ; they may take into consideration the injury to the plaintiff s

feelings, especially if the breach of promise be aggravated by
seduction. Either party has a right to trial by jury under the
rules of the Supreme Court, 1883. The action cannot be tried

in a county court, unless by consent, or unless remitted for trial

there by the High Court. Unchastity of the plaintiff unknown to

the defendant when the promise was made and dissolution of the
contract by mutual consent are the principal defences which are

usually raised to the action. Bodily infirmity of the defendant
is no defence to the action, though it may justify the other party
in refusing to marry the person thus affected. Where the betrothed
are within prohibited degrees of consanguinity or affinity, there can
be no valid promise at all, and so no action for its breach.

In Scotland a promise in the nature of sponsalia de futuro not
followed by consummation may be resiled from, subject to the

liability of the party in fault to an action for the breach, which

by 6 Geo. IV. c. 120, s. 28, is a proper cause for trial by jury.
If, however, the sponsalia be dc prsesmti, and, according to the
more probable opinion, if they be de futuro followed by consum-
mation, a pre-contract is constituted, giving a right to a decree of
declarator of marriage and equivalent to marriage, unless declared
void during the lifetime of the parties.

In the United States the law is in general accordance with
that of England. The statute law of California and Dakota pro
vides that the unchastity of one party of which the other is igno
rant is a good defence, but it is no defence if both participate
therein. (J. \vf.)

WOOD. See BOTANY, vol. iv. p. 100
; BUILDING,

FORESTS, STRENGTH OF MATERIALS
;
also FIR, OAK, PINE,

TEAK, &c.

WOOD, ANTHONY X 1
(1632-1695), antiquary, was the

fourth son of Thomas Wood (1580-1643), B.C.L. of Oxford,
1 In the Life he speaks of himself and his family as Wood and not

a Wood, a pedantic return to old usage adopted by himself. A
pedigree is given in Bliss s edition, 1848, p. 357.

where Anthony was born 17th December 1632. He was
sent to ]STew College school in that city in 1641, and at

the age of twelve was removed to the free grammar
school at Thame, where his studies were interrupted by
civil war skirmishes. He was then placed under the

tuition of his brother Edward (1627-55), of Trinity College;
&quot; while he continued in this condition his mother would
alwaies be soliciting him to be an apprentice which he
could never endure to heare of

&quot;

(Life, 1848, p. 33). He
was entered at Merton College in 1647, and made post
master. In 1652 &quot;he began to exercise his natural and
insatiable genie he had to musick &quot;

(ibid., 53), and was
examined for the degree of B.A. He engaged a music-

master, and obtained permission to use the Bodleian,
&quot;which he took to be the happiness of his life.&quot; He
was admitted M.A. in 1655, and in the following year
published a volume of sermons of his late brother Edward.

Dugdale s Warwickshire came into his hands, and he
describes how &quot;

his tender affections and insatiable desire

of knowledge were ravished and melted downe by the

reading of that book. What by musick and rare books
that he found in the public library, his life, at this time
and after, was a perfect Elysium

&quot;

(ibid., p. 68). He
now began systematically to copy monumental inscriptions
and to search for antiquities in the city and neighbour
hood. He went through the Christ Church registers,
&quot;

at this time being resolved to set himself to the study
of antiquities.&quot; Dr John Wallis, the keeper, allowed him
free access to the university registers in 1660

;

&quot; here he

layd the foundation of that book which fourteen years
afterwards he published, viz., Hist, et Antiq. Univ. Oxon.&quot;

He steadily investigated the muniments of all the colleges,
and in 1667 made his first journey to London, where he
visited Dugdale, who introduced him into the Cottonian

library, and Prynne showed him the same civility for the

Tower records. On October 22, 1669, he was sent for by
the delegates of the press,

&quot; that whereas he had taken a

great deal of paines in writing the Hist, and Antiq. of the

Universitie of Oxon, they would for his paines give him an
100 li. for his copie, conditionally, that he would suffer

the book to be translated into Latine &quot;

(ibid., 167). He
accepted the offer and set to work to prepare his English
MS. for the translators, Richard Peers and Richard

Reeve, both appointed by Dr Fell, dean of Christ Church,
who undertook the expense of printing. The translation

was supervised by Fell, with whom and the translators

Wood has endless quarrels about alterations of his text.

In 1674 appeared Hisioria et Antiquitates Universitatis

Oxoniensis, handsomely printed
&quot;

e Theatro Sheldoniano,&quot;

in two folio volumes, the first devoted to the university in

general and the second to the colleges. Copies were

widely distributed, and university and author received

much praise. On the other hand, Bishop Barlow told a

correspondent that &quot; not only the Latine but the history
itself is in many things ridiculously false&quot; (Genuine
Remains, 1693, p. 183). In 1678 the university registers
which had been in his custody for eighteen years were

removed, as it was feared that he would be implicated in

the Popish Plot. To relieve himself from suspicion he

took the oaths of supremacy and allegiance. During this

time he had been gradually completing his great work,
which was produced by a London publisher in 1691-92, 2

vols. folio, Athenx Oxonienses : an Exact History of all ilie

Writers and Bishops who have had their Education in the

University of Oxfordfrom 1500 to 1690, to which are added
tJie Fasti, or Annals for the said time. On 29th July 1693
he was condemned in the vice-chancellor s court for certain

libels against the late earl of Clarendon, fined, banished

from the university until he recanted, and the book burnt.

The proceedings were printed in a volume of Miscellanies
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published by Curll in 1714. Wood was attacked by

Bishop Burnet in a Letter to the Bishop of Lichjield and

Coventry, 1693, 4to, and defended by his nephew Dr
Thomas Wood, in a Vindication of the Historiographer, to

which is added the Historiographer s Ansiver, 1693, 4to,

reproduced in the subsequent editions of the Athense. The

nephew also defended his uncle in An Appendix to the

Life of Bishop Seth Ward, 1697, 8vo. On 9th October

1695 Wood had an interview with the earl of Clarendon,
but was not able to get his fine remitted. After a short

illness he died 28th November 1695, in his sixty- third year,

and was buried in the ante-chapel of St John Baptist

(Merton College), in Oxford, where he superintended the

digging of his own grave but a few days before.

He is described as &quot;a very strong lusty man,&quot; of uncouth
manners and appearance, not so deaf as he pretended, of reserved

and temperate habits, not avaricious, and a despiser of honours.
He received neither office nor reward from the university which
owed so much to his labours. He never married, and led a life of

self-denial, entirely devoted to antiquarian research. Bell-ringing
and music were his chief relaxations. His literary style is poor,
and his taste and judgment are frequently warped by prejudice,
but his two great works and unpublished collections form a price
less source of information on Oxford and her worthies. He was

always suspected of being a lioman Catholic, and invariably treated
Jacobites and Papists better than Dissenters in the Athenae, but he
died in communion with the Church of England.
Wood s original manuscript.(purchased by the Bodleian in 1846),

was first published by John Gutch, as The History and Antiquities
of the Colleges and Halls in the University of Oxford, luith a con

tinuation, 1786-90, 2 vols. 4to, and The History and Antiquities
of the University of Oxford, 1792-96, 3 vols. 4to, with portrait of
Wood. To these should be added The Antient and Present State

of the City of Oxford, cltiefly collected by A. a Wood, with additions

by Sir J. Peshall, 1773, 4to. A new edition is in preparation by
the Oxford Historical Society. Modius Salium, a Collection of Pieces

of Humour, chiefly ill-natured personal stories, was published at
Oxford in 1751, 12mo. Some letters between Aubrey and Wood were

given in the Gentleman s Magazine (3d ser. , ix., x., xi. ). Wood
consulted Dr Hudson about getting a third volume of the Athense

printed in Holland, saying, &quot;When this volume comes out I ll make
you laugh

&quot;

(Reliq. Hcarnianae, i, 59). This was included in a second
edition of the Alhense published by Tonson in 1721, 2 vols. folio,
&quot;

very much corrected and enlarged, with the addition of above 500
new lives.

&quot;

The third appeared as
&quot; a new edition, with additions,

and a continuation by Philip Bliss,&quot; 1813-20, 4 vols. 4to. The
Ecclesiastical History Society proposed to bring out a fourth
edition, which stopped at the Life, ed. by Bliss, 1848, 8vo (see
Gent. Mag., N.S., xxix. 135, 268). Dr Bliss s interleaved copy is

in the Bodleian, and Dr Griffiths announced in 1859 that a new
edition was contemplated by the Press, and asked for additional
matter (see Notes and Queries, 2d ser., vii. 514, and 6th ser., vi.

5, 51). Wood bequeathed his library (127 MSS. and 970 printed
books) to the Ashmolean Museum, and the keeper, William
Huddesford, printed a catalogue of the MSS. in 1761. In 1860
the whole collection was transferred to the Bodleian, where 25
volumes of Wood s MSS. had been since 1690. Many of the
original papers from which the Athene was written, as well as
several large volumes of Wood s correspondence and all his diaries
are in the Bodleian.

with the Lives of Leland and Hearne, 1772, 2 vols. 8vo. A new edition was issued
by Bliss, 1848. See also ReHquix ffearnianas, ed. Bliss, 2d ed., 186!) 3 vols Vino
llearne s Remarks anil Collections (Oxford Hist. Soc., 1885, Ac.) Muci-ay sAiinfih
of the Bodleian Library, 18C8; Nichols s Literary Anecdotes, i. iv v viii
Nobles Biogr. History of England, i.

(II. IJ T)

WOOD, MRS HENRY (1814-1887), novelist, was born
on the 17th January 1814. Her maiden name was Ellen
Price

;
her father was a glove manufacturer in Worcester

the original of the cathedral city which, with its church
dignitaries and schools, is the scene of so many of her
tales. From certain vague memoirs published by her son
in the Arcjosy

1
(of which her novels were the mainstay

for the
_

last twenty years of her
life) it appears that the

industrial distress described in Mildred Arlcell is a
reminiscence of the collapse of the glove trade in Wor
cester, consequent on Huskisson s tariff reforms in 1823,
from which her father suffered along with other English

1 See &quot;Mrs Henry Wood, In
Memoriam,&quot; Argosy, vol. xliii., 1887.

glove manufacturers. She married young, it is said, and
after her marriage lived for the most part in France, her

husband being
&quot;

at the head of a large shipping and

banking firm abroad.&quot; She first came before the public
in her own name as the author of a temperance tale

(Danesbury House), which had gained the prize of 100
offered by the Scottish Temperance League. This was in

1860; but it appears from the memoirs already referred

to that
&quot;

for many years
&quot;

before this she had been a

regular contributor of stories anonymously, month after

month, to Mr Harrison Ainsworfch s magazines, Bentley s

Miscellany, and Colburn s New Monthly. Danesbury House
was very favourably reviewed, her genuine gifts as a

story-teller making themselves apparent in spite of the

didactic purpose of the tale
;
but Mrs Wood s first great

success was made in the following year with East Lynney

one of the most popular novels of the century. A long
review in the Times, in which a place was claimed for her
in the foremost rank of novelists, was the loudest note in

a general chorus of praise, and fairly established her

position. The praise of the critics continued throughout
the next half-dozen of her novels, which followed one
another with great rapidity: The Channings and Mrs
Halliburton s Troubles, in 1862

;
Verner s Pride and The

SJiadoiv of Ashlydyat, in 1863
;
Lord Oakbuni s Daiighters,

Osivald Cray, and Trevlyn Hold, in 1864. These works
were held to confirm the promise of East Lynne, and The
Shadoiv of Ashlydyat was pronounced to be (as it is still

generally considered) the best of them all. Complaints
of sameness, almost inevitable, considering the rate of

production, of commonplaceness of sentiment and

material, and of a certain narrowness and insufficiency
in her conceptions of poetical justice first began to be
heard in connexion with Mildred Arkell (1865), and
became louder as the fertile novelist continued to pour
forth her stories with inexhaustible fluency. She became
owner of the Argosy in 1867, and her stories quickly
raised it to an enormous circulation. She had a certain

triumph over her critics with the Johnny Liidlow tales,

an imitation of Miss Mitford s Tales of Our Village. Mrs
Wood s name was not put to them as they appeared in

the Argosy, and when the first series was collected and

published separately in 1874 they excited among reviewers

an approach to the enthusiasm with which her first efforts

had been welcomed. Undoubtedly Mrs Wood possessed

many of the qualities of a first-rate story-teller, great

simplicity of style, unfailing fluency, a lively interest in

prominent traits of character, abundant circumstantiality,
skill in exciting curiosity and keeping up suspense, and
withal a wonderful clearness of method. Amidst her
crowd of characters and incidents you are never puzzled
or perplexed, and she very rarely lapses into tediousness.

If ever she is tedious, it is from repeating herself. Her
&quot;

criticism of life
&quot;

is not very broad or very profound,

though it is generally for moral edification
;
she is simply

an excellent story-teller out of the ordinary materials of

the craft. In private life Mrs Wood seems to have been
a most amiable person : her son gives a very lovable

picture of her. Her death took place on 10th February
1887, at the age of seventy-three. She was active in her
work till the very last, and left several completed stories,
short and long, ready for publication.
WOOD-CARVING. In most countries, during the

early development of the plastic art, sculpture in wood
took a very important position, and was much used for

statues on a large scale, as well as for small works
decorated with surface carving. On the whole, wood is

much more suitable for carving in slight relief than for

sculpture in the round, and its special structure, with
bundles of long fibres, strong in one direticon and weak in
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another, make it very necessary for the carver to suit his

design to the exigencies of the material. Large curves

should be avoided, on account of their tendency to split

across with the grain, and deep under-cutting is objection
able for the same reason. A tough fibrous substance like

wood obviously calls for a very different treatment from

that which is suitable to a homogeneous substance like

stone or marble. This adaptation of the design to the

material is very conspicuous in the wood-carving of the

finest kinds, such as the Scandinavian doorways of the

9th to the 12th centuries, the Perpendicular roofs and

screens of England in the 15th century, and the richly

carved panelling of Moslem countries throughout the

Middle Ages.
Some woods, such as pear, lime, and more especially

box, are comparatively free from any distinct grain, and

may be carved almost like marble, but these woods are

only to be had in small pieces, and from their want of

fibre are structurally weak, and are therefore only avail

able for decorative purposes on a small scale. It is this

absence of grain which makes boxwood the material

selected for engraving on wood, a form of wood-carving in

which the artist needs to be as little as possible hampered
by the structure of his material. In ancient times cedar

wood was specially used for decorative carving, and in the

East various perfumed woods, such as that of the sandal-

tree, have always been favourites with the carver. In

Europe the oak, the chestnut,
1 the fir, and the walnut

have been chiefly used, and for sculpture in the round
or high relief the sycamore and the plane-tree, as well as

the oak.

One objection to using wood for life-sized or colossal

sculpture is that large blocks are very liable to crack and

split from end to end, owing to the fact that the parts
near the surface dry and shrink more rapidly than the

core. For this reason the mediaeval carvers usuallyhollowed

out their wooden statues from the back, so as to equalize
the shrinkage and prevent splitting. In all cases wood
for carving should be very well seasoned, and it is especially

necessary to get rid of the natural sap, which causes rot if

it is not dried out. It is useful to soak newly cut timber

in running water, so that the sap may be washed away;
it is then comparatively easy to dry out the water which
has soaked into the pores of the wood and taken the place
of the sap.

Egyptian. One of the most remarkable examples of

ancient Egyptian art, dating probably from nearly 400

years B.C., is a life-sized portrait statue of a stout elderly

man, now in the Boulak museum. This is carved out of

a solid block of sycamore wood, except that the right arm
is worked separately and attached by a mortice and tenon

;

the eyes are formed by inlaid bits of shell and crystal, and
the whole is a most wonderful piece of life-like realism

(see fig. 1). Although dating from so remote a period,
this statue bears witness to an amount of technical skill

and artistic knowledge which shows that long centuries

of experience and artistic development must have preceded
its production, a period of which we have no remains,
this statue being one of the earliest works of art which
even Egypt has preserved for us. In the same museum
are also some very remarkable wooden panels from the

tomb of Hosi, about four feet high, carved in low relief

with standing figures of men and hieroglyphs. These

large slabs of wood formed part of the wall lining of the

tomb. The reliefs are executed with the utmost spirit
and extreme delicacy of treatment, and are highly
decorative in style ; they show, moreover, a keen sense of

the special treatment suitable to the material in which

1 In many cases it is almost impossible to distinguish between
chestnut and oak, especially in the mediaeval roofs of England.

they are carved. These also date from nearly 4000 B.C.

After the early dynasties in Egypt wood does not seem
to have been used for sculpture on a large scale, although
it was very commonly employed for mummy cases or

coffins, one end carved with a human face and the rest

almost plain, except for its elaborate painted ornaments in

gold and colours, applied on a thin coat of stucco laid

evenly over the wood. A
large number of smaller

examples of Egyptian
wood-carving exist in

various museums, such

as furniture, boxes, im

plements for the toilet,

and the like, frequently
decorated with slight
surface reliefs of animals

or plants, and graceful

patterns formed of the

lotus or papyrus flower

treated with great deco

rative skill.

Greek. Owing to the

perishable nature of the

material, almost the

only ancient examples
of wood-carving which
have survived to our

time are those from the

tombs of Egypt.
2 The

many important pieces
of wooden sculpture
which once existed in

Greece and other ancient

countries are only known
to us by the descriptions
of Pausanias and various

classical writers. It is

probable that the earliest examples of the plastic art among
the Hellenic race were the rude wooden images of the gods

(oava), of which many examples were preserved down to

late historic times. The art of sculpture, and especially

sculpture in wood, is probably older than that of painting,
as it requires less artistic knowledge to rudely fashion a

log of wood into a rough body with rounded head, two
holes for the eyes and slits for the mouth and nose, than

to conceive mentally and set down on a plane surface any

attempt even at the rudest outline drawing, a process
which requires a distinct act of abstraction and some
notion of treating the subject in a conventionally symbolic

way. Real things have of course no enclosing line, and

the representation of an object in outline conveys little or

no idea to the mind of a man who is yet in a very early

stage of culture. The Palladium, or sacred figure of Pallas,

which was guarded by the vestal virgins in Rome, and which

was fabled to have been brought by yEneas from the burn

ing Troy, was one of these wooden oava (see VESTA). A
wooden figure of the Armed Aphrodite at Cythera is men
tioned by Pausanias, iii. 23, 1. Of the same kind was the

wooden statue of Hermes in the shrine of Athene Polias

on the Acropolis of Athens, said to have been the offering

of Cecrops (Pausan., i. 27, 1); and the figure of Athene

Polias itself was an ancient wooden oawr. Another

very ancient statue, carved out of cedar wood, was the

statue of Apollo in his temple, dedicated 428 B.C., in the

Campus Martins of Rome
;

this statue was called Apollo

FIG. 1. Life-sized Portrait Statue from a

Tomb of the Fourth Dynasty.

2 Acacia and sycamore wood were chielly used for the larger wood

sculpture of Egypt. A wooden coffin, covered with line Greek paint

ings of c. 300 B.C., was discovered in a tomb at Panticapceum (Kertch),
and is now in tlie museum at St Petersburg.



646 WOOD-CARVING
Sosianus, from Sosius the prefect of Syria, who presented

it to the temple (Pliny, //. N., xiii. 5 and xxxvi. 4).

Pausanias (ii. 24) mentions another early wooden statue

at Argos, that of Zeus Larissseus, which was remarkable

for having three eyes. A very elaborate example of

cedar-wood carving enriched with gold and ivory is

described by Pausanias (v. 17 to 19). This was a coffer

dedicated at Olympia by the children of Cypselus, tyrant

of Corinth in the 7th century B.C. It was decorated with

bands in relief, with scenes from the lives of various gods
and heroes. A cedar box, with two carved dogs attached

to it, was found at Mycenae by Dr Schliemann, and is now
in the museum at Athens. During the most nourishing

period of Greek art wood was sometimes used for important

plastic purposes, as, for example, the colossal statue of

Athene at Plataea, carved by Phidias. The figure was of

gilt or plated wood, with the exception of the nude parts,

the face, hands, and feet, which were of Pentelic marble.

Roman. Of the wood-carving of the Roman period
almost no important examples now exist

;
but the carved

panels of the main doors of S. Sabina on the Aventine

Hill are very interesting specimens of wooden relief-
j

sculpture of early Christian times, dating, as the costumes

show, from the 5th century. The doors are made up of a

large number of small square panels, each minutely carved

with a scene from the Old or New Testament
;
the whole

feeling of these reliefs is thoroughly classical, though of

course in a very debased form.

Mediaeval. The most remarkable examples of early
mediaeval wood-carving are the doorways of wooden
churches of Scandinavia and Denmark, dating from the

9th to the 13th centuries. These are framed with great

planks or slabs of pine wood, the whole surface of which
is covered with rich and intricate patterns of interlacing

scroll-work, mixed with figures of dragons and serpents,

designed with extraordinary wealth of invention, and of the

highest decorative value. The relief is very low, except
where occasionally a monster s head projects from the

general level
;
and yet the utmost vigour of effect is gained

by the grand sweeping curves of the leading lines. These
are masterpieces of wood-carving, designed and executed

with the most perfect sense of the necessities of the material.

Fig. 2 shows part of the architrave of a door from Aal

church, Norway, dating from the 12th century. Unhappily
almost the last of these interesting wooden churches have
been destroyed in recent years, and merely the wrecks of

their grand wooden sculpture have been occasionally pre
served in some museum

;
some very valuable casts of these

are in the South Kensington Museum.

English. For various ecclesiastical purposes a large
amount of important sculpture in wood was produced in

Britain throughout the Middle Ages. At the time of the
Reformation every church had its rood-screen, surmounted

by a large crucifix between two standing figures of St

Mary and St John. These were of wood, except perhaps
in some of the richest cathedral or abbey churches, which

occasionally had the rood made of silver. A very large
number of churches also had retables over the various

altars, with reliefs carved in wood and decorated with gold
and colours. Many examples of this class still exist in

Germany and Spain, but almost all the English examples
perished under the iconoclasm of the Reformation. 1

Another important class of wood-carving was that of

large recumbent effigies from tombs, of which a good
many examples still exist. One of the earliest is that
of Robert, duke of Normandy, in Gloucester cathedral,

1
Only three English examples of the figure of Christ on the rood

are now known to exist. One of these was recently found built up
in the rood- staircase of a small church in Wales. It is a work of
the 14th century, carved roughly, but with much spirit.

illustrated in SCULPTUKE, fig. 5 (vol. xxi. p. 558). It is a

work of the 12th century, but was broken to pieces, and is

now much restored. Like most wooden sculpture in

England, it is carved out of oak. The finest example of

English wood sculpture is a life-sized effigy in the south

choir aisle of Aber-

gavenny church, that

of the young knight
George de Cantelupe
(d. 1273). The face

is a portrait of very
high plastic merit, and
the whole treatment

of the figure, with the

graceful drapery of

its tunic, and its care

fully carved armour,
is very remarkable as

an example of the

very high level of

excellence that was
reached by the Eng
lish contemporaries of

Niccola Pisano. The
usual treatment of these woodeu

figures was to cover the whole surface

with a thin coating of gesso or fine

stucco, in which various details or

ornaments were modelled or stamped
in relief, and then richly decorated

with gold and colour. A similar

treatment was adopted for all the

wooden sculpture of the mediaeval

period throughout Europe.
The church at Abergavenny,

already referred to, also contains

part of what once must have been a

very large and magnificent example
of wooden sculpture. This is a

colossal recumbent figure of Jesse,

and formed the lower part of what
was called a &quot;Jesse tree.&quot; Out of

the recumbent figure grew a great

tree, on the branches of which were

figures of the illustrious descendants

of Jesse s line. Merely the stump
of this tree now remains, springing
from the side of Jesse, but when

complete the whole tree must have

reached high up towards the roof,

with its network of branches form

ing a sort of screen behind the high
altar very rich and magnificent in

effect, when the whole was perfect

with its brilliant coloured decora

tion, and the stained glass of the

large east window seen dimly

through the open branches of the

tree. The existing figure of Jesse,

which is 10 feet long, is cut out of

,
a solid block of oak

;
a figure of

FIG. 2. Part of the Carved , , , . P ,

Architrave of a Door from an angel at the head is worked, out

of the same piece of wood. 2

Another very important application of wood-carving
was for the decoration of the church stalls, screens, and

2 See a valuable monograph on the church of Abergavenny by
Octavius Morgan, published by the Cambrian Archaeological Society.
For an account of other wooden effigies, see Arch. Jour., xi. p. 149

;

and on existing rood figures, a paper by J. T. Micklethwaite in the

Proc. Soc. Ant. for 1886, p. 127.
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roofs, which in the 15th century in England reached so

high a pitch of splendour. The development of archi

tectural wood-carving was much slower than that of

sculpture in stone. During the &quot;

Early English
&quot;

period
wood-work was rather heavy in style and coarse in detail

;

in
&quot; Decorated

&quot;

times wood-work of much beauty and

richness was produced, but forms more suitable to stone

were still used, and it was not till the later
&quot;

Perpendi
cular&quot; period in the 15th century that the wood-carvers

of England learnt to perfectly adapt their designs to the

nature of their material. Very beautiful roofs, for example,
were produced in the 14th century, such as that at Adder-

bury,
1 but the principals are frequently constructed with

large arched braces, richly moulded and very graceful in

effect but constructioually weak, and very wasteful of the

material. Enormous balks of oak were required to enable

the large curves of the braces to be cut out of the solid.

The builders of the 15th century corrected these defects,

and designed their sumptuous screens, stall-canopies, and

open roofs with straight lines for the leading framework,

only using curves on a smaller scale, and in places where
much strain does not fall upon them. Nothing can exceed

the beauty, in its own class, of the 15th and early 16th

century wood-work in England ;
the many fine examples

that still exist give us some notion of the wealth of the

country in this branch of art at a time when every church

was obliged by canon law to have its rood-screen, and
almost always also possessed carved oak stalls and many
other fittings, such as statues and retables, in the same
material. 2

The rich oak work of England was no exception to the

universal application of coloured decoration, and nearly

every screen, roof, or choir-stall was covered with minute

painting in gold and colours. The modern notion that

oak should be left unpainted was quite unknown to our

mediaeval forefathers
;
and they, as a rule, preferred even

a simple coating of white, red, or other colour to the

natural tint of the oak, which would have looked very
dull and heavy in tone when surrounded by the polychro
matic brilliance of the floor, the walls, and the windows.
In most cases, however, the wood-work was not left

with its uniform ground of paint ;
delicate and graceful

patterns of diapers or sprigs of foliage were added on to

all the main lines of the work, and covered the chief

members of all the mouldings, in exactly the same way
as Avas done with the sculpture in stone. Many of the

Norfolk screens still have much of their painted orna

ment in good preservation
3

; and additional richness was

gained by the groundwork of delicately moulded stucco

with which the whole surface of the wood was covered

before the colouring and gilding were applied. Modern
&quot;

restorers
&quot; have in most cases scraped off all that

remained of this brilliant decoration, and frequently no

signs are now visible of this universal system of decora

tion. The very rich and graceful
&quot;

watching gallery
&quot; 4

in the abbey church of St Albans is now bare of any
colouring, though it was once a very brilliant example of

polychromatic decoration.

Great richness of carving is lavished on the church roofs

especially of Norfolk and Suffolk. Carved bosses cover

the intersections of the moulded timbers, some with
1 The roof of Westminster Hall, of the early part of the 15th cen

tury, is in size and richness of detail the most magnificent open timber
roof in the world

;
it has curved braces of very wide span, cut out of

enormous balks of oak or chestnut.
2 It should be noted that in Old English the word &quot;

picture&quot; was
often used for a statue or a relief, partly no doubt from the fact that
all sculpture Avas decorated with painting.

3 See Talbot Bury, Ecclesiastical Wood-Work, London, 1847.
1 So called because from it a guardian used constantly to watch,

day and night, the great gold shrine of St Albau, with its treasure of

precious offerings all round it.

bunches of delicate foliage, others carved into figures of

angels with outspread wings. Other statuettes of angels
often cover the ends of the hammer-beams, and the whole

cornice frequently has running foliage inserted in a hollow

of the moulding. All this wood-carving is usually of very

high artistic merit, and combines delicacy of detail with

strength of decorative effect in a way that has never been

surpassed by the mediaeval artists of any country of the

Continent. These magnificent roofs, which are peculiar to

England, and even to certain districts such as East Anglia,
are among the most perfect artistic productions of the

Middle Ages.
5

Norfolk, Suffolk, Devonshire, and other counties are

still rich in elaborate chancel screens, carved with delicate

foliage, especially in the hollows of the cornice, and light

open cresting or &quot;

brattishing
&quot;

along the top. The tracery
which fills in the upper part of these screens is of wonder
ful beauty, and executed with the most minute finish and
delicate moulding. The ends of the 15th-century stalls

were often richly decorated with carving, and are crowned
with finials or &quot;

poppy-heads
&quot;

of the most elaborate and

spirited design. The underside of the &quot;

misericords
&quot;

of

the monastic stalls were specially selected for minute en

richment, in spite of their very inconspicuous position. The
utmost wealth of fancy and minuteness of workmanship is

often lavished upon these, and their reliefs are frequently
works of art of a very high order. In some cases the

carver took his design from contemporary engravings by
some distinguished German or Flemish artist, such as

Schongauer or Albert Diirer. One of these in the chapel
of Henry VII. at Westminster, representing

&quot; The Golden

Age,&quot;
is a work of wonderful beauty and delicacy of touch.

Genre and satirical subjects are often selected : the

regulars are made fun of in the churches of the secular

clergy, and the vices of the secular priests are satirized

on the stalls of the monastic churches. This satire is

often carried to the verge of indecency, especially in the

scenes frequently selected by clerical carvers to set forth

the miseries, of the married state.

In England during the 16th and 17th centuries little

wood-carving of much merit was produced ;
the oak

panelling, furniture, and other fittings of the Elizabethan

and Jacobean periods were largely enriched with surface

reliefs, coarse in execution, but often decorative in effect,

and chiefly remarkable for their showy appearance pro
duced with the minimum of labour,

7 a great contrast to

the rich detail and exquisite finish of the pre-Eeformation
work. Towards the end of the 17th century a very realistic

style of wood-carving came into use, in which great technical

skill was displayed but little real artistic feeling. Grinling
Gibbons (1648-1721) and his pupils produced the most
elaborate works of this class, such as wreaths, scrolls, and
friezes carved in high relief, or in the round, with fruit

and flowers, modelled and carved with wonderful imitative

skill, but weak in true decorative effect. These clever

groups of foliage and fruit were carved in pear or lime

wood, and fastened on to the surface of wall-panels,

mantelpieces, and other wooden fittings. The stalls and
screens in St Paul s Cathedral are some of Gibbons s best

works, and a great deal of his realistic carving still exists

at Oxford in Trinity College, at Trinity College, Cambridge,
at Chatsworth, at Petworth, and in many of the great

country houses of that time. Since then wood-carving has

not taken an important position among the lesser arts of

the country.
6 A number of fine examples are well illustrated by Brandon,

Open Timber Hoofs, London, 1856.
B Often wrongly called

&quot;

misereres.&quot;

7 See Sanders, Woodwork of the 16th and 17th Centuries, London,
1883 ;

and Small, Scottish Wood- Work of the 16th and 17th Centuries,

Edinburgh, 1878.
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Italian. During the mediaeval period wood was often

used by the greatest sculptors of Italy, especially for

crucifixes and statues of saints for ecclesiastical purposes.

Fig. 3 shows a magnificent example of the school of Nino

Pisano, dating from about the middle of the 14th century.

It is a colossal figure of the Angel of the Annunciation,

said to have once be

longed to Pisa cathedral,

and now one of the chief

treasures of the South

Kensington Museum. It

is very remarkable for the

delicate beauty of the

face, and for the sculp

turesque simplicity of the

folds of the drapery. The

original wings were prob

ably much larger than the

present ones, which are

restorations.

Many fine roods or

crucifixes of life size still

exist in the churches of

Italy. One attributed to

Donatello is preserved at

Florence, in the church

of S. Croce
;
another by

Brunelleschi still exists.

Nothing like the magni
ficent oak open roofs and
choir screens of England
were made in Italy. The
latter were usually of

marble or of metal, and
the roofs were of the

plain king-post construc

tion, usually concealed by
vaulted or panelled ceil

ings. Towards the end of the 15th century, and especially

in the first half of the 16th, wood-carving of the most

elaborate and magnificent sort was largely used to decorate

church stalls, wall-panelling, doors, and the like. A very

important school of this branch of art was founded by

Raphael, whose designs were used or adapted by a large

number of very skilful wood-carvers. The shutters of
&quot;

Raphael s Stanze&quot; in the Vatican and the choir stalls of

the church of S. Pietro de Cassinesi at Perugia are among
the most beautiful examples of this class of carving.

1 The
work is in slight relief, carved in walnut with the graceful

arabesque patterns which Raphael developed out of the

newly discovered remains of ancient Roman wall-painting
from the palace of Nero and other places.

2
Fig. 4 shows a

FIG. 3. Colossal Statue of an Angel in

the South Kensington Museum.

FIG. 4. Example of a Carved Walnut-Wood Panel ; school of Raphael.

panel with carving of this school, which is always remark
able for its high finish and delicate cameo-like execution.

Spanish. Spain during the 15th and 16th centuries
was specially remarkable for the production of large and

1
Bergamo, Ornati del Coro di S. Pietro dei Cassinesi, Rome, 1845.

2 See Finochietti, Scultura in Leyno, Florence, 1873.

elaborate retables, carved with statues and reliefs, very
like those of contemporary Germany. Alonso Cano and
other sculptors frequently used wood for large statuary,
which was painted in a very realistic way with the most

startling life-like effect.

Danish. Denmark also possessed a school of able wood-

carvers, who imitated the great altarpieces of Germany. A
very large and well-carved example still exists in the

metropolitan cathedral of Roskilde.

French. In France during the mediaeval period wooden

sculpture was produced which was very similar in character

to that of England, and was decorated with similar colour

ing. Many of the French cathedral and abbey choir stalls

are works of the utmost magnificence. Those at Amiens
are specially remarkable. Fig. 5 shows an example of the
delicate tracery work of the 15th century. In the 16th

century many wood-carvers in France imitated the rich

and delicate work of the Raphaelesque school in Italy,
and much wood-work of

great refinement was pro

duced, very different from
the coarsely effective work
of Elizabethan and Jaco

bean England.
3 In the

18th century large sums
were spent on elaborate

wooden panelling for

rooms, the walls being
divided into series of

spaces with rococo fram

ing, formed by applied

scroll-work, made up of

many fantastic and in

congruous bits of curved

mouldings, which were

usually gilt. The general
effect was very inartistic,

and was unredeemed by

any beauty of detail. The
intermediate spaces were

sometimes filled with

tapestry or paintings

designed by Watteau,

Boucher, or other popu
lar artists.

German. In Germany,
during the 15th century,
wood was used for the

most important sculp

turesque purposes, such

as large triptychs or retables made up of many reliefs,

with sacred subjects, and statues of saints, the whole

framed and canopied with rich Gothic &quot; tabernacle work.&quot;

See SCULPTURE, vol. xxi. p. 565. Fig. 6 shows a fine

example of one of these retables, said to be the work of

Veit Stoss, now in the South Kensington Museum. As
in England the whole of the wood was covered with fine

(jesso, and then richly gilt and painted with vivid colours.

Nothing could exceed the decorative effect of these great

retables, rich with minute sculpture and carved foliage,
and shining with gold and brilliant colours, some of which
were mixed with a transparent varnish medium, and

applied over a ground of gold leaf, so that the metallic

lustre shone through the transparent pigments over it.

Stall ends and panels were enriched with carving of the

highest order of merit
;

life-sized human figures are often

introduced at the ends of the book-rests, and large surfaces

3 See Roumiev, Sculpture en Bois .... I jZglise des Peres Jacobins,

Paris, n.d. (17th cent.); and Pascal, Boiseries sculpUes de Xotre-
7)ame de Paris, 1855.

FIG. 5. Traceried Panel in Oak ; French
work of the 15th century.
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are covered with grand scroll-work, with the most graceful

lines and extreme decorative vigour. Fig. 7 shows a fine

example of the treatment of a large panel in the front of

the stalls at Ulm cathedral, carved in unusually high relief

FIG. f&amp;gt;. The Centre of a Wooden Triptych, attributed to Veit Stoss, now in

the South Kensington Museum.

with bold conventional foliage, full of spirit and vigorous

beauty. These splendid stalls were executed in 1468 by
Jorg Syrlin. During this period the wood-carving of

Germany occupied a foremost position in the world, and

Fin. 7. Carved Panel from the Front of the Stalls in Ulm Cathedral.

in many places, such as Nuremberg and parts of Bavaria,

great technical skill has survived down to the present
time.

Switzerland and Tyrol have also been for long cele

brated for delicate wood-carving on a small scale. The

cleverly executed figures of peasants and of animals,

especially the chamois, are widely popular, and their pro
duction gives occupation to a large class of able artisans,

who, however, rarely rise to the level of original artists,

though they attain a fairly high average of excellence.

Mohammedan. Nothing can exceed the skill with
which the Moslem wood-carvers of Persia, Syria, Egypt,
and Spain designed and executed the richest panelling
and other decorations for wall-lining, ceilings, pulpits, and
all kinds of fittings and furniture. The mosques and

private houses of Cairo, Damascus, and other Oriental
cities are full of the most elaborate and minutely delicate

wood-work. A favourite style of ornament was to cover

the surface with very intricate interlacing patterns, formed

by delicately moulded ribs
;
the various geometrical spaces

between the ribs were then filled in with small pieces of

wood with carved foliage in slight relief. The use of

different woods, such as ebony or box, inlaid so as to

emphasize the design, combined with the ingenious richness

of the patterns, give this class of wood-work an almost
unrivalled .splendour of effect. Carved ivory is also often

used for the filling in of the flat spaces. Fig. 8 shows
a fine example of this sort of work, dating from the 14th

century, part of a wall-lining in the Alhambra
; special

FIG. 8. Example of Moslem Wood-Panelling, with inlay of different woods.

skill is shown by the way in which the Moslem carver has

adapted his design to his material avoiding curved lines,

and utilizing woods which he could only get in small

pieces. Another very elaborate class of Oriental wood
work is the rich ceilings and domes built up of small

pieces of wood into the ingeniously intricate &quot;stalactite
&quot;

patterns, which were then covered with stucco and
decorated with rich painting in gold and colours.

In the early mediaeval period very elaborate wood-work
for screens and other fittings was produced for the Coptic
churches of Egypt by native Christian workmen ;

some of

these had small panels carved in a hard dark wood, with
saints and Bible subjects in low relief, very Byzantine in

style. The British Museum possesses some fine examples
of this carved work from a church in Old Cairo. These

early wood fittings are now rapidly disappearing.
1

Asiatic. In India wood-carving of the most magnificent
kind has been constantly produced for many centuries.

The ancient Hindu temples were decorated with doors,

ceilings, and other fittings, carved in sandal and other

1 See Butler, Coptic Churches of Egypt, Oxford, 1884.

XXIV. 82
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woods, with patterns of extreme richness and minute

elaboration. The doors of the temple at Somnauth, on

the north-west coast of India, were especially famed for

their magnificence, and were very highly valued as sacred

relics. In 1024 they were carried off to Ghuznee by the

Moslem conqueror Sultan Mahmoud, and are now lying
in the fort at Agra. The gates which still exist are very
fine specimens of ancient wood-carving, but they are

probably only copies of the original very early doors. 1

In many parts of India wood-carving of the most

beautiful kind is largely used for architectural purposes,

especially for the enrichment of the wooden framework of

houses, and for forming delicate open lattices for windows.

In the main, however, the native carvers of India excel

rather in richness of effect and minute delicacy of work

manship than in general gracefulness of line and purity
of design. In these respects the wood-work of Moslem
carvers in India is very far superior to that of the Hindus.

In China and Japan the wood-carvers are absolutely
unrivalled in technical skill

; grotesque and imitative

work of the most wonderful perfection is produced, and
some of the wood-carvings of these countries are really
beautiful as works of art, especially when the carver copies
the lotus lily or other aquatic plants. In many cases,

however, as in the other arts of Japan and China, extreme

ugliness of design is combined with the most perfect
execution and exquisite finish, and the carvers have very
little notion of the really decorative treatment of surface

reliefs. The extensive use of wood or bamboo for archi

tectural purposes creates a wide field for the wood-carver,
whose very limited sense of true beauty is to some extent
made up for by his wealth of grotesque fancy and extreme
deftness of hand, which are the main characteristics of

the workmen of China and Japan in all branches of art.

Wood-Carving of Savage Races. Many savage races, such
as the Maoris and Polynesians, are very skilful in the
decorative treatment of wood in slight relief. Intricate

geometrical designs of much beauty and suitability to the
material are used to decorate canoes, paddles, and the
beams of huts. Great richness of effect is often produced
by the smallest possible amount of cutting into the surface
of the wood. The wooden architecture of the Maoris is

sometimes decorated in the most lavish way. The main

uprights of the walls are carved into grotesque semi-human
monsters, enriched with painting and inlay of iridescent

shell, which show much imaginative power. Other beams
are carved with series of spirals, bearing much resemblance
to the very early sculptured ornaments of Mycenae, Tiryns,
and other Hellenic cities, one of the many examples
which show that very similar stages of artistic develop
ment are passed through by men of the most different
races and age. In many cases the freshness of invention
and freedom of hand shown in the carved ornament of

savage races give a more really artistic value to their
work than is usually found in the modern laboured and
mechanical carving of highly civilized people.

In modern Europe decorative wood-carving shares the

general low level of the lesser arts. The commercial spirit
of the age, and the general desire to produce the utmost
display with the smallest cost and labour, have reduced
the art of wood-carving to a very low state.

See Williams, History of the Art of Sculpture in Wood, London,
1835; for practical information see Bemrose and Jewitt, Manual
of Wood-Carving, London, 1862; Rogers, Art of Wood-Carving
London, 1867; and Lacombe, Manuel de la, Sculpture sur Bois
Pans, 1868.

(J&amp;gt;
H . M )

WOODCOCK (A.-S., Wude-cocc, Wudu-coc, and Wudu-
smte), a bird as much extolled for the table, on account

1 See art. ELLENBOBOUCH for an account of the recent historjTof
these celebrated doors. They are illustrated in Archseologia, xxx.

of its flavour, as by the sportsman, who, from its relative

scarcity in regard to other kinds of winged game,
2 the

uncertainty of its occurrence, as well as the suddenness
of its appearance and the irregularity of its flight, thinks
himself lucky when he has laid one low. Yet, under
favourable conditions, large bags of Woodcocks are made
in many parts of Great Britain, and still larger in Ireland,

though the numbers are trifling compared with those that
have fallen to the gun in various parts of the European
Continent, and especially in Albania and Epirus. In

England of old time Woodcocks were taken in nets and

springes, and, though the former method of capture seems
to have been disused for many years, the latter was

practised in some places until nearly the middle of the

present century (cf. Knox, Game-birds and Wild Fowl, pp.

148-151) or even later.

The Woodcock is the Scolopax rusticula 3 of ornithology, and is

well enough known to need no minute description. Its long bill,
short legs, and large eyes suggestive of its nocturnal or crepuscular
habits have over and over again been the subject of remark, while
its mottled plumage of black, chestnut- and umber-brown, ashy-
grey, buff, and shining white the last being confined to the tip of
the lower side of the tail-quills, but the rest intermixed for the
most part in beautiful combination could not be adequately de
scribed within the present allotted space. Setting aside the many
extreme aberrations from the normal colouring which examples of
this species occasionally present (and some of them are extremely
curious, not to say beautiful), there is much variation to be almost

constantly observed in the plumage of individuals, in some of which
the richer tints prevail while others exhibit a greyer coloration.
This variation is often, but not always accompanied by a variation
in size or at least in weight.

4 The paler birds are generally the

larger, but the difference, whether in bulk or tint, cannot be attri

buted to age, sex, season, or, so far as can be ascertained, to

locality. It is, notwithstanding, a very common belief among
sportsmen that there are two

&quot;species&quot;
of Woodcock, and many

persons of experience will have it that, beside the differences just
named, the &quot;little red Woodcock&quot; invariably flies more sharply
than the other. However, a sluggish behaviour is not really associ
ated with colour, though it may possibly be correlated with weight

for it is quite conceivable that a fat bird will rise more slowly,
when flushed, than one which is in poor condition. It may suffice

here to say that ornithologists, some of whom have taken a vast
amount of trouble about the matter, are practically unanimous in

declaring against the existence of two
&quot;species&quot;

or even
&quot;races,&quot;

and moreover in agreeing that the sex of the bird cannot be deter
mined from its plumage, though there are a few who believe that
the young of the year can be discriminated from the adults by
having the outer web of the first quill-feather in the wing marked
with angular notches of a light colour, while the old birds have no
trace of this &quot;vaudyke

&quot;

ornament. Careful dissections, weighings,
and measurings seem to shew that the male varies most in size; on
an average he is slightly heavier than the female, yet some of the

lightest birds have proved to be cocks. 5

Though there are probably few if any counties in the United

Kingdom in which the WT

oodcock does not almost yearly breed,

especially since a &quot;

close time &quot;

has been afforded by the legislature
for the protection of the species, there can be no doubt that by far the

greater number of those shot in the British Islands have come from

abroad, mostly, it is presumed, from Scandinavia. These arrive

on the east coast in autumn generally about the middle of October
often in an exhausted and impoverished state. Most of them

seem to cross the sea by night, and at that season it is a brutal

practice for men to sally forth and slaughter the helpless and
almost starving wanderers, who are often found seeking refuge in

any shelter that may present itself. If unmolested, however, they
are soon rested, pass inland, and, as would appear, in a marvellously
short time recover their condition. Their future destination seems
to be greatly influenced by the state of the weather. If cold or

frost stop their supply of food on the eastern side of Great Britain

2 In the legal sense of the word, however, Woodcocks are not

&quot;game,&quot; though Acts of Parliament require a &quot;

game licence
&quot;

from
those who would shoot them.

3 By Linnasus, and many others after him, misspelt rusticola.

The correct form of Pliny and the older writers seems to have been
first restored in 1816 by Oken (Zooloyie, ii. p. 589).

4 The difference in weight is very great, though this seems to have
been exaggerated by some writers. A friend who has had much
experience tells us that the heaviest bird he ever knew weighed 16

oz., and the lightest 9 oz. and a fraction.
5

Cf. Dr Hoffmann s monograph Die Waldschnepfe, ed. 2, p. 35,
published at Stuttgart in 1887.
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they press onward and, letting alone Ireland, into which the im

migrant stream is pretty constant, often crowd into the extreme

south-west, as Devonshire and Cornwall, and to the Isles of Scilly,
while not a few betake themselves to the unknown ocean, finding
there doubtless a watery grave, though instances are on record of

examples having successfully crossed the Atlantic and reaching
Newfoundland, New Jersey, and Virginia. To return, however, to

the Woodcocks which breed in Britain, whose habits have been
much more frequently observed since the folly and cruelty of killing
them in spring lias been recognized, and it may be hoped abandoned.

Pairing takes place very early in February and the eggs are laid

often before the middle of March. These are four in number, of a

yellowish cream-colour blotched and spotted with reddish-brown,
and seldom take the pyriform shape so common among those of

Limicoline birds. The nest always made on the ground amid trees

or underwood, and usually near water or at least in a damp locality
is at first little more than a slight hollow in the soil, but as in

cubation proceeds dead leaves are collected around its margin until

a considerable mass is accumulated. During this season the male
Woodcock performs at twilight flights of a remarkable kind (of.

BIRDS, vol. iii. p. 771), repeating evening after evening (and it is

believed at dawn also) precisely the same course, which generally
describes a triangle, the sides of which may be a quarter of a mile

or more long. On these occasions the bird s appearance on the

wing is quite unlike that which it presents when hurriedly flying
after being flushed, and though its speed is great the beats of the

wings are steady and slow. At intervals an extraordinary sound is

produced, whether from the throat of the bird, as is commonly
averred, or from the plumage is uncertain. To the present
writer the sound seems to defy description, though some hearers

have tried to syllable it. This characteristic flight is in some parts
of England called

&quot;reading,&quot;
and the track taken by the bird a

&quot;cock-road.&quot;
1 In England in former times advantage was taken

of this habit to catch the simple performer in nets called
&quot; cock-

shutts,&quot; which were hung between trees across the open glades or

rides of a wood, and in many parts of the Continent it still is, or

was till very lately, the disgraceful habit of persons calling them
selves sportsmen to lie in wait and shoot the bird as he indulges in

his measured love-flight. A still more interesting matter in rela

tion to the breeding of Woodcocks is the fact, asserted by several

ancient writers, but for long doubted if not disbelieved, and yet
finally established on good evidence, that the old birds transport
their newly-hatched offspring, presumably to places where food is

more accessible. The young are clasped between the thighs of the

parent, whose legs hang down during the operation, while the bill

is to some extent, possibly only at starting, brought into operation
to assist in adjusting the load if not in bearing it through the air.

2

The Woodcock inhabits suitable localities across the northern

part of the Old World, from Ireland to Japan, migrating southward
towards autumn. As a species it is said to be resident in the
Azores and other Atlantic Islands

;
but it is not known to penetrate

very far into Africa during the winter, though in many parts of

India it is abundant during the cold weather, and reaches even

Ceylon and Tenasserim. The popular belief that Woodcocks live
&quot;

by suction
&quot;

is perhaps hardly yet exploded ; but those who have
observed them in confinement know that they have an almost
insatiable appetite for earthworms, which the birds seek by probing
soft ground with their highly sensitive and flexible bill.

3 This
fact seems to have been first placed on record by Bowles,

4 who
noticed it in the royal aviary at San Ildefonso in Spain, and it has
been corroborated by other observers, and especially by Montagu,
who discovered that bread and milk made an excellent substitute

for their ordinary food.

The eastern part of North America possesses a Wood
cock, much smaller than though generally (and especially
in habits) similar to that of the Old continent. It is the

Scolopax minor of most authors
; but, chiefly on account

1 The etymology and consequently the correct spelling of these ex

pressions seem to be very uncertain. Some would derive the word
from the French rodcr, to rove or wander, but others connect it with
the Scandinavian rode, an open space in a wood (see Notes and Queries,
ser. 5, ix. p. 214, and ser. 6, viii. pp. 523, 524). Looking to the

regular routine followed by the bird, the natural supposition would be
that it is simply an application of the English word road ; but of

course natural suppositions are often wrong, and they always require
the support of evidence before acceptance.

2
Cf. J. E. Harting, Zoologist, 1879, pp. 433-440, and Mr. Wolf s

excellent illustration. Sir K. Payne-Gallwey, in the Badminton

Library&quot; (Shooting, ii. p. 118, note), states that he himself has
witnessed the performance.

3 The pair of muscles said by Loche (Expl. Scient. de I Algdrie, ii.

p. 293) to exist in the maxilla, and presumably to direct the move
ment of the bill, do not seem to have as yet been precisely described.

* Introduction a la Jfistoria Natural y a la Geoyrafta Jisica de

tispana, pp. 454, 455 (Madrid, 1775).

of its having the outer three primaries remarkably
attenuated, it has been placed in a separate genus,
Philohela. In Java is found a distinct and curiously
coloured species, described and figured many years ago
by Horsfield (Trans. Linn. Society, xiii. p. 191, and

Zoolog. Researches, pi.) as S. salurata. To this Mr
Seebohm 5 has lately referred the S. rosenbergi of Schlegel

(Nederl. Tijds. v. d. Dierkunde, iv. p. 54) from New
Guinea

; but, as the culpable destruction of the type-

specimen of the former (during its transfer from the old

museum of the East India Company to the British

Museum) has made a comparison of the two impossible,
the identification can scarcely be said to be free from
doubt. Another species is S. rochusseni from the Moluccas,
but this last, though resembling the other Woodcocks in

most of the characters which distinguish them from the

SNIPES (q.v.), has like the latter the lower part of the

tibia bare of feathers. (A. N.)
WOOD-ENGRAVING. See ENGRAVING.

WOODPECKER, a bird that pecks or picks holes in

wood, and from this habit is commonly reputed to have its

name
;

but since it is in some parts of England also

known as &quot;

Woodspeight
&quot;

(erroneously written &quot;Wood-

spite&quot;)
the latter syllable being cognate with the German

Specht and the French Bpeiche, to say nothing possibly
of the Latin Picus the vulgar explanation seems open to

doubt. 6 More than 300 species of Woodpecker have been

described, and they have been very variously grouped by
systematists ;

but all admit that they form a very natural

Family Piddse, which according to the view taken in this

series of articles belongs to the Order Picarise,. Prof.

Huxley (Proc. Zool. Society, 1867, p. 4G7) would separate
the Woodpeckers still more under the name of Celeo-

morphse, and Prof. Parker (Trans. R. Microsc. Society, 1872,

p. 219) would raise them still higher as Saurognathx.

They are generally of bright particoloured plumage, in

which black, white, brown, olive, green, yellow, orange, or

scarlet the last commonly visible on some part of the

head mingled in varying proportions, and most often

strongly contrasted with one another, appear ;
while the

less conspicuous markings take the form of bars, spangles,

tear-drops, arrow-heads, or scales. Woodpeckers inhabit

most parts of the world, with the exception of Madagascar
and the Australian Region, save Celebes and Flores; but it

may be worth stating that no member of the group is

known to have occurred in Egypt.

Of the three British species, the Green Woodpecker, Gccinus or

Picus viridis, though almost unknown in Scotland or Ireland, is

the commonest, frequenting wooded districts, and more often

heard than seen, its laughing cry (whence the name &quot;Yaffil&quot; or

&quot;Yaffle,&quot; by which it is in many parts known), and undulating

flight afford equally good means of recognition, even when it is not

near enough for its colours to be discerned. About the size of

a Jay, its scarlet crown and bright yellow rump, added to its

prevailing grass-green plumage, make it a sightly bird, and hence

it often suffers at the hands of those who wish to keep its stuffed

skin as an ornament. Besides the scarlet crown, the cock bird

has a patch of the same colour running backward from the base of

5
Geographical Distribution of the Family Charadriidse, p. 506,

pi. This work will be found of much interest to those who would

speculate on the causes which have led to the distribution of existing

Limicoline birds.
6 The number of English names, ancient and modern, by which these

birds are known is very great, and even a bare list of them could not be

here given. The Anglo-Saxon was lligera or Higere, and to this may
plausibly be traced &quot;

Hickwall,&quot; now-a-days used in some parts of the

country, and the older &quot;Hickway,&quot; corrupted first into &quot;Higlihaw,&quot;

and, after its original meaning was lost, into &quot;Hewhole,&quot; which in

North America has been still further corrupted into &quot;Highhole&quot;
and

more recently into &quot;High-holder.&quot; Another set of names includes

&quot;Whetile&quot; and &quot;Woodwale,&quot; which, different as they look, have a

common derivation perceptible in the intermediate form &quot;Witwale.
&quot;

The Anglo-Saxon Wodake (
= Woodhack) is another name apparently

identical in meaning with that commonly applied to Woodpecker.
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the lower mandible, a patch that in the hen is black. 1

&quot;Wood

peckers in general are very shy birds, and to observe the habits of

the species is not easy. Its ways, however, are well worth watch

ing, since the ease with which it mounts, almost always spirally, the

vertical trunks and oblique arms of trees as it searches the inter

stices of the bark for its food, Hying off when it reaches the smaller

or upper branches either to return to the base of the same tree

and renew its course on a fresh line, or to begin upon another tree

near by and the care it shews in its close examination, will repay
a patient observer. The nest almost always consists of a hole,
chiselled by the birds strong beak, impelled by very powerful
muscles, in the upright trunk or arm of a tree, the opening being
quite circular, and continued as a horizontal passage that reaches

to the core, whence it is pierced downward for nearly a foot.

There a chamber is hollowed out in which the eggs, often to the

number of six, white, translucent, and glossy, are laid with no

bedding but a few chips that may have not been thrown out. 2

The young are not only hatched entirely naked, but seem to become

fledged without any of the downy growth common to most birds.

Their first plumage is dull in colour, and much marked beneath
with bars, crescents, and arrowheads.
Of generally similar habits are the two other Woodpeckers

which inhabit Britain the Pied or Greater Spotted, and the
Barred or Lesser Spotted Woodpecker Dcndrocopus major and D.
minor each of great beauty, from the contrasted white, blue-

black, and scarlet that enter into its plumage. Both of these birds

have an extraordinary habit of causing by quickly-repeated blows
of their beak on a branch, or even on a small bough, a vibrating
noise, louder than that of a watchman s rattle, and enough to

excite the attention of the most incurious. Though the Pied

Woodpecker is a resident in Britain, its numbers receive a consider
able accession nearly every autumn.
The three species just mentioned are the only Woodpeckers that

inhabit Britain, though several others are mistakenly recorded as

occurring in the country and especially the Great Black Wood
pecker, the Picas martins of Linnreus, which must be regarded as
the type of that genus.

3 This fine species considerably exceeds the
Green Woodpecker in size, and except for its red cap is wholly black.
It is chiefly an inhabitant of the fir forests of the Old World,
from Lapland to Galicia, and across Siberia to Japan.

4 In North
America this species is replaced by Picus pileat us, there generally
known as the Logcock, an equally fine species, but variegated
with white

;
and further to the southward occur two that are

finer still, P. prinnpalis, the Ivory-billed Woodpecker, and P.

imperialis. The Picinie indeed flourish in the New World, nearly
one-half of the described species being American, but out of the

large number that inhabit Canada and the United States there is

here room to mention only a few.
First of these is the California!! Woodpecker, Melnncrpcs for-

micivorus, which has been said to display an amount of providence
beyond almost any other bird in the number of acorns which it

collects and, as shewn in the accompanying figure, fixes tightly in
holes which it purposely makes in the bark of trees, and thus &quot;a large
pine forty or fifty feet high will present the appearance of being
closely studded with brass nails, the heads only being visible.&quot; An
extraordinary thing is that this is not done to furnish food in winter,
for the species migrates, and after journeying a thousand miles or

1 A patch of conspicuous colour, generally red, on this part is
characteristic of very many Woodpeckers, and careless writers often
call it

&quot;

mystaeinl,&quot; or some more barbarously
&quot;

moustachial.&quot; Con
sidering that moustaches spring from above the mouth, and have
nothing to do with the mandible or lower jaw, no term could be more
misleading.

2 It often happens that, just as the Woodpecker s labours are over,
a pair of STARLINGS (q.r.) will take possession of the newly-bored
hole, and, by conveying into it some nesting-furniture, render it unfit
for the rightful tenants, who thereby suffer ejectment, and have to
begin all their trouble again. It has been stated of this and other
Woodpeckers that the chips made in cutting the hole are carefully re
moved by the birds to guard against their leading to the discovery of
the nest. The present writer has had ample opportunity of observing
the contrary as regards this species and, to some extent, the Pied
Woodpecker next to be mentioned. Indeed there is no surer way of
finding the nest of the Green Woodpecker than by scanning the ground
in the presumed locality, for the tree which holds the nest is always
recognizable by the chips scattered at its foot.

3 The expression Picas martins was by old writers used in a very
general sense for all birds that climbed trees, not only Woodpeckers,
but for the NUTHATCH and TREK-CREEPER (qq.v.) as well. The ad
jective martins loses all its significance if it be removed from Picus, as
some even respectable authorities have separated it.

4 The persistency with which many writers on British birds nave
for years included this species among them is a marvellous instance of
the durability of error, f,r not a case of its asserted occurrence in this
country is on record that will l,ear strict investigation, and the origin
ol the mistake has been more than once shewn.

more only returns in spring to the forests where its supplies are laid

up. It has been asserted that the acorns thus stored are always
those which contain a maggot, and, being fitted into the sockets pre

pared for them cup-end foremost, the enclosed insects are unable to

escape, as they otherwise would, and are thus ready for consump
tion by the birds on their return from the south. But this state

ment has again been contradicted, and moreover it is alleged that
these AYood peckers fol

low their instinct

blindly that &quot;they do
not distinguish between
an acorn and a pebble,&quot;

so that they &quot;fill up
the holes they have
drilled with so much
labor, not only with
acorns but occasionally
with stones

&quot;

(cf. Baird,

Brewer, and Eidgway,
North American Birds,
ii. pp. 569-571).

The next North-
American form deserv

ing notice is the genus
Colaptes, represented in

the north and east by
0. auratus, the Golden-

winged Woodpecker or

Flicker, in most parts
of the country a familiai-

bird, but in the south Callforman Woodpecker (Melanerpes

and west replaced by
the allied G. mexicanus, easily distinguishable among other char

acteristics by having the shafts of its quills red instead of yellow.
It is curious, however, that, in the valleys of the upper Missouri and
Yellowstone rivers, where the range of the two kinds overlaps,
birds are found presenting an extraordinary mixture of the other

wise distinctive features of each, and these birds have been de

scribed as hybrids. It would be premature to say whether this

view be correct or not, and in regard to it Dr Coues has well re

marked (Birds of the Northwest, p. 294), &quot;that it is only in virtue

of missing links we are enabled to predicate species in any case,&quot;

thereby indicating the possibility (not entertained for the first

time) that these supposed hybrids are examples of the more

generalized form of Colaptes, which becomes differentiated further

to the north and south into the specialized C. auratus and G.

mexicanus. Thus the subject is one highly interesting to the

student of evolution. 5

Some other Woodpeckers deserve especial notice, among them
the Colaptes or Soroplex campestris, which inhabits the treeless plains
of Paraguay and La Plata, and had become fully adapted to a terri

torial mode of life, as long ago observed by Azara and Darwin, but

yet has readily returned, since the opportunity has been afforded,
to the arboreal habits of its relatives, as remarked by Mr Hudson
(Proc. Zool. Society, 1870, pp. 158-160). A similar provision of

habit and haunt obtains in a South-African Woodpecker, Gco-

colaptes olivaceus, which lives almost entirely on the ground or

rocks, and picks a hole for its nest in the bank of a stream (Zoolo

gist, 1882, p. 208).

The Picidse offer a fruitful ground for taxonomical

speculation. At least three Subfamilies are admitted by
all modern systematists the Woodpeckers proper, Picinse;

the Piculets, Picumninse, which are small birds wanting
the stiff rectrices of the former; and the WRYNECKS (q.v.).

Sundevall (Conspectus Avium Picinarum, Stockholm,

I860) gave up the attempt to establish genera in the

first of these, though lie separated the 254 species which
he admitted into 4 Series and 30 Tribes, thereby differing
from the method of Malherbe, who, in his great monograph
of the Family,

6
recognized 277 species and 19 genera, as

well as from Prof. Cabanis, who (Mus. Ifeineanum, iv.

part 2) strove to establish 48 genera in about three-

fourths of the whole Family, and from Gr. R. Gray, who
in his Hand List recognized 4 Subfamilies, 19 genera, 74

subgenera, and 312 species. It seems obvious that until

5 When more is known it will very likely be found that a somewhat
similar state of things exists in the Palsearctic area in regard to the

various local races of, or
&quot;species&quot;

allied to, Dendrocopus major and
D. minor respectively. At present the only cases that seem to be

strictly parallel are those furnished by the genera Coracias (cf.

ROLLER) and Euplocamus (cf. PHEASANT).
8
Monographic des Picidees, 4 vols. folio, Metz, 1859-62.
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the aid of the anatomist is invoked no satisfactory

arrangement can be supplied, and it is not certain that

even then will the desired end be reached, for Macgilli-

vray, who furnished Audubon with elaborate descriptions
of parts of the structure of several North-American forms,
found considerable differences to exist between species
which can hardly be but nearly allied. Some of the most

striking of these differences often lie in the form and

development of the hyoid bones, and of the muscles which
work the extensile tongue. Unhappily the subject does

not seem to have been pursued by any other investigator ;

but it may be mentioned that some limited researches on
the pterylosis, conducted by Kessler (Bull. Soc. Nat.

Moscou, xvi. p. 285), in addition to those of Nitzsch,
indicate that as being also a promising line of inquiry,

though one that has scarcely been attempted by any
other workers. 1

(A. N.)

WOODSTOCK, an ancient corporate market-town of

Oxfordshire, England, is situated on a stream formerly
called the Ennis and now the Glyme, which separates
Old and New Woodstock, about 8 miles north-west of

Oxford. The church of St Mary Magdalene, in New
Woodstock, is of Norman date, but has been greatly
altered by restoration, and now has Decorated chancel
with Perpendicular additions, clerestoried nave, Decorated
north aisle and Early English south aisle retaining a por
tion of the Norman doorway, Perpendicular west porch,
and Perpendicular west tower. The church contains many
interesting monuments. The town-hall, erected in 1766
after the designs of Sir William Chambers, includes a

market-place and the fire brigade station, with public hall

and council-chamber above. Almshouses were erected in

1798 by Caroline, duchess of Maryborough, and endowed
with 3500, which has been increased by bequest at

different periods. The town is dependent chiefly on agri

culture, but the manufacture of leather gloves has been
carried on from an early period. By the Municipal Cor

porations Act, 1882, the borough (area about 30 acres),

formerly governed by a charter of Charles II., was placed
under a corporation. The population of the parliamentary
borough (area 20,804 acres), which had been extended in

1832 and ceased to be separately represented in 1885,
was 7033 in 1881.

The old manor house of Woodstock, which is supposed to have
l&amp;gt;een built upon the site of a Roniau villa, was at an early period
a royal residence. Here Alfred the Great is said to have resided
while translating Boetius. At a witenagemot held at Woodstock
by King Ethelred a code of laws was published for the govern
ment of the Anglo-Saxon kingdom. Henry I. made Woodstock a
favourite residence, and formed a zoological garden there. Wood
stock was the scene of Henry II. s courtship of Rosamond Clifford,
aiid his frequent visits to the place led to the building of the
nucleus of the town of New Woodstock. A first assize was held
at Woodstock in 1184. It sent representatives to parliament from
1301-2 till 1885. It was incorporated by Henry VI. in 1453, and
the charter was confirmed and extended by successive monarchs,
that granted by Charles II. remaining the governing charter till

1882. Queen Elizabeth was a prisoner at Woodstock from May
1554 till May 1555, and after her accession to the throne visited it

in 1566 and again in 1575. In 1576 she made the town a staple of
wool and yarn. Woodstock was visited by James I. and by Ara
bella Stuart. During the Civil War it was the scene of frequent
military operations, and after a siege it surrendered to the parlia
ment 20th April 1646. After the battle of Blenheim the manor of
Woodstock was by Act 3 and 4 of Queen Anne, chap. 4, bestowed
in perpetuity on John duke of Marlborough. Blenheim palace,
built by the duke from the designs of Sir John Vanbrugh, was
completed in 1715. In 1723 the old manor house was destroyed
and the site levelled.

See Marshall s Early History of Woodstock Manor, 1873.

WOODSTOCK, a town, port of entry, and the capital
of Oxford county, province of Ontario, Canada, is situated

1 Mr Hargitt, author of many papers in The Ibis on birds of this

Family, has undertaken a catalogue of the specimens belonging to it

contained in the British Museum.

on the river Thames and Cedar Creek, and on the Great
Western Railway, 80 miles south-west of Toronto. The
trade is of growing importance. There is good water-

power, and the town possesses several corn-mills and a
woollen factory. Its healthy situation and the beauty cf

the neighbouring scenery attract a number of summer
visitors. The population in 1881 was 5373.
WOOD-WORK. See BUILDING, vol. iv. pp. 476-500.
WOOL AND WOOLLEN MANUFACTURES. Wool

is a modified form of hair, distinguished by its slender,

soft, and wavy or curly structure, and by the highly
imbricated or serrated surface of its filaments. The
numerous varieties of the sheep are the most characteristic,
as they are also by far the most important, producers of
wool

;
but the sheep is by no means the only animal which

yields wool employed for industrial purposes. The alpaca
and other allied fibres obtained from the alpaca and its con

geners in South America (see ALPACA, vol. i. p. 597, and
LLAMA, vol. xiv. p. 738), the mohair yielded by the Angora
goat (MOHAIE, vol. xvi. p. 544), and the soft woolly hair

of the camel are all wools of much industrial importance,
while the most costly wool in the world is that yielded by
the Cashmere goat of the Himalayan Mountains. At what

point indeed it can be said that an animal fibre ceases to

be hair and becomes wool it is impossible to determine,
because in every characteristic the one class by imper
ceptible gradations merges into the other, so that a con
tinuous chain can be formed from the finest and softest

merino to the rigid bristles of the wild boar.

Next to cotton, wool is the most important of all textile Early
fibres used by mankind. From the ease with which it History,

may be made into thread, and owing to the comfort derived

j

from clothing of woollen texture, it naturally would be the

I

textile first used by mankind for clothing. The testimony
of all ancient records goes to prove the high antiquity of

woollen textures and the early importance of the sheep.
The different kinds of wool and the cloth made from them
in antiquity are described by Pliny (//. N., viii. 73, 74,

190*2.).

Among the arts of civilized life which the British Isles Wool in

owe to the Romans not the least important was the spin-
Britain,

ning and weaving of wool. The sheep certainly was a
domestic animal in England long before the period of the
Roman occupation ;

and it is most probable that such use
was made of sheep skins and of wool as was common
among uncivilized races. But the Romans established a
woollen factory whence the occupying army was supplied
with clothing, and the value of the manufacture was soon

recognized by the Britons, of whom Tacitus remarks,
&quot; Inde etiam habitus nostri honor et frequens toga&quot;

(Ayric., c. 21). The product of the Winchester looms,
and the wool whence it was made, soon established a

reputation abroad, it being remarked that &quot;the wool of

Britain is often spun so line that it is in a manner com

parable to the spider s thread.&quot; The reputation which

English wool at this early period established was main
tained throughout mediaeval times

;
and the fibre was in

great demand in the Low Countries and other Continental

centres where skill in manufacture was highly developed.
! There are many allusions to woollen manufactures in

! England in early times
;
but altogether the native industry

j

could not rival the products of the Continent, although the

troubles in various industrial centres, from time to time,
caused skilled workers in wool to seek an asylum in

England. In the time of William the Conqueror Flemish
weavers settled under the protection of the queen at Carlisle,

but subsequently they were removed to Pembrokeshire.
At various periods in the reigns of succeeding monarchs
further immigrations of skilled Flemish weavers occurred,
and they were planted at different places throughout the
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country. The cloth fair in the church yard of the

priory of St Bartholomew was instituted by Henry II.
;

guilds of weavers were established
;
and the exclusive

privilege of exporting woollen cloth was granted to the

city of London. Edward III. made special efforts to

encourage woollen industries according to the manner in

which it was supposed in mediaeval times that trade could

be best encouraged. He brought weavers, dyers, and

fullers from Flanders; he himself wore Flemish cloth; and

to stimulate native industry he prohibited under pain of

life and limb the exportation of English wool. Previous

to the time of Edward III. English wool had been in

larger demand on the Continent, where it had a reputation
exceeded only by the wool of Spain, which for ages pro
vided Europe with the best material for cloth-making.

The customs duties levied on the export of wool were an

important source of the royal revenue, and Edward III. s

attempt to stop the trade appears to have been an honest

though misguided attempt to foster native manufactures.

His prohibitory law was, however, found to be unworkable,
and the utmost that both he and his successors were able

to effect was to hamper the export trade by vexatious

restrictions and to encourage much &quot;running&quot;
or smuggling

of wool. Thus while Edward III. limited the right of

exporting to merchant strangers, we find that Edward
IV. decreed that no alien should export wool and that

denizens should export it only to Calais. Legislation of

this kind prevailed till the reign of Elizabeth, when the

free exportation of English wool was permitted; and Smith,
in his Memoirs of Wool, points out that it was during this

reign that the manufacture made the most rapid progress
in the country. In 1660 the absolute prohibition of the

export of wool was again decreed, and it was not till 1825
that this prohibitory law was finally repealed. The pro
hibition appears to have been based on the mistaken

notion that England possessed a monopoly of the finest

kinds of wool, and that by withholding it from foreign

competitors the home manufacturers would command the

markets of the world. The results of the prohibitory law
were exceedingly detrimental : the production of wool far

exceeded the consumption ;
the price of the raw material

fell; wool
&quot;running&quot;

or smuggling became an organized
traffic; and the whole industry became disarranged. Extra

ordinary expedients were resorted to for stimulating the

demand for woollen manufactures, among which was an
Act passed in the reign of Charles II. decreeing that all

dead bodies should be buried in woollen shrouds, an
enactment which remained in the Statute Book, if not in

force, for a period of 120 years. On the opening up of

the colonies, every effort was made to encourage the use
of English cloth, and the manufacture was discouraged and
even prohibited in Ireland.

It was not without reason that the attention of monarchs
and legislators was so frequently directed to the woollen

industries. Wool was indeed &quot;the flower and strength
and revenue and blood of England,&quot; and till the develop
ment of the cotton trade, towards the end of the 18th

century, the woollen industries were, beyond comparison,
the most important sources of wealth in the country.
What the actual value of the trade at any early period was
it is impossible to ascertain, and the estimates of wool pro
duction and the value of the manufactures in the 17th and
18th centuries vary widely. Towards the close of the 17th

century the wool produced in England was estimated to

be worth 2,000,000 yearly, furnishing 8,000,000 worth
of manufactured goods, of which there was exported about

2,000,000 in value. In 1700 the official value of

woollen goods exported was about 3,000,000, and in

the third quarter of the century the exports had increased
in value by about 500,000 only. In 1774 Dr Campbell

(Political Survey of Great Britain) estimated the number of

sheep in England at 10,000,000 or 12,000,000, the value

of the wool produced yearly at 3,000,000, the manu
factured products at 12,000,000, and the exports at

3,000,000 to 4,000,000. He also reckoned that the

industry then gave employment to 1,000,000 persons.

These figures, in the light of the dimensions of present day
industries, may appear small, but they bore a predominant

relationship to the other great sources of employment and

trade of the period. In 1800 the native crop of wool was

estimated to amount to 96,000,000 Ib
; and, import duty

not being imposed till 1802, the quantity brought from

abroad was 8,600,000 ft, 6,000,000 ft of which came from

Spain. In 1825 the importation of colonial wool became

free, the duty leviable having been for several previous

years as high as 6d. per ft, and in 1844 the duty was

finally remitted on foreign wool also.

Sheep were introduced at Jamestown in Virginia in Wool in

1609, and in 1633 the animals were first brought to America.

Boston. Ten years later a fulling mill was erected at

Rowley, Mass.,
&quot;

by Mr Rowley s people, who were the first

that set upon making cloth in this western world.&quot; The

factory woollen industry was, however, not established till

the close of the 18th century, and it is recorded that the

first carding machine put in operation in the United

States was constructed in 1794 under the supervision of

John and Arthur Schofield.

The prevailing colour of sheep s wool is white, but it Tho

must not be forgotten that there are races with black,
slieeP-

brown, fawn, yellow, and grey shades of wool. For manu

facturing purposes generally white wool is, of course, most

valuable, but for the homespuns, which in earlier times

absorbed the bulk of wool, natural colours were in many
cases desirable and used with good effect. In domestic

spinning, knitting, and weaving, natural colours are still

largely taken advantage of, as in the cases of rough yarns,
Shetland knitted shawls, Highland tweeds, &c.

As has already been indicated, the distinction between Cliarac-

wool and hair lies chiefly in the great fineness, softness,
teristics

and waved delicacy of woollen fibre, combined with a
wo *

highly serrated surface. These peculiarities are precisely
the characters which give wool its distinctive value as a

textile fibre, and most distinctive of all is the serrated

structure which specially belongs to wool and gives it the

important property of felting, upon which many of its

applications depend. The serrations of wool and the

wavy structure it assumes are closely connected, those

wools which have the greatest number of serrations being
also most finely waved in structure. The appearance pre
sented by wool under the microscope, as compared with the

aspect of certain other animal fibres, is shown in fig. 1

(compare vol. ix. p. 133). The imbrications all lie in one

direction, from the root, their growing point, upwards to

the apex of the fibre, so that, while a lock of wool drawn
between the finger and thumb from the root end outwards

slips quite smoothly, if drawn in the contrary direction

from point to root it offers a distinct resistance, and
the fibre feels harsh and rough. Under the influence of

moisture and pressure, tangled masses of wool thoroughly
interlock and mat together, by the mutual clutching of the

serrations of the fibres, and it is thus that the shrinking
and thickening of woollen textures under washing is

accounted for, and the capacity of cloth for felting or

fulling is due to this condition of the fibre. The serrations

are most numerous, acute, pointed, and distinct in fine

merino wools, as many as 2800 per inch being counted
in specimens of the finest Saxony wools. In the Leicester

wool of England, on the other hand, which is a long bright

staple, the serratures are not only much fewer in number,

counting about 1800, but they are also less pronounced
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in character, so that the fibre presents a smoother, less

waved character. In some inferior wools the serrations

are not so many as 500 per inch. A similar difference

may be noted in the fineness of the fibres. Saxony lambs
wool has a diameter of from T^Vir to T gVff inch, whilst

coarse Algerian wools may rise to a maximum diameter of

about inch.

Other distinguishing qualities of good wool consist in

uniformity and strength of fibre with freedom from tender

or weak portions in its length, a condition which not unfre-

quently arises from ill health in the sheep. In ill-bred wool

there may also

be found inter

mingled &quot;kemps&quot;

or dead hairs,

straight coarse

shining fibres

which show con

spicuously among
the wool, and be

come even more

prominent in the

manufacturedand

dyed goods. Wool
also possesses a

softness of touch

and an elasticity

both in the raw
and manufactured
condition which

distinguish it

from all other

fibres. In length
of staple it varies

very much, attain

ing in combing
wools to a length
of as much as 15

to 20 inches. As
a rule the fine

felting wools are

short in staple,

these constituting

carding or woollen yarn wools
;
and the longer are lustrous

and comparatively straight, and thus most suitable for

combing or worsted wools. The latter wools approach
mohair and alpaca in their characters, and they are pre

pared and spun by the same class of machinery.
The bulk of the wool of commerce comes into the

market in the form of fleece wool, the product of a single

year s growth, cut from the body of the living animal.

The first and finest clip, called lambs wool, may be taken
from the young sheep at about the age of eight months.
When the animal is not shorn till it attains the age of

twelve or fourteen months the wool is known as hogg or

hogget, and it, like lambs wool, is fine and tapers into long
thin ends. All subsequently cut fleeces are known as

wether wool, and possess relatively somewhat less value
than the first clip. Fleece wool as it comes into the

market is either
&quot; in the

grease,&quot; that is, unwashed, and
with all the dirt which gathers to the surface of the greasy
wool present ;

or it is received as &quot; washed &quot;

wool, the

washing being done as a preliminary to the sheep-shearing.
Skin wool is that which is obtained from sheep which
either die or are killed. Such wool is always of inferior

value and much impregnated with lime from the steeping
pits in the tan-yards in which the skins are first treated to

soften and swell the skin for facilitating the easy separa
tion of the wool from it.

The wool market is supplied from almost every quarter

FIG. 1. Micivscopic Structure of Wool, a, merino;
b. Southdown ; c, Leicester: d, mohair.

of the globe, and the qualities and varieties of the article

are exceedingly numerous. The range of woollen and
worsted manufactures is also very wide, and the raw
material suitable for one section of the trade is not at all

fitted to supply other sections. Much more than is the

case in any other textile industry we have in the woollen

trades practically a series of separate and distinct industries,
each with its own appropriate class of raw materials. The
main distinctions are (1) carding wools, in which felting

properties are desirable
; (2) combing wools, requiring

length of staple and brightness of fibre, for hard-spun non-

felting worsteds
;
and (3) carpet and knitting wools, in

which long and strong if somewhat coarse staple are the

essential qualities. Breeding, climate, and food are the

main factors in developing and rearing special races of

sheep in which the qualities essential for producing the

raw materials of any of these sections of industry are

secured.

For centuries the finer wools used for cloth-making Merino

throughout Europe were obtained from Spain, which was wo l-

the home of the famous merino breed developed from races

of sheep originally introduced into the Peninsula by the

Romans. Till early in the present century the superiority
of Spanish merinos remained unchallenged, but the Penin

sular War and its attendant evils produced a depreciation
of quality concurrently with the introduction of Saxon
and Silesian wools, which suddenly supplanted the product
of Spain, and hold the first place down to the present

day. The Spanish merino sheep was introduced into

Saxony by the elector in 1765, and by judicious crossing
with the best native race developed the famous electoral

breed. Merinos were carried to Hungary in 1775, and to

France in 1776, and in 1786 Daubenton brought them to

Rambouillet, whence a famous race developed. In 1802
the first merinos known to have left pure descendants were

taken to the United States, and in 1809-10 an importa
tion (4000) of merino sheep was made. The introduction

of merino blood has also largely modified certain of the

breeds of English sheep, and from them, crossed with the

English breeds, Southdowns and Leicesters, have sprung
the vast flocks of sheep in the various Australasian colonies,

which now bid fair to supply the whole world with wools

of the merino class, and of the very highest quality.

Of colonial wools, which are now by a long way the Colonial

most important supplied to the British market, the best wool-

qualities come from Port Phillip, Sydney, and Adelaide,
the first of these being excelled in quality as a cloth-

making wool by the merinos of Saxony and Silesia alone.

New Zealand also yields a very large annual crop of wool
of high quality, and the wool of Tasmania is generally of

fine colour, sound and uniform in staple. The Cape of

Good Hope is the source of a large supply of wool, much
of which, however, is unequal in strength and somewhat

kempy in character. A great proportion of the wool which

comes from South America is seriously deteriorated by
burrs, and it is of a character which fits it for the worsted

manufacture alone.

The wools grown in the United Kingdom may be British

separated into three classes (1) short or carding wool
;
wool.

(2) long or combing wool
;
and (3) blanket, carpet, and

knitting wool. Of short wools Southdown may be taken

as the type and best example. It is a staple of excellent

quality, milling well, and suitable either for the woollen

or worsted trade. The long wools of greatest importance
are obtained from the Lincoln and Leicester sheep. These

breeds yield a long fleece of remarkable lustre, and it was
the possession of this class of wool which gave England its

high reputation in former times as a wool-producing

country. A similar quality of wool is also obtained from

the East Riding Yorkshire breed of sheep. Cheviot wool
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approaches the Leicester class in some qualities, but is

destitute of the latter s peculiar lustre, aud is shorter in

staple, though strong in fibre, with good milling qualities,

which render it valuable for the tweed manufacture.

Intermediate between the long and short there are several

British breeds, which have been established either by
crosses or local conditions and treatment, the most im

portant of these being found in Shropshire, Staffordshire,

and Norfolk. The carpet wools are yielded by sheep of

the type of the Blackface of the mountainous regions of

Scotland, from which is obtained a fleece of long staple

but somewhat unequal qualities. Much of the Highland
wool is

&quot;

laid,&quot;
that is, impregnated with tar, from the

practice of the stock-masters of smearing the animals with

a mixture of tar and fat immediately after shearing, with

a view of protecting them from the rigours of the climate.

Of wools of a special character there may be noted Welsh

wool, which possesses properties fitting it pre-eminently
for the making of the famed Welsh flannels, and Shetland

wool, which being very fine and soft in its nature is almost

entirely worked up into delicate yarns for knitting the

well-known Shetland shawls and other knitted work.

The weight of a fleece of wool of the various breeds of

sheep ranges from under 2 Ib in the case of the small

Shetland breeds up to 8 or 9 Ib for the large merinos and
other heavy races, and in exceptional cases a heavy ram s

fleece may reach so much as 15 Eb
; but, taken all over,

sheep may be reckoned to yield on an average 5 Ib of wool

in a year.
Sheep Where there is abundance of water and other con

mg&amp;gt; veniences it is the practice to wash or half-wash sheep

previous to shearing, and such wool comes into the market
as washed or half-washed fleece. The surface of a fleece

has usually a thick coating of dirt adhering to it, and in

the cases of merino breeds the fleece surface is firmly caked

together into large solid masses, from the adhesion of

dirt to the wool constantly moist with the exudation from
the skin of the greasy yolk or &quot;

suint,&quot; so that in an un
washed fleece nearly 30 per cent, of weight may represent
dirt, and about 40 per cent, the greasy suint which lubri

cates the wool, while the pure wool is not more than
one-third part of the whole. The yolk forms a protective

covering to the sheep, rendering the fleece impervious to

moisture, and while left in the wool also preserves it soft,

pliant, and silky to touch. It forms a kind of natural

soap, consisting principally of potash salts with animal

oil, almost entirely soluble in cold water. The following
analyses of German merino wool the variety in which
suint is most largely developed illustrate the difference

which may result in the composition of the fibre from the

simple washing of the fleece on the sheep s back :
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is not sufficient for the ordinary purposes of the manu
facturer. The scouring process is thus the first link in

the long chain of manufacturing processes through which

wool passes. On the careful and complete manner in

which scouring is effected much depends. The qualities

of the fibre may be seriously injured by injudicious treat

ment, while, if the wool is imperfectly cleansed, it will

take on dye colours unevenly, and all the subsequent

manufacturing operations will be more or less unsatisfac

tory. The water used should be soft and pure, both to

save soap and still more because the insoluble lime soap
formed in dissolving soap in hard water is deposited on

the woollen fibres and becomes so entangled that its

removal is a matter of extreme difficulty. Wool washed
with hard water is always harsh to the touch, and takes

on dye colours but unevenly, owing to the interference of

unremoved lime soap. In former times stale urine was
a favourite medium in which to scour wool

;
but that is

now disused, and a specially prepared potash soap is the

detergent principally relied on. Excess of alkali has to

be guarded against, since uncombined caustic acts ener

getically on the wool fibre, and is indeed a solvent of it.

On this account a soap solution of too great strength leaves

the wool harsh and brittle, and the same detrimental result

arises when the soapy solution is applied too hot.

In former days, when the method of hand-scouring pre

vailed, the wool to be washed was placed with hot soap-
sud in a large scouring &quot;bowl&quot; or vat, and two men with

long poles kept stirring it gently about till the detergent
loosened and separated the dirt and dissolved the grease.
The wool was then lifted out and drained, after which it

was rinsed in a current of clean water to remove the

&quot;scour,&quot;
and then dried. These operations are now per

formed by mechanical agencies; and, to save soap, it is the

practice to first steep the wool in steepers, tubs having a

perforated false bottom in which steam is blown through
the wool steeped in pure water. The process removes
much mechanically mixed dirt, and softens the other

impurities, expanding the fibres themselves, and thus

rendering the scouring operation easier and more expedi
tious. In machine scouring the object aimed at is to bring
all the wool equally under the influence of the soapy
solution, and to prevent it from matting into lumps in its

progress through the washing bowls. Usually the wool

passes through two sets of bowls, the soap solution being
stronger in the first set. The wool is fed into one extre

mity of the bowl, which is an oblong vat, by an endless

apron from which it passes to an immersed plate which
sinks it into the hot soapy solution, where the whole is

thoroughly soaked. It is then carried to the opposite
end of the bowl, either by a series of forks or rakes

with reciprocating motion, or by sets of iron prongs
fixed at a uniform distance on a frame to which recipro

cating action is communicated by eccentric mounting.
These carry the wool forward by gentle progression, so as

not to ball it, till at the upper end it is caught and

squeezed between rollers to wring out part of the water
from the fibres, and then passed on for further drying.
The more gently and uniformly the drying can be

effected the better is the result attained, and over-drying
of wool has to be specially guarded against. By some
manufacturers the wool from the squeezing rollers is

whizzed in a hydro-extractor, which drives out so much of

the moisture that the further drying is easily effected.

The commonest way, however, of drying is to spread the

wool as uniformly as possible over a framework of wire

netting, under which are a range of steam-heated pipes,
the sides being enclosed in a framing of wood. A fan
blast blows air over these hot pipes, and the heated air

passes up and is forced through the layer of wool which

rests on the netting. Unless the wool is spread with

j great evenness it gets unequally dried, and at points where
the hot air escapes freely it may be much over-dried. A
more rapid and uniform result is obtained by the use of

Petrie s wool drier, which consists of a close chamber
divided into five horizontal compartments, the floors of

which consist of alternate fixed and movable bars.

Under the chamber are a tubular heating apparatus and a

fan by which a powerful current of heated air is blown up
the side of the chamber, and through all the shelves or

compartments successively, passing in the path over which
the wool slowly travels. The wool is entered by con
tinuous feed at one side of the chamber; the strength of

the blast carries it up and deposits it on the upper shelf,

and by the action of the movable bars, which are worked

by cranks, it is carried forward to the opposite end, whence
it drops to the next lower shelf, and so on it travels till at

the extremity of the lower shelf it passes out by the

delivery lattice well and equally dried. Moore s drier is

a simpler and less expensive form of drying apparatus,
intermittent in its action. It consists of a case enclosed

except as regards the top, where there are openings to

allow the escape of moist air. It contains two tiers of

steam-heated pipes, and directly over the top of each tier

there is a row of iron rollers of small diameter set close

together. At one end of the machine is a door for feeding
wool into it, and at the opposite extremity is a spiked
drum geared to rotate at a high speed. A fixed quantity
of wool is fed into the machine at one time and placed on
the lower series of rollers. These in their rotation carry
the wool forward exposed to the heat of the pipes both
above and below, till it reaches the drum, which, revolving

rapidly, lifts it to the higher range of rollers. Over these

the wool is carried back, till at the other end it again falls

to the lower range, and so it circulates through the machine
till the drying is completed. To withdraw the dried wool

it is only necessary to raise the outlet door over the

revolving drum, when it throws out the contents of the

machine as fast as the wool comes within its range.
The dried wool, notwithstanding the several manipula- Teazing.

tions to which it has been subjected, is still in the

condition of matted locks, which have to be opened
up and the whole material brought into a uniformly
free and loose condition. This is effected in the Willey
or teazing machine, which consists of a large drum and
three small cylinders mounted in an enclosed frame. The
drum is armed with ranges of powerful hooked teeth or

spikes, and is geared to rotate with great rapidity, making
about 500 revolutions per minute. The smaller cylinders,
called workers, are also provided with strong spikes ; they
are mounted over the drum and revolve more slowly in a

direction contrary to the drum, the spikes of which just
clear those of the workers. The wool is fed into the drum,
which carries it round with great velocity; but, as it passes

on, the locks are caught by the spikes of the workers, and
in the contest for possessing the wool the matted locks

are torn asunder till the whole wool is delivered in a light,

free, and disentangled condition.

For certain classes of dirty wool, notably such as that Burring,

which comes from Buenos Ayres, still another preparing

operation is essential at this stage that is, the removal

of burrs or small persistently adherent seeds and other

fragments of vegetable matter which remain in the wool.

Two methods of effecting this one chemical, the other

mechanical may be pursued. The chemical treatment

consists in steeping the wool in a dilute solution of

sulphuric acid, draining off the dilute acid by means of

the hydro-extractor, and then immediately exposing the

wool to further rapid drying in a heat of about 250 F.

The acid leaves the wool itself uninjured, but is retained

XXI V. 83
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by the more absorbent vegetable matter, and the high

heat causes it to combine so energetically with the water

left in the burrs that the vegetable matter becomes com

pletely carbonized. The wool is thereupon washed in

water rendered sufficiently alkaline to neutralize any free

acid which may remain, and dried. The same burr-

removing effect is obtained by the use of a solution of

chloride of aluminium, a method said to be safer for the

wool and less hurtful to the attendant workmen than is

the sulphuric acid process. For mechanical removing of

burrs, a machine something like the Willey in appearance
is employed. The main feature of this apparatus is a

large drum or swift armed with fine short spikes curved

slightly in the direction in which it rotates. By a series

of beaters and circular brushes the wool is carried to and

fed on these short spikes, and in its rotation the burrs,

owing to their weight, hang out from the swift. The swift

as it travels round is met by a series of three burring rollers

rotating in an opposite direction, the projecting rails of

which knock the burrs off the wool. The burrs fall on a

grating and are ejected, with, of course, a good deal of

wool adhering to them, by another rotating cylinder.

Oiling. There remains yet another preliminary operation through
which wool generally has to pass previous to the spinning

processes. As delivered from the drying apparatus the

wool is bright and clean, but somewhat harsh and wiry to

the touch owing to the removal of the yolk which is its

natural lubricant. To render it properly soft and elastic,

and to improve its spinning qualities, the fibre is sprinkled
with a percentage of oil, comparatively small quantities

by some spinners none being used for worsted wools,
but a larger amount being applied in the oiling of wool for

woollen manufactures. The oil further has the advantage
of producing a certain adhesiveness of the fibre in the

spinning process, and thus it enables the spinner to get
a more level and finer yarn, and it prevents loss from the

flying off of separate fibres. As the oil is a costly item,
it is of consequence that it should be equally distributed

and used in a thrifty manner, for which end various

forms of oiling apparatus have been devised, which

sprinkle the oil in a very fine spray over thinly distributed

wool carried by an endless cloth under the sprinkler.

Gallipoli olive oil is the best medium for oiling combing
wool

;
and for carding wool the liquid olein expressed from

tallow and lard in the preparation of stearin is employed
with advantage.

Blending. The raw material is now ready for the various spinning
and other processes by which it is worked into useful

forms
;
but pure wool of one quality alone is not gene

rally used in the production of woven fabrics. For many
reasons among which cheapness figures prominently
wools are blended, and to no inconsiderable extent the
added material consists of shoddy, mungo, or extract wools

(see below). Blending with cotton is also practised, and
for some purposes silk and wool are mixed. The question of

colour as well as quality also determines blending opera
tions, natural coloured wools being frequently intermixed
to obtain particular shades for tweeds, knitting yarns, &c.
The various materials to be intermixed are bedded in due

proportion in separate layers over each other, and passed
through a teazer, from which they issue so intimately
intermixed that they present a uniform appearance.

Woollen The processes hitherto described although woollen
manufacture has been specially kept in &quot;View are more or
less essential to wool for all purposes to which it is

applied. But from this point the manufacturing opera
tions diverge into three main channels, which may be

regarded as almost distinct textile industries. First and
simplest we have the felt manufacture, in which cloth is

made without either spinning or weaving ;
second is the

factures.

woollen yarn and cloth manufacture, embracing the pre

paration of carded yarns and of cloth which is so milled or

felted as to have the appearance of felt; and, thirdly, in the

worsted yarn and cloth industry combed yarn is prepared
and cloth showing the yarn and pattern is woven. These
definitions must be taken to be accurate only in the broad

general acceptation.
Felt is a kind of cloth made without spinning or weaving, but Felt,

simply by the mutual adhesion of the imbricated fibres. The peculiar
property is most distinctly developed in the short or carding wools,
but all wool, in common with mohair, alpaca, vicugna, and camel s

hair, possesses it. Felting properties are also found in the hair of
other animals; the rabbit, especially, supplies the finer felts used
for hat-making, while the beaver hat, which is the ancestor of the
modern dress hat, was a felt of beaver hair. Felted cloth is made
by the combined influence of heat, moisture, and pressure or rubbing
on a uniformly spread-out mass of woollen fibres. The wool is

scribbled or carded out into a uniform lap of extreme thinness, but
of a length and breadth sufficient for the size of the cloth to be
made. A series of these carded laps are superimposed on each
other till the requisite thickness of material is attained, and gene
rally the two external laps are made of material superior to the

body. The lap so prepared is passed on between a series of pairs
of rollers, which press against each other partly immersed in a

trough of water, the upper rollers being solid and heavy while
those under are hollow and heated by steam. To the upper rollers

a gentle reciprocating motion is communicated, so that the material
is felted as it passes on. When duly condensed, the cloth, of

leathery consistence, is dyed, printed, dressed, and finished, when
required, like ordinary woollen cloths. Felt has extensive appli
cations, there being made from it druggets, carpets, table-covers,

horse-cloths, &c.
;
the coarser varieties are used for boiler-covering

and other mechanical purposes.
It becomes necessary here to indicate the specific distinction of Woollen

woollen and worsted yarns and cloth. In a general way it may be and
said that woollen yarns are those made from short wools possessed worsteds
of high felting qualities, which are prepared by a process of carding,
whereby the fibres are as far as possible crossed and interlocked
with each other, and that these cardings, though hard spun on the
mule frame, form a light fluffy yarn, which suits the material when
woven into cloth for being brought into the semi-felted condition

by milling which is the distinguishing characteristic of woollen
cloth. On the other hand, worsted yarns are generally made from
the long lustrous varieties of wool

;
the fibres are so combed

as to bring them as far as possible to lie parallel to each other
;

the spinning is done on the throstle frame, and the yarn is spun
into a compact, smooth, and level thread, which, when woven into

cloth, is not milled or felted. At all points, however, woollen and
worsted yarns as thus defined overlap each other, some woollens

being made from longer wool than certain worsteds, and worsteds

being, when made from short staple wool, also carded as well as

combed
;
and occasionally worsted yarn is spun on the mule frame,

while nulling or felting is a process done in all degrees, woollen

being sometimes not at all milled, while to some worsteds a certain

nulling finish is given. The fundamental distinction between the
classes rests in the crossing and interlacing of the fibres in preparing
woollen yarn, an operation confined to this alone among all tex

tiles, while for worsted yarn the fibres are treated, as in the case

of all other textile materials, by processes designed to bring them
into a smooth parallel relationship to each other.

Woollen yarns, as above explained, are exclusively made by the Carding,

process of carding. The simple apparatus the hand-cards with
which carding was done before the introduction of machinery and

factory-work consisted of square or oblong pieces of board with

handles, one face of the board being covered with card leather,
which was closely studded with fine elastic steel teeth, pointed
in one direction and bent as in fig. 3. These teeth were strong or

fine according to the nature, length, and strength of the fibre to be

carded, but the finer the teeth the more

closely were they studded together. A
quantity of teased and oiled wool was

placed on the surface of one card, which,
taken in the left hand, was held teeth FIG. 3. Card Teeth,

upward on the lap of the operator, while the other card, held in

the right hand teeth downward, and consequently pointed in an

opposite direction, was drawn from end to end over it, each card
thus taking up a share of the wool which became entangled in its

teeth. In this way, by drawing the one card over the other

repeatedly, the whole of the wool was ultimately separated and

equally distributed over the pair of cards. The wool was then

stripped out of the cards by drawing the teeth of one through those
of the other in the direction of their inclination. The carded
wool thus lifted out was condensed into a loose but uniform round

pipe or
&quot;carding&quot; by rolling on the back of the card, and these

cardings were then ready for spinning on the wheel.
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For the apparently simple operation of carding, the factory

machinery is complex, delicate, and very expensive. Ordinarily it

consists of three carding-engines, called respectively the scribbler,
the intermediate, and the finisher, but sometimes the intermediate

is omitted. In each of these there is a complicated series of card-

covered cylinders of different diameters running at different rates

of speed, sometimes in a contrary and sometimes in the same

direction, which are engaged in contending with each other for the

FIG. 4. Diagram of Scribbling Card.

wool supplied to the machine, in abstracting it altogether from
their neighbours, and passing it on to be again contended for and
teased in the operation, and finally passed clean out of the machine.

A sectional illustration (fig. 4) of the first portion of a &quot;scribbler&quot;

will serve as an illustration of the whole operation from beginning
to end. The wool is entered to the appa
ratus by a travelling lattice, the supply

being equalized and carefully distributed

by a mechanical feed. It is caught between
the lower two of a range of three feed-

rollers a, revolving immediately behind
which is the &quot;licker-in&quot; roller b, which

immediately takes possession of the por
tion of the feed which has fallen to the

share of the lower or No. 1 feed -roller.

The remainder of the feed is carried upward
on the middle feed-roller, from which it

is taken by the uppermost of the three

rollers a, and from it the wool is delivered

to the &quot;licker-in.&quot; In this way a certain

amount of preliminary blending and in

termixing is accomplished. Against the

licker-in revolves the &quot;angle stripper&quot; c,

the function of which is to remove the

wool from the former and deliver it over

to the great breast cylinder, which re

volves at a high speed (surface-velocity about f mile per minute).

By the cylinder it is carried on till it comes against a small roller

revolving slowly in the opposite direction, called
&quot; worker No. 1

&quot;

d,

which abstracts part of the wool, and carrying it round gives it up to

the somewhat smaller roller, the
&quot;stripper&quot; e, which again delivers

it to the breast cylinder. Passing on it carries the wool partly to

three such sets of cylinders and rollers over which the wool passes
till it is delivered. The intermediate carding-engine has two swifts,
with relative workers, &c.

,
and the finisher has also two swifts and

a condenser. In some carding-engines the swifts are provided with
more than two sets of workers and strippers. This is particularly
the case in a class of carding-engines provided with only one swift
or cylinder of very large diameter, around which there are five sets

of workers and strippers (tig. 5).

The carded wool, as it leaves the last swift of the finisher card, is Condens-
in the form of a continuous equally-distributed lap. To prepare it

ing.
for spinning, this lap must now be divided into a series of equal
strips or ribbons, and these then condensed into a rounded carding
or sliver sufficiently compact to bear winding on a bobbin. The
condenser for doing this is attached to the finisher card, and con
sists of rings or bands of card-cloth the width of the strips to be

made, placed on one or on two cylinders, which rings doff the

portion of the lap against which they revolve and yield it up to a

stripper. These strips as they pass out are acted on by a pair of

rubbers which, by a partly oscillating motion, rub the strip into the
form of a carding of rounded loose untwisted fibres, which in the

subsequent operation of spinning is easily drawn out to the degree
of tenuity required in the yarn to be made.
The mule-frame employed for spinning woollen yarns is the same Mule

in principle as, but in some respects modified in action from, the spinning,

spinning-mule used for fine counts of cotton yarn. The mule (fig.

6) consists of a stationary frame on which the bobbins of sliver are

placed, and of a carriage which travels back and forward a distance
of in all about 2 yards from the stationary frame. The carriage
contains in a horizontal row the spindles which give twist to the

yarn and wind it on the bobbins or paper tubes fixed on them ;

FIG. 5. Single-Cylinder Carding Engine.

the second worker/, and stripper g, when the same operation is re

peated. Continuing its progress, the cylinder with its covering of
wool next comes in contact with the

&quot;fancy&quot; h, the teeth of which
are set so as to pass a little way into those of the cylinder. Its

effect is to throw the wool partly out of its teeth and prepare it for

being entirely removed by the &quot;doffer&quot; i, which is the next roller

met by the cylinder, and which, like the
&quot;fancy,&quot;

revolves in a

contrary direction to the breast cylinder. The angle stripper j
passes the wool from the dofFer to the next cylinder, which is

called a
&quot;swift,&quot; and which has the same workers, strippers, fancy

and doffer rollers aa the breast cylinders. The scribbler contains

FIG. 6. Wool Spinning Mule.

and the complicated motions of the whoie machine are regulated

by gearing and belting from head-stocks on the stationary frame.

The carriage being close up to the stationary frame, the ends of the

slivers are passed through a pair of small giving-off rollers and
attached to the bobbins or tubes in the carriage. The carriage then

begins to travel back on its rails, the slivers being simultaneously
delivered to it through the rollers, at the

same rate at which it travels, till, say, a yard

length is given out, and as the carriage has
been moving back the spindles have been

revolving slowly so as to communicate some
twist to the sliver; but up to this point
there has been no drawing out or drafting.
But now the rollers cease to give out sliver,

the carriage continues travelling back, and
the spindles revolve at a greatly increased

rate, simultaneously drawing out the sliver

and giving it the requisite twist, till, when
it comes to the end of the rails over which
it runs, the yard of original sliver is drawn
out to 2 yards of yarn and twisted almost

enough. The full twist is given while the

carriage remains standing at the end
;
then

the spindles are reversed two or three times
to unwind a small proportion of yarn which

the twisting operation leaves near the point of the bobbin
;
and

lastly the carriage is run in to the stationary frame while the

spindles wind the now finished yarn on the bobbins or tubes, an
automatic arrangement securing due tension and the proper wind

ing of the yarn.

Yarn, as delivered from the mule in woollen-spinning, or from the Woollen
throstle in the case of worsteds, is in the condition known as singles, yarn
For twisting the singles into yarn of two or more ply it is wound
on bobbins

;
sometimes the bobbins from the spinning-frame are

used direct, and placed on pegs in the twisting-frame, which is a

mechanism like the throstle, but without the arrangement for
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drafting. The twist is given in the reverse direction from that in

which the singles are spun, and thereby the single is to some extent

untwisted. Yarns of two-, three-, and five-ply and upwards are

made
;
these are sometimes redoubled or again twisted together.

The yarn may be made up of precisely the same singles; sometimes

diilerent counts or sizes of singles are twisted together; in other

cases the colours may be different; and yet again yarns may be made
of distinct fibres, such as wool and cotton, or wool and silk, &c.

Numerous variations of the method of twisting are employed to pro
duce loops, knots, and other irregularities in the yarn, for con

venience in weaving and knitting iaucy textures.

Worsted If we adhere to the definition of worsted yarn which distin-

yarn. guishes it as being made from wool fibres brought as far as possible
into a level parallel condition, we shall have to do only with two
methods of manufacture, (1) of yarn from long wool by the method
of drawing, gilling, and combing, and (2) of yarn from medium and
short staple wools, which are first carded and afterwards combed.
But there is commonly added a third class of worsted yarns, worsted

only in the sense that they are not meant for felting. These are

carpet yarns and lightly twisted knitting yarns, which, being
meant to be full and open in structure, are prepared for spinning
by carding alone, precisely as in making woollen yarns.

Combing. The primitive method of wool-combing, and the simple imple
ments employed till comparatively recent days, when the ingenious
machinery now used was invented, will serve to illustrate the

problem of preparing long wool for spinning. The hand combs

employed were studded with two sometimes three rows of long,

smooth, rounded, and sharp-pointed steel spikes. The operative
was provided with a pair of these combs. He had a comb-post to

which he could attach them, and a comb-pot or small stove in

which he heated the teeth of his combs and the wool which he
worked. The teeth of one comb being duly heated he fixed it in

the comb-post, and taking a quantity of wool previously oiled he
dashed it in portions into the teeth of the comb and drew it

through, leaving a portion locked in the spikes, and this operation
he continued till the comb was well filled with wool. Then he

placed it in the comb-pot to heat up, while he similarly proceeded to
iill the teeth of the second comb, which in the meantime had been

heating. With both filled and duly heated, he took one comb in
his left hand, laying it in his lap teeth upwards, and with the other
in his right he proceeded to comb out the locks, beginning first at
the tips and working gradually in as the fibres were smoothed and
opened out. In the end the combs were worked with teeth close

up to each other and through the entire mass, the noils or short
fibre being thus entirely combed out, excepting a small quantity
left in the teeth which could not be reached by the opposing
combs.
The typical modern process in worsted-yarn fabrication is that

in which the preparation consists in gilling and subsequent comb
ing, as practised when long wool is the staple to be treated. The
object of gilling is to bring all the fibres level and parallel to each
other, and to prepare a uniform sliver for the subsequent combing
operation. The gilling-machine or gill-box (fig. 7) in its essen
tial features consists first of a pair of rollers to which the wool is

FIG. 7. Screw Gilling Machine.

fed. Beyond these it is caught by rows of steel pins fixed in heavy
steel bars, termed fallers, which rise in close and constant succession

immediately behind the feed-rollers, penetrate the wool presented
to them, and travel forward with it towards a second pair of rollers
which catch the fibre and draw it away. The spike-covered fallers
are so called because they travel from one to the other pair of

tollers, carried forward by endless screws into which they are

threaded, then, falling down, are returned by the action of similar

screws operating in the opposite direction, till just under the feed-

rollers they rise again to catch the feed of wool, and so continue to

circulate. There is thus a continuous line of fallers travelling be

tween feed-rollers and back rollers, but as the back rollers revolve
much more quickly than the front rollers, and also draw the wool

through them more rapidly than it is presented to them by the

fallers, there is a constant and steady drawing of wool away from
the front rollers and through the teeth of the fallers, and this

draught tends to cause all the fibres to arrange themselves in the
direction in which they are being gently dragged. A set of gill-
boxes consists of five or six machines constructed on the same

principle, but with the pins of the fallers finer and more closely
studded as the fibre travels on and as the orderly and symmetrical
arrangement of the sliver increases. Prom the first two or three
machines the wool is generally delivered as a broad lap, and it is

similarly presented to the next, but in the later boxes the pro
duct is condensed into a sliver, which is received in large cylin
drical tin cans. Six of these cans are brought to the front of the
next gill-box, and the six slivers are, in passing through, drawn into
and delivered as one, and, such an operation being repeated three

times, it will be seen that any original portion of sliver must be
distributed over a great length, and in this way the fibres are

brought even with each other and a very level and uniform strand
is produced. In the original form of gill-box the fallers travelled

from front to back at a uniform speed, and thus all the draughting
was done by the rapid rotation of the back rollers. Now, by a

graduated pitch in the screws which carry the fallers forward, they
travel at a steadily accelerated rate, beginning slow, and reaching
their greatest rapidity just as they deliver the wrool to the back

rollers, which revolve still more rapidly. Thus there is steady
draughting throughout the whole range of the machine, and the
wool is at once more gently treated and more uniformly drawn out
than in the old forms of the machine.

It will be obvious that the gill-boxes through which long wool

passes, while possessing the power of bringing the fibres into a

smooth, equal, and regular condition, do nothing in the way of

selecting and separating out the long and straight from the short
and curly fibres which are always intermixed. To obtain an even,

and smooth worsted yarn it is necessary to effect this separation,
and it is the function of the various forms of combing machine
now in use to separate the

&quot;top&quot;
or long fibre from the &quot;noil&quot; or

short and broken wool, and to deliver the former as a continuous
sliver of uniform size. The invention of a successful combing
machine has been the great triumph of the modern worsted in

dustry, and the introduction of the apparatus led, as is commonly
the case with all great inventions, to a vast amount of dispute anil

litigation, and many conflicting claims of merit. About 1840 at
least three investigators were separately at work on the problem
Mr S. C. Lister of Bradford, Mr Donisthorpe of Leicester, and

M. Heilmann of Alsace. Messrs Lister and Donisthorpe conjointly
ecured a patent for a combing machine, in connexion with which

they entered into partnership, but their patent rights were success

fully disputed by Heilmann under a patent granted to him in 1847,
and they were obliged to buy up his invention for 30,000. Since
that time much attention has been given to combing machinery,
not for wool alone, but also for spun silk and cotton ; and now there

are many varieties of apparatus in the market for doing what not

very long ago was pronounced to be utterly impracticable. The
three principal classes of machine at present used for wool-combing
are (1) the Lister or nip machine, which is most suitable for long
combing wools, mohair, and alpaca ; (2) the Noble or circular comb,
principally useful for combing shorter staple or intermediate wools ;

and (3) the Holdeii or square-motion comb, which is applicable
for short staple wools. It is impossible here to convey a full con-

eption of the delicate almost intelligent manner in which these

machines work. A principal feature of them is a large ring or

circle studded with rows of fine steel pins, which is made to revolve

horizontally within the machine. By various devices the wool is

Fed into the teeth of the ring in a continuous series of tufts with
its ends overlapping the edge of the ring as it revolves. In the

case of the nip machine the wool is fed in by fallers as in the gill-

box. The end of the sliver is caught by a nip which tears a tuft

through the pins of the fallers, and thus partly combs it out. This
tuft the nip places on the teeth of the revolving circle, by which it

is carried on till it comes to a pair of upright rollers revolving
close to the edge of the circle. These rollers catch between them
the ends of the long fibre and draw it out of the teeth of the circle

in a continuous sliver as it revolves. The Noble or circular comb
is provided with three pin-studded rings, one large and two small,
the latter being so centred within the larger ring that in rotating
their outer edges just meet the inner edge of the large ring which
rotates around them. The tufts of wool are dabbed down over

the pins of the larger and smaller circles at the points where they
meet, and of course as they rotate the teeth immediately begin to

draw apart, and the wool is divided, the long fibres hanging over

the edge of each circle. These fibres are caught between upright
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rollers, which thus deliver four continuous slivers of top, and leave

the noil to be otherwise lifted out of the teeth.

The sliver as delivered from the combing machine is made up
into a ball by a balling gill-box, behind the back rollers of which
instead of a can there is a large bobbin for receiving the sliver,

which is wound on it in a diagonal manner from the oscillating

rotation given to the bobbin. Such balls of sliver then undergo the

operation of drawing, the purpose of which is still further to equalize
the strand of iibre, and to bring it into a sufficiently attenuated

form for spinning. The principle of drawing or draughting consists

in presenting the sliver to a pair of receiving rollers which pass it

on to a pair of delivery rollers, which rotate proportionately faster

than the receivers, and to that extent draw out and attenuate the

.sliver. Supposing the wool to pass through six such drawing
frames, six slivers may be fed into the first and drawn out to the

dimensions of one
;
the same may be repeated in the second, five

slivers may be reduced to one in the third, four to one in the fourth

and fifth frames ;
and in the roving frame, in which a little twist is

given to the sliver before it is wound on a bobbin, two slivers may
be elongated into one. Thus we have any length of sliver drawn
out 6x6x5x4x4x2 = 5760 times its original extension, and
with increase of frames this extension multiplies enormously.

Treating the slivers in nine drawing frames, we may have

8x6x 5x5x5x4x3x2x2 = 288,000 of extension.

Short and medium staple wools are carded before being gilled
and combed. The preliminary operations differ in no way from

those employed for woollen yarns. After carding the wool is

generally washed, previous to gilling in a back washer. The
machine consists of two sud bowls or vats provided with immersers

and squeezing rollers through which the cardings are passed ;
then

they are carried round two copper cylinders internally heated by
steam, from which they are passed on and delivered by the fallers

of a gilling apparatus.
The bobbins of elongated and slightly twisted rovings are now

ready for spinning on the throstle spinning-frame, on which it is

simultaneously drawn out to its ultimate tenuity, twisted, and
wound on a bobbin. The drawing out is done practically by the

same device as the drafting of sliver in the drawing-frame. The
bobbins of rove are placed on pegs on the frame slightly canted

forward, so that the roving as drawn off comes away at right angles
from the bobbin. The rovings pass first between a pair of rollers,

and are carried on and supported by small carrier rollers till they
reach a front pair of rollers, the upper of which is covered with leather

and the lower grooved or furrowed. The space between the back
and front pairs of rollers, termed the ratch, is that in which the

final drawing is effected, and the amount of attenuation effected is

dependent on the relatively faster rate at which the front rollers

rotate as compared with the back pair. Immediately the slender

cord has passed the front pair of rollers, twist is imparted to it by
the spindle working either on the old flyer principle, on the cup
principle, or with the more recent ring and traveller. See also

YARN. The doubling and subsequent treatment of worsted singles
are the same as in the case of woollen yarn singles from, the mule
frame.

The term shoddy was formerly one of some opprobrium in con

nexion with woollen manufactures, but the substance is now frankly

recognized as a material of great utility for many purposes when

body and warmth are more essential than toughness or elasticity.

Shoddy consists of rags and shreds of stockings, flannels, and other

softworsted fabrics torn and reduced to such fragments of the original
fibre as can be made by the operation. Mungo is a similar pre

paration made from rags, and from shreds and clippings of milled

woollen cloths, being divided into new mungo made from tailor s

waste, and old mungo from rags of all degrees of degradation.
Extract wool is that which is recovered from rags of various cloths

in which cotton and wool are variously woven together. The wool
is freed from the cotton by the same chemical or carboning process
which is employed in freeing dirty wool from burrs, viz.

, by treating
the union fabric with a solution of sulphuric acid and heating it in

n stove, when the acid energetically attacks and chars the vegetable
fibre, leaving the wool unharmed. Shoddy and mungo arc prepared
by dusting the rags and fragments, classifying them according to

colour ami quality, picking out seams, oiling the material, and
then passing it into a machine significantly called the

&quot;devil,&quot; which

literally rends the rags, &c.
,
to fragments, which look more like dust

than fibres, by the exceedingly rapid rotation of a swift or large

cylinder armed with powerful iron spikes, with equally strong
toothed rollers revolving in an opposite direction. Into the same

category with these come the flocks formed in the various pro
cesses of finishing cloth, which are, of course, even shorter than the

others. Indeed the shoddy manufacturers hold that &quot;anything

long enough to have two ends
&quot;

is sufficient for manufacturing
purposes. The shoddy trade was begun in Batley, Yorkshire, by
Mr Benjamin Law in 1813, and, notwithstanding the disfavour with
which it was long viewed, it prospered and developed till the shoddy
district of Batley, Dewsbury, and their surroundings became the

centre of a great and prosperous branch of the woollen trade entirely

dependent on these disintegrated materials. It is said that as much
as 125,000,000 K&amp;gt; of shoddy material is now yearly worked up into

cloth in England alone. Shoddy, &c.
,
cannot bo used without a

due proportion of natural-length wool, visually one-third of pure
wool being employed in spinning shoddy yarn ;

but sometimes as

much as 80 per cent, of the finished cloth consists of shoddy. It

finds its way into a very large proportion of woollen goods, but its

use is detrimental where tenacity and wear are required. For

linings, rugs, wraps, and heavy friezes, pilots, druggets, blankets,

&c., in which bulk and warmth more than wear-resisting qualities
are required, it is suitable, and it also makes into good light milled

cloth for ladies jackets. Shoddy is practically a new source of

textile material ; its employment is a utilization of waste, and fur

nishes cheap serviceable textures.

For the dyeing and weaving of woollen and worsted fabrics the Cloth

reader is referred to the separate articles relating to these processes, finishing:.

But a piece of cloth woollen cloth especially as it comes from
the loom is very far from being a finished product. Indeed the
most characteristic operations in woollen-cloth manufacture are

subsequent to the weaving stage. Woollen cloth from the loom,
called

&quot;roughers,&quot;
has an irregular, slack aspect, very different

from the same web when it comes to be sold as, say, broad-cloth.

The web as it leaves the loom is still saturated with the oil with
which it was sprinkled before spinning, and impregnated with the
size applied to the yarn to give it tenacity and consistency in weav

ing. To remove these it is scoured with hot soap-sud in a trough
having a convex bottom, and fitted with wooden mallets which are

made to fall obliquely against the cloth. After being scoured in

this way, it is stretched in a frame for burling or perching, an

operation which consists in going carefully over the whole web,

picking out all burrs and knots in the texture, and darning up holes

and open spots which it may show.

Fulling is the one process which is specially distinctive of woollen Fulling,

textures, its results being shown in the highest degree in broad

cloths, doeskins, and other like goods. Every one knows how
flannels, blankets, and hosiery tend to contract with frequent

washing, gaining in thickness and solidity what they lose in exten

sion and elasticity ;
such shrinking is greatly accelerated when

woollen articles are much rubbed in very hot water. This shrink

ing or fulling is, as already explained, the result of the serrated

wavy structure of wool. The operation of fulling or milling is

performed in the fulling stocks, or in the more modern milling-
machine

; but, by whatever agency carried out, the effect is always
the same. The old method of fulling by the stocks is wasteful of

power, and the blows the stocks give tend sometimes _to tear the

cloth, drawbacks from which the milling-machine is comparatively
free. The cloth to be fulled is well saturated with hot soap and

water, and either worked under the falling weight of the stocks or

pressed and rubbed between rollers in the milling-machine while

so heated and soaped. The more prolonged the operation the

more does the material shrink up and thicken, and a piece of cloth

may even be milled till it is reduced to half its original length and
breadth. The degree of fulling is a distinctive feature of many
different varieties of cloth. In the treatment of broad-cloth, doe

skins, meltons, and all nap-finished cloth, the milling is carried so

far that the fibres become densely matted, obliterating the appear
ance of weave, and giving the piece more the aspect of felt than
of cloth. Fabrics such as Venetian cloths, and diagonals, &c., to

which no pile-finish is given, are milled only to the extent of

solidifying and increasing the substance and strength of the texture,
and tweeds are only very slightly felted to give them a dressed

surface. On the conclusion of the fulling operation the goods are

scoured to free them from soap, which is very simply done by
gradually supplanting the soap-sud with pure water, which is tepid
at first but is gradually cooled by additions till in the end the

cloth is being worked in pure cold water.

The cloth that is taken from the falling-machine must immedi- Teasling.

ately be stretched uniformly in all directions by hooks on a frame,
so that it may dry evenly without wrinkle or curl. The frame

may be placed in a hot-air chamber to hasten the drying, or the

cloth may be allowed to dry under ordinary atmospheric conditions.

In this operation a pile or nap is raised on the surface of milled

cloth. The raising of the pile is effected by the agency of the

flower-head of the teasle (Dipsacusfullonum), which forms a cone-

like spike covered with imbricated scales. These scales end in

sharp, recurved hooks, possessed of high elasticity, combined with

just sufficient stiffness for the work they have to do. The use of

these hooked teasles is to scratch the surface of the milled cloths,

and getting entangled with minute surface fibres break these or pull
out their ends, and so raise over the whole surface a fine but un

equal nap. Formerly the teasles were set together in a flat frame,
and by hand the workmen brushed them in a uniform manner over

the whole surface of the tightly stretched cloth. But this labori

ous handicraft has long been superseded by the use of the gig-mill
or dressing-machine. This apparatus consists of a cylinder made
to rotate at a high rate of speed. The surface of the cloth to be

raised is, in a state of uniform tension, brought in contact with the
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Pressing.

revolving cylinder. An automatic arrangement in the machine

regulates the lightness or closeness of contact of cloth and teasles.

The myriads of elastic hooks scratch the entire surface, disengaging
and opening up short fibres, and thus covering the whole with a

nap. There are, however, several varieties of pile desired in

dressing woollen cloths, aud a pile may be raised in a certain class

of fabrics for a purpose quite the opposite of that for which other

piles are formed. Thus in cloth dressing the object is to get a

glossy and smooth nap which quite covers and conceals the under

lying structure, while tweeds and similar goods arc teasled with the

view of ultimately removing all pile from the surface and leaving
the pattern of the cloth well defined and free from all hairiness.

Pile-dressed fabrics are raised by the wet method : that is, the

cloth to be operated upon in the dressing-machine is first damped,
and the nap so produced lies smooth, flat, and level in one direc

tion, covering the surface in much the same way as short hairs cover

the skin of an animal. Cloth raised dry, on the other hand, throws

its fibre ends straight out from the cloth, the action indeed being
a kind of combing-up of all the more loose and open surface fibres

so as to prepare them for being entirely cropped or shorn off in

order to leave the fabric with a clean, bare surface. Metallic teasles

have frequently been suggested and to some extent employed as a

substitute for the vegetable product, but hitherto such devices

have not proved quite satisfactory.

Cropping. The operation of cropping was also formerly a handicraft,
the worker using a huge pair of shears, and the employment
demanded much dexterity aud skill to produce a uniform smooth

pile or a well-cleaned surface. It is now done with equal rapidity
and certainty by a machine which in principle is the same as the

lawn-mower. It consists of a cylinder armed with a series of helical

knives or cutters, the cylinder revolving with great velocity

against the smooth stretched surface of the cloth, partly cutting
away and partly tearing off the tips of the projecting fibres which
come within the range of its ledger-blades. Four hundred years
before the practical introduction of this helical cropping machine,
it was invented and proposed for modern use by Leonardo da Vinci.
With the view of giving lustre to the finished cloth, it is, when

taken from the cropping machine and brushed on the brushing
machine to remove the flocks produced in shearing, wound tightly
round a huge drum, and boiled, or rather immersed in water
heated to from 160 to 180 F., for three or four hours. It is then

unwound, the ends are reversed, winding first on the roller the end
which was on the outside in the previous boiling, and again boiled.

Finally it is pressed in an hydraulic press, in which the cloth is

heated either by the introduction of hot iron-plates between the
folds or by forcing steam through it in the press, this last process
adding to the solidity and smoothness of the cloth and developing
the lustre characteristic of a well-finished fabric.

The range and variety of cloths and other textures made from
wool are exceedingly great. Under the heading of cloth manufac
tures, there may be enumerated, of piled cloths, broad-cloth,
doeskins, cassimeres, meltons, beavers, and friezes. Of cloths
milled and cropped bare there are Venetians, sataras, and diagonals,
which differ in the arrangements of warp and weft in the weaving.
Tweeds, which form an important item, are cloths only slightly
felted, raised dry, cropped, and pressed. The variety of worsted
cloths is still greater, embracing says, serges, sateens, repps,
merinos, mousselaines-de-laine, tartans, camlets, Russell cords,

coburgs, lastings, delaines, and Orleans cloth. Hosiery forms
a manufacture apart, as do also the processes of making carpets,
blankets, flannels, shawls, rugs, and wrappers, curtain-cloths, and
alpaca and mohair textures.
As an illustration of the advantages Avhich have resulted from

the application of machinery to the many and complicated pro
cesses of cloth manufacture, it lias been calculated by M. Alcan
that, whereas in the 17th century the labour of more than 10,000 men
was needed to produce in one day a ton of cloth from a ton of wool,
that amount of work now can be done in one day by about 1900.

_

Wherever civilized mankind dwell there is found wool produc
tion, with more or less of woollen manufacture. This fact not

withstanding, the cultivation of wool tends to become increasingly
associated with special localities, and from age to age different

regions enter into competition as sources of wool, and the great
sources of supply correspondingly change their position. Neglect
ing the produce of Britain, which probably has not varied to any
notable extent during the century, though its movement as an
article of export has developed greatly in that interval, we may
briefly note the vast developments which have taken place in some
sources of supply. In 1800 most of the wool, other than that from
native sources, used in England came from Spain. In 1810
167 ft was imported from the Australian colonies, and now the
imports from these colonies reach 400,000,000 lb yearly, and the
imports from Spain have dwindled to 1,700,000 ft. Similarly the
quantity brought from the Cape of Good Hope has grown from
about 30,000 ft in 1820 to 61,250,000 ft in 1886. The growth and
fluctuation in the imports from these and other regions are exhibited
in the following table :

Manufac
tures in

wool.

Trade.

Imports of Wool into the United Kingdom from the Principal

Countries, Foreign and Colonial (given in thousands oflbs.).

Impo
of we
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WOOLLETT, WILLIAM (1735-1785), engraver, was

born at Maiclstone, of a family which came originally from

Holland, on August 15, 1735. He was apprenticed to

John Tinncy, an engraver in Fleet Street, London, and he

also studied in the St Martin s Lane academy. His first

important plate was from the Niobe of Hichard Wilson,

published by Boydell in 17G1, which was followed in

17G3 by a companion engraving from the Phaethon of the

same painter. After West he engraved his fine plate of

the Battle of La Hogue (1781), and the Death of General

Wolfe (1776), which is usually considered Woollett s

masterpiece. In 1775 he was appointed engraver-in-

ordinary to George III.; and he was a member of the

Incorporated Society of Artists, of which for several years
he acted as secretary. He died in London May 23, 1785.

In his plates, which unite work with the etching-needle, the

dry-point, and the graver, Woollett shows the greatest richness

and variety of execution. In his landscapes the foregrounds are

distinguished by depth and vigour, the distances by the utmost
tenderness

;
and his rendering of water is particularly excellent.

In his portraits and historical subjects the textures are varied and
well discriminated, and the rendering of flesh is characterized by
great softness and delicacy. His works rank among the great

productions of the English school of engraving. Louis Fagan, in

his Catalogue Raisonne of tlie Engraved jfroi ks of William Woollctt

(1885), has enumerated 123 plates by this engraver.

WOOLSORTER S DISEASE (ANTHRAX, ANTHRAC-

JEMIA, CHARBON, or MALIGNANT PUSTULE) is the term

applied to a virulent acute malady occasionally occurring
in workers in the wool or hair, as well as in those

handling the carcases, of animals, chiefly sheep and oxen,
which had been affected with splenic fever. The disease,

as it is seen in animals, has been described in the article

MURRAIN (q.v.}. The present notice refers only to the

malady in man.

For many years cases of sudden death had been
observed to occur from time to time among healthy men

engaged in woollen manufactories, particularly in the

work of sorting or combing wool. In some instances

death appeared to be due to the direct inoculation of

some poisonous material into the body, for a form of

malignant pustule was observed upon the skin
; but, on

the other hand, in not a few cases without any external

manifestation, symptoms of blood-poisoning, often proving

rapidly fatal, suggested the probability of other channels

for the introduction of the disease.

In 1880 the occurrence of several such cases among
woolsorters at Bradford, reported by Dr Bell of that

town, led to an official inquiry by the Local Government

Board, and an elaborate investigation into the pathology
of the disease was at the same time conducted at the

Brown Institution, London, by Professor Greenfield.

Among the results of this inquiry it was ascertained

(1) that the disease appeared to be identical with that

known by the name of splenic fever or anthrax occurring

among sheep and cattle
; (2) that in the blood and

tissues of the body was found in abundance, as in the

disease in animals, the bacillus anthrads, which is held

to be the infecting agent in communicating the malady ;

and (3) that the skins, hair, wool, &c., of animals dying of

splenic fever retain this infecting organism, which,
under certain conditions, finds ready access to the bodies

of the workers.

Two well-marked forms of this disease are recognized,
external anthrax and internal anthrax. In external anthrax
the infecting agent is accidentally inoculated into some

portion of skin, the seat of a slight abrasion, often the

hand, arm, or face. A minute swelling soon appears at

the part, and develops into a vesicle containing serum
or bloody matter, and varying in size, but seldom larger
than a shilling. This vesicle speedily bursts, and leaves

an ulcerated or sloughing surface, round about which are

numerous smaller vesicles which undergo similar changes,
and the whole affected part becomes hard and tender,
while the surrounding surface participates in the inflam

matory action, and the neighbouring lymphatic glands
are also inflamed. This condition, termed malignant
pustule, is frequently accompanied with severe constitu

tional disturbance, in the form of fever, delirium, perspira

tions, together with great prostration and a tendency to

death from septicaemia, although on the other hand

recovery is not uncommon. It was repeatedly found that

the matter taken from the vesicle during the progress of

the disease, as well as the blood in the body after death,
contained the bacillus antkrads, and when inoculated

into small animals produced rapid death, with all the

symptoms and post-mortem appearances characteristic of

splenic fever.

In internal anthrax there is no visible local mani
festation of the disease, and the infecting material appears
to gain access to the system from the air charged with it,

as in rooms where the contaminated wool or hair is

unpacked, or again during the process of sorting. The

symptoms usually observed are those of rapid physical

prostration, with a small pulse, somewhat lowered tem

perature (rarely fever), and quickened breathing. Exam
ination of the chest reveals inflammation of the lungs and

pleura. In some cases death takes place by collapse in

less than one day, while in others the fatal issue is

postponed for three or four days, and is preceded by
symptoms of blood-poisoning, including rigors, perspira

tions, extreme exhaustion, itc. In some cases of internal

anthrax the symptoms are more intestinal than pul

monary, and consist in severe exhausting diarrhoea, with

vomiting and rapid sinking. Recovery from the internal

variety, although not unknown, is more rare than from the

external, and its most striking phenomena are its sudden
onset in the midst of apparent health, the rapid develop
ment of physical prostration, and its tendency to a fatal

termination despite treatment. The post-mortem appear
ances in internal anthrax are such as are usually observed

in septicaemia, but in addition evidence of extensive

inflammation of the lungs, pleura, and bronchial glands
has in most ca.es been met with. The blood and other

fluids and the diseased tissues are found loaded with the

bacillus anthrads, and inoculation experiments, such as

those already referred to, produced similar results.

Treatment in this disease appears to be of but little

avail, except as regards the external form, where the

malignant pustule may be dealt with early by strong
caustics to destroy the affected textures. For the relief

of the general constitutional symptoms, quinine, stimulants,
and strong nourishment appear to be the only available

means. As preventive measures in woollen manufactories,
the disinfection of suspicious material, or the wetting of

it before handling, is recommended as lessening the risk

to the workers.

WOOLSTON, THOMAS (1669-1731), English deist,

born at Northampton in 1669, was the son of a &quot;reputable

tradesman,&quot; entered Sidney College, Cambridge, in 1685,
studied theology, and was made a fellow of his college.

Winston states that he &quot; was in his younger days a clergy
man of very good reputation, a scholar, and well esteemed

as a preacher, charitable to the poor, and beloved by all

good men that knew him.&quot; After a time, by the study of

Origen, he became possessed, to fanaticism bordering on

insanity, with the notion of the importance of an allegorical

interpretation of Scripture, and advocated its use in the

defence of Christianity both in his sermons and in his first

book, The Old Apology for the Truth of the Christian

Religion against the Jews and Gentiles Revived (1705). For

many years he published nothing, and was left to pursue
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his allegorical fancies in peace. But in 1720-21 the

publication of letters and pamphlets in advocacy of his

notions, with open challenges to the clergy to refute them,

brought him into trouble. It was reported that his mind

was disordered, and Whiston states that his college allowed

him his fellowship, though not in residence, on account of

his illness, but that when he appeared at college to prove

that he was well he was ordered to go into residence. On
his refusing to do this his fellowship was taken from him

(1721 ).
Whiston interceded for him in vain,

&quot; the clamour

against him running so
high.&quot;

In the &quot; Life
&quot;

prefixed to

the collected edition of his works, his non-residence is de

scribed as only
&quot; a pretence for depriving him.&quot; From

1721 he lived for the most part in London, on an allowance

of 30 a year from his brother and other presents. He
continued to publish bitter and scurrilous pamphlets against

the clergy and the advocates of the literal sense of Scripture.

His influence on the course of the deistical controversy

commenced with his book, The Moderator letiveen an

Infidel and an Apostate, or the Controversy between the

Author of the Discourse of the Grounds and Reasons of the

Christian Religion and his Reverend Ecclesiastical Opponents
Set in a Clear Light (1725, 3d ed. 1729). The &quot;infidel&quot;

intended was Anthony Collins, who had maintained in his

book alluded to that the New Testament is based on the

Old, and that not the literal but only the allegorical sense

of the prophecies can be quoted in proof of the Messiahship
of Jesus. Woolston interposed as umpire in the contro

versy thus started, and, passing from the evidence from

prophecy, which alone he allowed, opened the great debate

on the evidential value of the miracles of Christ. He
denied absolutely the proof from miracles, called in ques
tion the fact of the resurrection of Christ and other miracles

of the New Testament, and maintained that they must be

interpreted allegorically, or as types of spiritual things.
Two years later he commenced a series of Discourses on

the same subject, in which he applied the principles of his

Moderator to the miracles of the Gospels in detail. The

Discourses, 30,000 copies of which were said to have been

sold, were six in number, the first appearing in 1727, the next

five 1728-29, with two Defences in 1729-30. The pub
lication of the Moderator drew upon him a prosecution by
the attorney-general in 1726 for blasphemy and profaneness,
which was suspended in consequence of Whiston s interces

sion. But the appearance of the first four of his Discourses

caused the renewal of the prosecution, and on March 4, 1729,
the trial ended in his being found guilty of the alleged
crime. He was sentenced (Nov. 28) to pay a fine of 25
for each of the first four Discourses, with imprisonment till

paid, and also to a year s imprisonment and to give security
for his good behaviour during life, namely, to be bound
himself in a recognizance of 2000 and two securities of

1000 each, or four of 500 each. He failed to find this

security, and remained in confinement until his death,

though he mitigated its severity by purchasing the liberty
of the rules of the King s Bench. Dr Samuel Clarke
solicited at court for his release, but Woolston s death

anticipated any results of his efforts. He died in prison

January 21, 1731.

In his attack on the miracles Woolston does not raise the general
philosophical question of their possibility, but confines himself to
the task of seeking to prove that the accounts of them as given
in the Gospels are, when taken literally, full of contradictions,
absurdities, and incredibilities, and that they must therefore be

interpreted as allegory, and emblems of Christ s more mysterious
work. In his view, however, that work of Christ appears to be

nothing more than to teach the mystical sense of the Old Testament,
the best part of which is the

&quot;simple golden religion of nature.&quot;

He evidently had formed to himself no clear theory of the origin
of the accounts of the miracles, sometimes ascribing them to the
fancy of the writers, sometimes to deliberate invention, and he does
not seek to harmonize any such view of them with their emblem

atic character, of which he is such a fanatical advocate. Whiston

remarks, probably with truth, &quot;When Woolston died he hardly
knew himself whether he believed the Christian religion or not.&quot;

Though it cannot be denied that he anticipated, in some of his

criticisms of the details of the miraculous narratives, many points
since urged by Reimarus, Strauss, and others, he nowhere exhibits

the least soundness of judgment, historical sense, or consistency of

thought, while his language and illustrations are coarse and offensive

in the extreme.

Upwards of sixty more or less weighty pamphlets appeared in

the next few years in reply to his Moderator and Discourses. As

amongst the abler and most popular of them may be mentioned

Dr Z. Pearce s The Miracles of Jesus Vindicated, 1729; Sherlock s

The Tryalofthc Witnesses oj the Resurrection of Jesus, 1729, 13th ed.

1755 ;
and Lardner s Vindication of Three of Our Saviour s Miracles,

1729, Lardner being one of those who did not approve of the prose
cution of Woolston (see Lardner s Life by Kippis, in Lardner s

Works, vol. i. ).

See Life of Woolston prefixed to his Works in five volumes, London, 173&quot;:

Memoirs of Life and Writings of William Whiston, London, 1749, pp. 231-35 ;

Appendix to A Vindication of the Miracles of our Saviour, &c., by J. Kay, 2d ed.

1731; Lechlev s Geschichte des Englischen Deismus, 1841; Leland s View of the.

Principal Deistical Writers, 1734 ; Leslie Stephen s History of English Thought in

ISth Century, ch. iv.; Cairns s Unbelief in the Eighteenth Century, 1880; Sayons s

Les Deistes Anglais, 1882.

WOOLWICH, a parliamentary borough and garrison
town of Kent, England, is situated chiefly on the south

bank of the Thames, on the declivity of Shooter s Hill,

which slopes downwards to the river, 10 miles from

Charing Cross by rail and 12 by steamer. The town is

irregularly built, with narrow streets, and for the most

part mean-looking houses. The spacious level at the

summit of the hill is known as Woolwich Common. The

feature of Woolwich is the Royal Arsenal, at which the

number of men usually employed is about 10,000. It

occupies an area of 333 acres, and includes four depart
ments : the royal gun factories, employed in the manu
facture of rifled wrought-iron and steel ordnance, the

principal divisions being the rolling and puddling furnaces,

the coiling mills, the boring mills, the tanneries, and the

steam-hammers, including one of 40 tons
;

the royal

carriage department, for the manufacture of gun carriages,

pontoon trains, baggage and store waggons, and ambulances

for the sick and wounded ;
the royal laboratory department,

for the manufacture of shot and shell, caps, fuzes, &c.
;
and

the ordnance store department of the army, for the supply
of every kind of military equipment. Separated from the

other portions of the arsenal are the laboratories for the

manufacture of rockets and cannon cartridges. The Royal

Artillery Barracks, facing the Common, originally erected

in 1775, has been greatly extended at different times,

and now consists of six ranges of brick building, each over

400 feet in length. It includes a church in the Italian

Gothic style erected in 1863, a theatre, and a library of

40,000 volumes in connexion with the officers mess room.

Opposite the barracks is the memorial to the officers

and men of the royal artillery who fell in the Crimean

War, a bronze figure of Victory cast out of cannon cap
tured in the Crimea. Near the barracks is the Royal

Artillery Institution, with a fine museum and a lecture

hall. On the western side of the barrack field is the

Royal Military Repository, where all officers of artillery pass

a term of instruction. Within the Repository enclosure is

the Rotunda, originally erected in St James s Park for the

reception of the allied sovereigns in 1814, and shortly

afterwards transferred to its present site. It contains

models of the principal dockyards and fortifications of the

British empire, naval models of all dates, and numerous

specimens of weapons of war from the remotest times to

the present day. On the Common is the Royal Military

Academy, where cadets are trained for the artillery and

engineering services, erected in the castellated style from

the design of Sir R. Wyatville in 1801. Within the

grounds is a memorial erected to the prince imperial of

France, for two years a student in the academy ;
while near

the Rotunda is a monument erected in 1882 to the memory
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of the members of the royal artillery who fell in the Zulu

and Afghan wars of 1879. In addition to the great

barracks of the royal artillery there are a number of other

barracks, and a permanent camp of huts. At the south

east extremity of the Common is the Hubert military

hospital. The parish church of St Mary Magdalene was

rebuilt, in 1726-29, near the site of the old one dating from

before the 12th century. The other parishes are Holy
j

Trinity, St John the Evangelist, and St Michael s and All
i

Angels. The Goldsmiths almshouses, originally founded
|

by Sir Martin Bowes, who was lord mayor of London in
j

1545, and rebuilt in 1771 by the Goldsmiths Company,
are (1888), on the appropriation of the charity to pensions,

to be purchased by the trustees of the present parochial

almshouses, built by private benevolence. Behind the

Royal Military Academy is a mineral well,
&quot; the Shooter s

Hill waters
&quot;

of Evelyn. Near Woolwich Common there are

brick and tile kilns and sand and chalk pits. In the

neighbourhood are extensive market-gardens. The town is

governed by a local board of health, and is within the juris

diction of the central criminal court and the metropolitan

police. The population of the entire parish of Woolwich

(area 1126 acres) in 1871 was 35,557 and in 1881 it was

36,665. The population of the district now included in

the parliamentary borough, which comprises the parishes
of Woolwich, Eltham, and Plumstead, was 74,963 in 1881.

Woolwich (Wulewich) is mentioned in a grant of land by King
Edward in 964 to the abbey of St Peter at Ghent, In Domesday,
where the manor is mentioned as consisting of 63 acres of land, it

is named Hulviz. The Roman Watling Street crossed Shooter s

Hill, and a Roman cemetery is supposed to have occupied the

site of the Royal Arsenal, numerous Roman urns and fragments of

Roman pottery having been dug up in the neighbourhood. Wool
wich seems to have been a small fishing village until in the

beginning of the 16th century it rose into prominence as a dock

yard and naval station. There is evidence that ships were built

at Woolwich in the reign of Henry VII., but it was with the

purchase by Henry VIII. of two parcels of land in the manor of

Woolwich, called Boughton s Docks, that the foundation of the

town s prosperity was laid, the launching of the &quot;Harry Grace
de Dieu,&quot; of 1000 tons burden, making an epoch in its history.
Woolwich remained the chief dockyard of the English navy until

the introduction of iron ship building, but the dockyard was

finally closed in 1870. The town has been the headquarters of

the royal artillery since the establishment of a separate branch of

this service in the reign of George I. An arsenal existed at Woolwich
in the reign of Henry VII., and the laboratory is mentioned in

1695. On account of an explosion at Moorfields, the gun foundry
was removed to Woolwich in 1716, but the establishment was of

minor importance until the commencement of the Napoleonic wars.

In 1860 the arsenal was greatly extended. Formerly Woolwich
was included in the parliamentary borough of Greenwich, but

in 1885 it was made a separate borough returning one member.

WOONSOCKET, a town of Providence county, Rhode

Island, United States, on the Blackstone river, 16 miles

from Providence and 37 from Boston. The surrounding

country, which is fertile, is devoted to market-gardening
and dairying. There are 64 miles of streets. The popu
lation (11,527 in 1870) was 16,050 in 1880, being nearly
half of foreign birth, a fact explained by its extensive

manufactures. The principal industries are the manufac
ture of cotton and woollen goods ;

of the latter Woon-
socket produces more than any other city in the United

States, while in the former industry it is excelled by few.

Its importance as a manufacturing town is due to the

magnificent water-power within its limits.

WORCESTER, a midland county of England, of a very

irregular shape, and of curious arrangement. Some of its

parishes are detached from the county, while portions of

other counties extend within its boundaries. It is bounded
on the N. by Staffordshire, E. by Warwickshire, S. by
Gloucestershire, W. by Herefordshire, and N.W. by Shrop
shire. The greatest length from north to south is 34 miles,

and its breadth 30 miles. The area is 472,453 acres, or

about 738 square miles.

Surface and Geology. The surface consists of very fine

and picturesque hills and well-watered and fruitful valleys,

and the county is certainly one of the fairest and most

picturesque in England. Its finest hills are the well-

known Malvern Hills on its south-west border, the

Abberley Hills running north from them, the Lickey and

Clent Hills in the east, and in the south the Bredon Hills,

which are a continuation of the Cotswolds. The principal
rivers are the Severn, which is navigable, and runs through
the county from north to south

;
the Stour, which joins

the Severn at Stourport ;
the Teme, which enters the

county at Tenbury, receives the Kyre and the Leigh,
and falls into the Severn below Worcester

;
and the

Warwickshire Avon, which joins the Severn at Tewkesbury.
The valley of the Severn is appropriately named the Vale

of Worcester, and that of the Avon the Vale of Evesham,
the latter being generally considered one of the loveliest

valleys in England. The rivers are well stocked with fish,

salmon, trout, grayling, shad, and lampreys being found

in most of them.

The chief geological formation of the county is the

Triassic, and a line running north and south through the

Malvern Hills and the Forest of Wyre coalfield would

divide the hard and ancient Palaeozoic strata from the

softer and more recent Mesozoic. Black shales, of about

1000 feet thick, rest upon the Hollybush sandstone near

Bransill Castle
;
and the Silurian formation extends west

of the Malverns as far as Abberley. The sandstone

known as May Hill exists in the south-west, reaching
the Herefordshire Beacon

;
fossils are often found in it.

To the wr
est of Raggedston and Midsummer Hills the

Cambrian formation extends
;

this also is fairly rich in

fossils. There is but little of the Old Red Sandstone in

the county, but the Carboniferous formation extends from

the Forest of Wyre coalfield to the Abberley Hills, and
from Bewdley to the western limits of the county. The
Permian formation is found near Hartley, Abberley,

Bewdley, and the Clent Hills, while red marls and sand

stones of the Triassic period constitute about three-fourths

of the county. At Droitwich and in the Vale of Evesham
limestones and a bluish clay exist

;
and in the gravels

deposited by the Severn and the Avon the remains of

extinct mammals have been found.

Climate and Agriculture. The climate is generally equable
and healthy, and is very favourable to the cultivation of fruit,

vegetables, and hops, for which Worcestershire has long held a

high reputation, the red marls and the rich loams which are so

prevalent being good both for market gardens and tillage. Its

agricultural production consists principally of wheat, barley, beans,

fruit, and hops, in the cultivation of which great care and skill

are employed. The large and well-stocked orchards, the picturesque

hop fields, and the wonderfully productive market gardens are

the pride of the county, and one of the most attractive objects
to all visitors. According to the agricultural returns for 1887,
the area under cultivation was 401,936 acres, distributed as

follows: corn crops, 90,735; green crops, 32,709; clover and
rotation grasses, 31,519; permanent pasture, 232,998; flax, 2;

hops, 2828; and fallow, 11,145. The area under orchards was

18,687 acres; market gardens, 3525
;
and nursery grounds, 386. In

1881 the latest return- there were 18,871 acres under woods and

plantations. The number of horses in 1S87 was 20.249, of which

14,155 were used solely for agriculture; cows in milk or calf,

27,808; other cattle, 38,472; sheep, 174,371, of which 75,065 were

under one year ; pigs, 33,695.

According to the landowners return of 1872-3, the total number
of proprietors in the county was 21,804, possessing 441,060 acres,

with a gross annual estimated rental of 1,685,736. Of the owners,

only 5796 possessed one acre or upwards. There were also 3415

acres of waste land. The following are the names of the larger
landowners: carl of Dudley, 14,699 acres; earl of Coventry,

13,021; Earl Beauchamp, 10,624; Lord Windsor, 8519; Harry
F. Vernon, 7448; Earl Somers, 6265; Lord Lyttelton, 5908; the

Ecclesiastical Commissioners, 5213; R. Berkeley, 4812; Due
D Aumalc, 4604; Sir John Fakington, 4868; Lord North wick,
4215; and Sir F. Winnington, 4196.

Industries. Agriculture in its various branches is tho principal
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industry of the county. Its mineral wealth consists of coal, iron,

and salt
;
and a considerable number of people find employment in

the quarries of limestone around Persliore and Evesham, and at

other quarries of freestone and flagstone. There is not much

mining in the county ;
the largest number of artisans are employed

in the various hardware trades, as the making of nails, at Halesowen

and the neighbouring villages, and of needles at Redditch, Astwood

Bank, and elsewhere. Glass is largely produced at Dudley and

Stourbridge. Worcester is famous for its porcelain, its gloves, and
its coach-building, and Kidderminster for its carpets. The salt

works at Droitwich are as old as the Roman occupation, and there

are others at Stoke. There are a large variety of other trades,

including crate making, coke burning, alkali, vinegar, and vitriol

work?, button making, leather staining, paper making, and tanning.
Communication. The county is well provided with railways and

canals. The roads are good, and the means of intercourse and
communication are excellent.

Administration and Population. Worcestershire comprises five

hundreds (Halfshire, Doddingtree, Oswaldslow, Pershore, and

Blackenhurst), the city of Worcester, and the municipal boroughs
of Bewdley, Droitwich, Dudley, Evesham, and Kidderminster.
There are eleven market towns. The city of Worcester has a

separate court of quarter sessions, and a commission of the peace, and
all the boroughs have commissions of the peace. It is in the Oxford
circuit ; the assizes as well as quarter sessions are held at Worcester.
There is one court of quarter sessions in the whole county, and there

are sixteen petty sessional divisions. The shire contains 243 civil

parishes, and is mostly in the diocese of Worcester but partly in

that of Hereford. The principal places besides the city of Worcester
are Bewdley (population 3088 in 1881), Bromsgrove (12,813), Droit
wich (3761), Dudley (46,252), Evesham (5112), Halesowen (7763),
Kidderminster (24,270), Oldbury (18,841), Redditch (9961), Stour

bridge (9757), and Teubury (2083).

By the Redistribution Act of 1885, the county was divided into
three parliamentary boroughs and five county divisions. The
boroughs, each returning one member, are Dudley, Kidderminster,
and Worcester; the county divisions are West (Bewdley), East,
South (Evesham), Mid (Droitwich), and North (Oldbury). The
population in 1861 was 307,397; in 1871, 338,837; and in 1881,
380,283 (males 184.205, females 196,078). The number of persons
to an acre was 80, and of acres to a person 1 24.

History. Worcestershire was not a district of much importance
in the days of the Roman occupation of Britain. By occupying
Gloucester the Romans held the valley of the lower Severn, and
thence their roads ran to Hereford, and not till Uriconium ( Wroxeter)
on the side of the Wrekin did they regard the Severn valley as again
habitable. This was due to the fact that the greater part of the
district now contained in Worcestershire was forest and jungle, not
inviting occupation to the colonist. Here and there the Romans
held a military outpost, as at Worcester, keeping on the east side
of the river

;
but the west side was left to the Britons, who found

a home on the summits of the Malvern Hills. It -was long before
the English invaders thought the Severn valley worthy of their
arms

;
but in the beginning of the 7th century the tribe of the

Hwiccas was in possession of the lands now contained in Warwick
shire, Worcestershire, and Gloucestershire. The Hwiccas formed
part of the Mercian kingdom, and when Archbishop Theodore
undertook the ecclesiastical organization of England he set up at
Worcester a bishop of the Hwiccas, and the diocese of Worcester
continued to mark the limits of the Hwiccan territory till Henry
VIII. founded the separate see of Gloucester.
The church was the main instrument of civilization in Wor

cestershire. The abbey of Evesham was the centre of agricultural
life along the valley of the Avon

; the priory of Malvern began the
clearing of the forest which reached from the hills to the Severn.
Many other religious houses were spread over the county. There
were no great barons, as much of the land was given in early times
to the church, and much consisted of forest which was only slowly
cleared. The bishop of Worcester was the undoubted head of the
district, and provided for its defence. The chief historical event
connected with the county in the Middle Ages, the battle of
Evesham, was owing to the fact that Walter de Cantilupe, bishopof Worcester, was a firm friend and adherent of Simon de Montfort
in his opposition to the misgovernment of Henry III. When Earl
Simon had seized the king s person in the battle of Lewes, the
chief opposition to his government was raised by the lords marchers
on the Welsh borders. Simon went to Hereford for the purpose

E reducing them to submission
; but Edward s escape from

captivity gave them a leader, and awakened the hopes of the
royalists. Simon sent for reinforcements, but his son was sur
prised and cut off at Kenilworth. Ignorant of the fact, but afraid
to wait any longer lest the passage of the Severn should be closed
against him, Simon withdrew to the friendly territory of the bishop
of VV orcester, and took up his abode in the abbey of Evesham
ihere m 1265 lie was surprised by Edward, and died fightin&quot; a
hopeless fight.
As Wales became more settled, Worcester developed its trade

slowly. From early times the salt mines at Droitwich were worked,
and a

&quot;salt-way&quot;
was made for the carriage of their produce. A

trade with Wales and Bristol was established, and clothiers sent
their wares from Bewdley and Worcester down the Severn. The
dissolution of the monasteries affected very seriously a district

which was so closely connected with the church, and it was
some time before it recovered from the shock which its social life

then received. In the great civil war Worcestershire, in common
with the west of England, was Royalist, and suffered considerably
from the Parliamentary forces. In 1651 Charles II. with the
Scottish army marched to Worcester, where he was welcomed
by the citizens. Cromwell followed, and took up his position on
the Red Hill just outside the city gates. Lambert succeeded in

passing the Severn at Upton, and drove back the Royalist troops
to the neighbourhood of Worcester, on the other side of the
Severn. Charles determined to take advantage of this division of
the Parliamentary army on the two sides of the river, and made an
attack on Cromwell s camp. At first he was successful, but Crom
well was reinforced by Lambert s troops from the other side in time
to drive back Charles s foot, who were not supported by the Scottish
horse. Their rout was complete ;

Charles managed to escape into
the city, where he escaped in disguise, and began his adventurous

journey to Boscobel. Since that time Worcestershire has pursued
a course of peaceful development.

See Xash, History of Worcestershire (2 vols. fol., 1790) ; Chambers, Biographical
Illustrations of Worcestershire (1820) ; Turbcrville, Worcestershire in the 19th
Century (1852); Allies, Antiquities and Folk-Lore of Worcestershire -(1852), and
Xoake, Guide to Worcestershire (18G8).

WORCESTER, an episcopal city, municipal and parlia

mentary borough, the capital of the above county, and a

county of itself, is situated on the eastern bank of the

Severn, 120 miles from London by rail, and a little over

26 from Birmingham.
The principal building and chief glory of the city is the

cathedral. The see was founded by the advice of Arch

bishop Theodore in 673, though, owing to opposition on the

part of the bishop of Lichfield, it was not finally established

Plan of Worcester.

till 780. In its formation the tribal division was followed,
and it contained the people of the Hwiccas. The bishop s

church of St Peter s, with its secular canons, was absorbed

by Bishop Oswald into the monastery of St Mary. The
canons became monks, and in 983 Oswald finished the

building of a new monastic cathedral. After the Norman
Conquest the saintly bishop of Worcester, Wulfstan, was
the only English prelate who was left in possession of his

see. He so far adopted Norman customs as to undertake
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the building of a great church of stone according to the

Norman pattern. In 1088 an incursion of the Welsh

stopped his labours for a time, but in 1094 he held a

synod in the crypt. Of the work of Wulfstan, the outer

walls of the nave, aisles, a part of the walls of the tran

septs, some shafts, and the crypt remain. The crypt is

apsidal, a style of which there are only four examples in

England Winchester, 1079
; Worcester, 10S4

;
Glou

cester, 1089; and Canterbury, 1096. Wulfstan s building
seems to have extended no farther than the transepts, but

the nave was continued, though much of it was destroyed

by the fall of the central tower in 1175. In 1 203 Wulfstan

was canonized, and the monks, growing richer by the

offerings at his shrine, finished the cathedral in 1216.

Soon after this date they built a lady chapel at the east

end, extending the building by 50 feet
;
then they were

so satisfied with their new work that the choir was rebuilt

to match in the Early English style. The nave was

similarly remodelled in the 14th century, the north side in

the Decorated, the south side in the Perpendicular style.

The building is cruciform, and is without transept aisle?,

but has secondary transepts to the choir. The tower is in

the centre, and is 162 feet high. There is an interesting

chapter house of Late Norman architecture, a round build

ing with its stone roof supported on a central pillar. The

refectory is a fine room of Decorated architecture, and the

cloisters are Perpendicular. The cathedral was very much
out of repair in 1857, when the restoration was undertaken

by the cathedral architect, Mr Perkins, in which most of

the work of previous generations was wholly swept away,
and in some important particulars replaced by conjectural
work of Early English style. The cost was about 100,000,
raised principally by public subscription, though for four

years the dean and chapter had provided the funds

required.
In the cathedral are several good monuments and

monumental effigies. That of King John, in the choir, is

the earliest sepulchral effigy of an English king in the

country. There is an altar tomb, in a chantry chapel, of

Arthur, prince of Wales, son of Henry VII., who died in

1503. There are also monuments of John Gauden, the

bishop who wrote Icon Basilike, so often attributed to

Charles I., of Bishop Hough by Roubillac, and of Mrs

Digby by Chantrey. There are many other monuments
;

and in the north alley of the cloister is a stone on which
is cut the sad and significant word &quot;Miserrimus,&quot; and

nothing more a tragedy in a single word.

There are eleven parish churches in the city : St Helen s,

the oldest, was rebuilt in 1820; St Albans, ancient,

partially restored in 1850
;
All Saints, built in 1740, which

contains a peal of ten bells
;
St Andrew s, repewed in

1850
;
St Nicholas, begun in 1728 and finished in 1730;

St Martin s, erected in 1772; St Swithin s, in 1736; St

Peter s, dating from 1686, which has annexed to it the

chapelry of Whittington ;
St Michael s, in Bedwardine,

modern
;
St John s, Bedwardine, made a parish church in

1371; and St Clement s, built in 1823. In 1874 a parish
was formed out of Claines, named the Tything, and in 1876
the church (St Mary Magdalene) was built

;
St Paul s was

built in 1837, and constituted a separate parish in 1844;
St George s, built by subscription in 1830, was made a

parish out of Claines, in 1862
; Holy Trinity, erected in

1865, was formed a parish in 1866. There are also a

Roman Catholic chapel and places of worship for all

descriptions of Dissenters.

There are no remains of the old castle of Worcester; it

adjoined the monastery so closely that King John gave
its yard to the monks, and after that time it ceased to be
a stronghold. The Commandery, founded by St Wulfstan
in 1095, is one of the &quot;rarest specimens of early house

architecture in existence.&quot; The hall contains an open
timber roof of the time of Henry VII.,

&quot; a good bay
window, a fine door, the projecting canopy of the dais, a

music-screen and gallery, and some fragments of stained

glass.&quot;
The cathedral grammar school, founded by Henry

VIII. in 1541, occupies the refectory of the old monastery,
which has just been restored by Mr Christian, and has

many interesting architectural features.

The guild-hall, built in 1723, is an admirable building
in the Italian style ;

it contains a portrait of George III.,

painted by Sir Joshua Reynolds, and presented by the

king to commemorate his visit to the city at the triennial

musical festival in 1788. The corporation possess some

very interesting old charters and manuscripts, and good
municipal regalia. The shire-hall, erected in 1835 at a

cost of 35,000, is a fine stone building in the Ionic style,

with a portico supported by six fluted columns. The

county jail, built in 1809 at a cost of 19,000, was

entirely reconstructed on the separate principle in 1860,
at a further cost of 24,000. The infirmary was built

in 1770, the dispensary in 1822, and the ophthalmic insti

tution in 1866. There is a museum of natural history;
and a free library was opened in 1881. Worcester has long
been famous for several important branches of industry.
The Clothiers Company possess a charter granted by Queen
Elizabeth

;
but the great industries are now the manufac

ture of gloves and of porcelain. A company of glovers
was incorporated in 1661; it is principally occupied with

the making of skin gloves, in which the skins of deer,

sheep, lambs, goats, and kids are used. The manufacture
of porcelain was introduced by Dr Wall, a Worcester

physician, in 1751 (see vol. xix. p. 642). The materials

employed are china clay and china stone from Cornwall,

felspar from Sweden, fire-clay from Stourbridge and

Broseley, marl, flint, and calcined bones. Pickles and
sauces are among the notable productions of the city :

and among its other trades are those of carriage making,
rope and twine spinning, boat and barge building, tanning,
and the production of chemical manures and of cider and

perry.
The charities of Worcester are numerous, and include

St Oswald s hospital, Nash s almshouses, Wyatt s alms-

houses, the Berkeley hospital, Goulding hospital, Show-

ring s hospital, Inglethorpe s almshouses, Waldgrave s alms-

houses, Moore s blue-coat school, Queen Elizabeth s charity,
and others, which produce an annual income of more than

10,000. The population of the city and municipal

borough (area 1263 acres) in 1871 was 33,226 and in

1881 it was 33,956. The population of the parliamentary

borough (area 3266 acres) in 1871 was 38,116 and in

1881 it was 40,354.

Among the charters still preserved in the guild-hall is one of

Richard I. dated November 12, 1189, which grants to the burgesses
to hold of the king and his heirs the town of Worcester at a yearly
rental of 24. In the reign of Philip and Mary the town was
raised to the dignity of a city, and this with other privileges was
confirmed by Elizabeth in 1558 ;

and in 1C22 James I. granted a

charter ordaining that the city shall be a free city of itself, and a

county separate from all other counties. From the time of Edward
I. until 1885 Worcester returned two members to parliament, but
the number was then reduced to one. Municipally the city is

divided into five wards. The county assizes are held in the city,
as are also the quarter sessions, the county court, the borough
court, town and county petty sessions, and the ecclesiastical and

probate court.

The Romans found a British settlement and held it as a military
station, to which they gave the name Vigorna. By the Saxons it

was called Wigorna-ceaster, whence we have the present name of

Worcester. It was more than once burnt and pillaged by the

Danes, but at the date of the Conquest it was of sufficient import
ance to have a mint. From its proximity to Wales, it frequently
suffered from the inroads of the Welsh. It was taken by the

empress Maud, and retaken by Stephen, after severe contests. The

king kept the Easter week there in 1139, as it is recorded, with
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&quot;great pomp&quot;;
and in 1234 Henry III. held the Whitsuntide

festival in the city. Queen Elizabeth rested there in one of her

progresses; in 1687 James II. came, and touched for the king s

evil? He attended mass in the Catholic chapel; but the mayor
and the corporation, though accompanying him to the chapel door,

firmly and patriotically declined to enter.

For the part this city took in the great civil war see p. 666.

WORCESTER, a city and the county seat of Worcester

county, Massachusetts, United States, is situated in a region

of Glacial hills, lakes, and ponds, which form varied and

pleasing landscapes, 39 miles west of Boston. Besides

the closely-built portion, the city includes a large suburban

district, which contains fourteen villages of various sizes.

The closely-built portion is very irregularly laid out, con

forming in some degree to the slope of the ground. There

are 197 miles of streets, very little of which is paved. The

public parks have an aggregate area of 35 acres. The

population in 1885 was 68,389 (20,182, or 29-51 per cent.

of foreign birth). The proportion of coloured people was

very small. The manufacturing industries are very large

and varied; prominent among them are the manufactures of

iron and steel, foundryand machine shop products and tools,

and second to these the manufacture of boots and shoes.

The settlement of Worcester began in 1713. Earlier attempts
had been made, but the incursions of Indians had frustrated them.
It was incorporated as a town in 1722, but made very slow progress
in growth until the completion of the Boston and Worcester (now
Boston and Albany) Railroad in 1835. Since that date, with the

extension of its railroad connexions, it has developed rapidly. In
1848 it received a city charter, and at present it is the third city of

the State in population and wealth. The population, which in

1765 was 1478 and in 1790 was 2095, rose to 4173 in 1830, 7497
in 1840, 17,049 in 1850, 41,105 in 1870, and 58,291 in 1880.

WORCESTER, FLORENCE OF. See vol. ix. p. 337.

WORDSWORTH, WILLIAM (1770-1850), the poet,
was born at Cockermouth, on the Derwent, in Cumber
land, on the 7th of April 1770. His parentage offers a

curious parallel to Scott s : he was the son of an attorney,

law-agent to the earl of Lonsdale, a prosperous man in

his profession, descended from an old Yorkshire family of

landed gentry. On the mother s side also Wordsworth
was connected with the middle territorial class : his

mother, Anne Cookson, was the daughter of a well-to-do

mercer in Penrith, but her mother was a Crackanthorpe,
whose ancestors had been lords of the manor of New-
biggin, near Penrith, from the time of Edward III. He
was thus, as Scott put it in his own case, come of

&quot;gentle&quot; kin, and like Scott he was proud of it, and
dictated the fact in his short fragment of prose auto

biography. The country squires and farmers whose blood
flowed in Wordsworth s veins were not far enough above
local life to be out of sympathy with it, and the poet s

interest in the common scenes and common folk of the
North country hills and dales had a traceable hereditary
bias.

Though his parents were of sturdy stock, both died

prematurely, his mother when he was five years old, his
father when he was thirteen, the ultimate cause of death
in his mother s case being exposure to cold in &quot;a best
bedroom &quot;

in London, in his father s exposure on a
Cumberland hill, where he had been befogged and lost

his way. At the age of eight Wordsworth was sent to
school at Hawkshead, in the Esthwaite valley in Lanca
shire. His father died while he was there, and at the age
of seventeen he was sent by his uncle to St John s College,
Cambridge. He did not distinguish himself in the studies
of the university, and for some time after taking his

degree of B.A., which he did in January 1791, he showed
what seemed to his relatives a most perverse reluctance
to adopt any regular profession. His mother had noted
his

&quot;stiff, moody, and violent
temper&quot; in childhood, and

it seemed as if this family judgment was to be confirmed
in his manhood. After taking his degree, he was pressed

to take holy orders, but would not
;
he had no taste for

the law
;
he idled a few months aimlessly in London, a

few months more with a Welsh college friend, with

whom he had made a pedestrian tour in France and
Switzerland during his last Cambridge vacation

;
then in

the November of 1791 he crossed to France, ostensibly to

learn the language, made the acquaintance of revolu

tionaries, sympathized with them vehemently, and was
within an ace of throwing in his lot with the Brissotins

to give them the steady direction that they needed.

When it came to this, his relatives cut off his supplies,
and he was obliged to return to London towards the close

of 1792. But still he resisted all pressure to enter any
of the regular professions, published An Evening Walk
and Descriptive Sketches in 1793, and in 1794, still moving
about to all appearance in stubborn aimlessness among his

friends and relatives, had no more rational purpose of

livelihood than drawing up the prospectus of a periodical
of strictly republican principles to be called &quot; The Phil

anthropist.&quot; At this stage, at the age of twenty-four,
Wordsworth seemed to his friends a very hopeless and

impracticable young man.
But all the time from his boyhood upwards a great

purpose had been growing and maturing in his mind.
The Prelude expounds in lofty impassioned strain, treat

ing of simple facts in diction that would be &quot;

poetic
&quot;

beyond the worst extravagances of the panegyrical school

but for the genuine emotion that inspires its amplitude of

phrase, how his sensibility for nature was &quot;augmented
and sustained,&quot; and how it never, except for a brief

interval, ceased to be &quot;creative&quot; in the special sense of

his subsequent theory. But it is with his feelings towards
nature that The Prelude mainly deals

;
it says little re

garding the history of his ambition to express those

feelings in verse. It is the autobiography, not of the

poet of nature, but of the worshipper and priest. The
salient incidents in the history of the poet he communi
cated in prose notes and in familiar discourses. And it

appears that, while he was still a schoolboy of fourteen,
the delight that he took in contemplating and moralizing
from nature was mingled with the enthusiasm of a poet s

ambition and joy in the discovery of a fresh imperfectly
worked field. Commenting on the couplet in the Evening
Walk

&quot;

And, fronting the bright west, yon oak entwines
Its darkening boughs and leaves in stronger lines

&quot;

he said :

&quot;

This is feebly and imperfect!} exprest ;
but I recollect distinctly

the very spot where this first struck me. It was on the way
between Hawkshead and Ambleside, and gave me extreme pleasure.
The moment was important in my poetical history; for I date from
it my consciousness of the infinite variety of natural appearances
which had been unnoticed by the poets of any age or country, so

far as I was acquainted with them
;
and 1 made a resolution to

snp2ny in some degree the deficiency. I could not at that time have
been above fourteen years of

age.&quot;

About the same time he wrote, as a school task at

Hawkshead, verses that show considerable acquaintance
with the poets of his own country at least, as well as

some previous practice in the art of verse-making.
1 The

fragment that stands at the beginning of his collected

works, recording a resolution to end his life among his

1 Memoirs of William Wordsicorth. by Canon Wordsworth, vol. i.

pp. 10
;
11. According to his own statement in the memoranda dic

tated to his biographer, it was the success of this exercise that &quot;put

it into his head to compose verses from the impulse of his own mind.&quot;

The resolution to supply the deficiencies of poetry in the exact de

scription of natural appearances was probably formed while he was
in this state of boyish ecstasy at the accidental revelation of his own
powers. The date of his beginnings as a poet is confirmed by the
lines in The Idiot Roy, written in 1798

&quot;

T to the Muses liavc been bound
These fourteen years by strong indentures.&quot;
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native hills, was the conclusion of a long poem written

while he was still at school. And, undistinguished as he

was at Cambridge in the contest for academic honours,
the Eveniny Walk, his first publication, was written during
his vacations. 1 lie published it in 1793, to show, as he

said, that he could do something, although he had not

distinguished himself in university work. It is significant
of his persistency of purpose that in this poem, as well as

in the Descriptive Sketches founded on his tour abroad

during his last vacation, he is seen to be steadily fulfill

ing his resolution to supply defects in the minute descrip
tion of nature. There are touches here and there of the

bent of imagination that became dominant in him soon

afterwards, notably in the moral aspiration that accom

panies his Remembrance, of Collins on the Thames :

&quot; O glide, fair stream! for ever so

Thy quiet soul on all bestowing,
Till all our minds for ever flow

As thy deep waters now are flowing.
&quot;

But in the main this first publication represents the poet in

the stage described in the twelfth book of The Prelude :

&quot; Bent overmuch on superficial things,

Pampering myself with meagre novelties

Of colour and proportion ;
to the moods

Of time and season, to the moral power,
The affections, and the spirit of the place
Insensible.&quot;

Nature was little more than a picture-gallery to him
;

the pleasures of the eye had all but absolute dominion
;

and he
&quot; Roamed from hill to hill, from rock to rock,
Still craving combinations of new forms,
New pleasures, wider empire for the sight,
Proud of her own endowments, and rejoiced
To lay the inner faculties

asleep.&quot;

But, though he had not yet found his distinctive aim as a

poet, he was inwardly bent, all the time that his relatives

saw in him only a wayward and unpromising aversion to

work in any regular line, upon poetry as
&quot;

his office upon
earth.&quot;

In this determination he was strengthened by his sister

Dorothy, who with rare devotion consecrated her life

henceforward to his service. A timely legacy enabled

them to carry their purpose into effect. A friend of his,

whom he had nursed in a last illness, Eaisley Calvert, son

of the steward of the duke of Norfolk, who had large
estates in Cumberland, died early in 1795, leaving him a

legacy of 900. And here it may be well to notice how
opportunely, as De Quincey half-ruefully remarked, money
always fell in to Wordsworth, enabling him to pursue his

poetic career without distraction. Calvert s bequest came
to him when he was on the point of concluding an engage
ment as a journalist in London. On it and other small

resources he and his sister, thanks to her frugal manage
ment, contrived to live for nearly eight years. By the

end of that time Lord Lonsdale, who owed Wordsworth s

father a large sum for professional services, and had

steadily refused to pay it, died, and his successor paid the

debt with interest. His wife, Mary Hutchinson, whom
he married in 1802, brought him some fortune; and in

1813, when in spite of his plain living his family began
to press upon his income, he was appointed stamp-dis
tributor for Westmorland, with an income of j500, after

wards nearly doubled by the increase of his district. By
this succession of timely godsends, Wordsworth, though

1 In The Prelude, book iv.
,

lie speaks of himself during his first

vacation as &quot; harassed with the toil of verse, much pains and little

progress.&quot; To the same time belongs an incident recorded later in the
same book, when he was returning in early morning from a dance

&quot; My heart was full : I made no vows, but vows
Were then made for me ; bond unknown to me
Was given, that I should be, else simiinfj greatly,
A dedicated sjiiiit.&quot;

he did not escape some periods of sharp anxiety, was saved
from the necessity of turning aside from his vocation.

To return, however, to the course of his life from the
time when he resolved to labour with all his powers in the
office of poet. The first two years, during which he lived

with his self-sacrificing sister at Racedown, in Dorset,
were spent in half-hearted and very imperfectly successful

experiments, satires in imitation of Juvenal, the tragedy
of The Borderers,

1 and a poem in the Spenserian stanza,
the poem now entitled Guilt and, tiorroiv. How much
longer this time of doubtful self-distrustful endeavour

might have continued is a subject for curious speculation;
an end was put to it by a fortunate incident, a visit from

Coleridge, who had read his first publication, and seen in

it, what none of the public critics had discerned, the advent
of &quot;an original poetic genius.&quot; It would be impossible
to exaggerate the importance for Wordsworth of the
arrival of this enthusiastic Columbus. Under his sister s

genial influence 3 he was groping his way doubtfully out
of the labyrinth of poetic conventions, beginning to see a
new pathos and sublimity in human life, but not yet con
vinced except by fits and starts of the Tightness of his

own vision. Stubborn and independent as Wordsworth

was, he needed some friendly voice from the outer world
to give him confidence in himself. Coleridge rendered
him this indispensable service. He had begun to seek his

themes in
&quot;

Sorrow, that is not sorrow, but delight ;

And miserable love, that is not pain
To hear of, for the glory that redounds
Therefrom to human kind, and what we are.&quot;

He read to his visitor one of these experiments, the story
of the ruined cottage, afterwards introduced into the first

book of The Excursion* Coleridge, who had already seen

original poetic genius in the poems published before, was
enthusiastic in his praise of them as having &quot;a character,

by books not hitherto reflected,&quot; and his praise gave new
heart and hope to the poet hitherto hesitating and un
certain.

June 1797 was the date of this memorable visit. So

pleasant was the companionship on both sides that, when

Coleridge returned to Nether Stowey in Somerset, Words
worth at his instance changed his quarters to Alfoxden,
within a mile and a half of Coleridge s temporary resi

dence, and the two poets lived in almost daily intercourse

for the next twelve months. During that period Words
worth s powers rapidly expanded and matured

;
ideas

that had been gathering in his mind for years, and lying
there in dim confusion, felt the stir of a new life, and

ranged themselves in clearer shapes under the fresh

quickening breath of Coleridge s swift and discursive

2 Not published till 1842. For the history of this tragedy see

Memoirs, vol. i. p. 113; for a sound, if severe, criticism of it, Mr
Swinburne s Miscellanies, p. 118. And yet it w-as of the blank verse of

The Borderers that Coleridge spoke when he wrote to Cottle that &quot;he

felt a little man by the side of his friend.&quot;

3 The character of Dorothy Wordsworth is shown in the extracts

from her Journal printed in the Memoirs, and in her Recollections of
a Tour in Scotland, edited by the late Principal Shairp, 1874. The

poet s acknowledgments of obligation to her were not mere grateful
words thrown out at random

&quot; She gave me eyes, she gave me ears,
And humble cares, and delicate fears;
A heart, the fountain of sweet tears,
And love, and faith, and

joy.&quot;

The fourteenth book of The- Prelude especially enables us to under
stand the full meaning of this eulogiuni, every word of which has
been carefully weighed. This book contains a complete picture of

the state of mind in which Coleridge found the poet, when he &quot;seemed

to gain clear sight of a new world a world, too, that was fit to be
transmitted and made visible to other

eyes.&quot;
4 The version read to Coleridge, however, must have been in Spen

serian stanzas, if Coleriilge was right in his recollection that it was in

the same metre with The, Female Vagrant, the original title of Guilt

and Sorrow.
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dialectic. The radiant restless vitality of the more vari

ously gifted man stirred the stiffer and more sluggish

nature of the recluse to its depths, and Coleridge s quick
and generous appreciation of his power gave him precisely

the encouragement that he needed.

The Lyrical Ballads were the poetic fruits of their com

panionship. Out of their frequent discussions of the

relative value of common life and supernatural incidents

as themes for imaginative treatment grew the idea of

writing a volume together, composed of poems of the two

kinds. Coleridge was to take the supernatural ; and, as

his industry was not equal to his friend s, this kind

was represented by the Ancient Mariner alone. Among
Wordsworth s contributions were The Female Vagrant,
We are Seven, Complaint of a Forsaken Indian Woman,
The Last of the Flock, The Idiot Boy, The Mad Mother

(&quot;

Her eyes are wild
&quot;),

The Thorn, Goody Blake and

Harry Gill, The Reverie of Poor Susan, Simon Lee, Ex
postulation and Reply, The Tables Turned, Lines left iipon

a Yew-tree Seat, An Old Man Travelling (&quot;

Animal Tran

quillity and Decay &quot;),

Lines above Tintern Abbey. The
volume was published by Cottle of Bristol in September,
1798.

It is necessary to enumerate the contents of this volume
in fairness to the contemporaries of Wordsworth, whom it

is the fashion to reproach for their cold or scoffing recep
tion of his first distinctive work. Those Wordsworthians
who give up The Idiot Boy, Goody Blake, and The Thorn
as mistaken experiments have no right to triumph over

the first derisive critics of the Lyrical Ballads, or to

wonder at the dulness that failed to see at once in this

humble issue from an obscure provincial press the advent
of a great master in literature. The poems that have not

yet won general acceptance even among the most devoted
Wordsworthians formed a large part of the whole revela

tion, and attention was specially drawn to them by the

title. While the taste for The Idiot Boy is still uncreated,
still far from general, while critics of authority can still

so completely miss the poet s intention as to suggest that

the poem might have been enjoyable if Betty Foy s im
becile son had been described as beautiful and the word
&quot;

idiot
&quot;

had not been left to convey uncorrected its repul
sive associations, while intimate disciples acknowledge
themselves unable to understand the &quot;

glee
&quot;

with which
Wordsworth told the simple story, and wonder whether he
intended it as a &quot; comic

poem,&quot;
1 it may be doubted whether

now, after nearly a century of discipleship and exposition,
the Lyrical Ballads would receive a much more cordial or
much wider welcome than they did in 1798. It is true
that Tintern Abbey was in the volume, and that all the

highest qualities of Wordsworth s imagination and of his
verse could be illustrated now from the lyrical ballads

proper in this first publication ;
but before we accuse our

predecessors of purblindness, corrupt taste, and critical

malignity, as is the sweet and reasonable custom of too

1 The defect of The Idiot Roy is really rhetorical, rather than poetic.
Wordsworth himself said that &quot;he never wrote anything with so much
glee,&quot; and, once the source of his glee is felt in the nobly affectionate
relations between the two half-witted irrational old women and the
glorious imbecile, the work is seen to be executed with a harmony
that should satisfy the most exacting criticism. The poet not only
felt but gave complete expression to the most exquisitely tender
humour in telling the story of the simple incident. Poetically, there
fore, the poem is a success

; not a note is Out of tune, with the excep
tion perhaps of the boisterous ridicule of the romantic ballad in his
speculations as to the employment of the lost horseman

; otherwise,
as a work of art in a rare vein of humorous tenderness elevated by
the moral dignity of the subject, The Idiot Boy is as perfect as any
thing that Wordsworth wrote. But rhetorically this particular attempt
to &quot;breathe grandeur upon the very humblest face of human life&quot;

must be pronounced a failure, inasmuch as the writer did not use
sufficiently forcible means to disabuse his readers of vulgar pre
possessions.

many professing Wordsworthians,
2 we should remember

that clear vision is easier for us than it was for them when
the revelation was fragmentary and incomplete.

Although Wordsworth was not received at first with the

respect to which we now see that he was entitled, his

power was not entirely without recognition. There is a

curious commercial evidence of this, which ought to be

noted, because a perversion of the fact is sometimes used
to exaggerate the supposed neglect of Wordsworth at the

outset of his career. When the Longmans took over

Cottle s publishing business in 1799, the value of the

copyright of the Lyrical Ballads, for which Cottle had

paid thirty guineas, was assessed at nil. Cottle therefore

begged that it might be excluded altogether from the

bargain, and presented it to the authors. But in 1800,
when the first edition was exhausted, the Longmans offered

Wordsworth =100 for two issues of a new edition with an
additional volume and an explanatory preface. The sum
was small compared with what Scott and Byron soon

afterwards received, but it shows that the public neglect
was not quite so complete as is sometimes represented.
Another edition was called for in 1802, and a fourth in

1805. The new volume in the 1800 edition was made up
of poems composed during his residence at Goslar in the

winter of 1798-99, and after his settlement at Grasmere
in December 1799. It contained a large portion of poems
now universally accepted : Ruth, Nutting, Three Years She

Grew, A Poet s Epitaph, Hartleap Well, Lucy Gray, The

Brothers, Michael, The Old Cumberland Beggar, Poems on
the Naming of Places. But it contained also the famous

Preface, in which he infuriated critics by presuming to

defend his eccentricities in an elaborate theory of poetry
and poetic diction.

Comparatively few in the present day have actually read

and studied this famous document, although it is con

stantly referred to as a sort of revolutionary proclamation

against the established taste of the eighteenth century.
For one that has read Wordsworth s original, hundreds
have read Coleridge s brilliant criticism, and the fixed con

ception of the doctrines actually put forth by Wordsworth is

taken from this. Now, although the Preface and the ex

tensive and bitter discussion provoked by it had not a tithe

of the influence on poetry ascribed to it by a natural liking
for sudden changes and simple personal agencies, although
the result on literary practice was little more than the

banishment of a few overdriven phrases and figures of

speech from poetic diction,
3 it is desirable, considering the

celebrity of the affair, that Wordsworth s exact position
should be made clear. To do this is to contradict several

&quot;vulgar errors&quot; on the subject, probably too vulgar and

deeply rooted to be affected by any exposure. Coleridge s

criticism of his friend s theory proceeded avowedly &quot;on

the assumption that his words had been rightly interpreted,
as purporting that the proper diction for poetry in general
consists altogether in a language taken, with due excep

tions, from the mouths of men in real life, a language which

actually constitutes the natural conversation of men under

the influence of natural feelings.&quot; Coleridge assumed
further that, when Wordsworth spoke of there being &quot;no

essential difference between the language of prose and
metrical composition,&quot; he meant by language not the

mere words but the style, the structure, and the order of

the sentences
;
on this assumption he argued as if Words

worth had held that the metrical order should always be

the same as the prose order. Given these assumptions,
which formed the popular interpretation of the theory

2 Herein curiously, if not ridiculously, inconsistent, as their master
was not, with his tranquillizing creed.

3 Sir Henry Taylor, one of the most acute and judicious of Words
worth s champions, came to this conclusion in 1834.
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by its opponents, it was easy to demonstrate its absurdity,
and Coleridge is very generally supposed to have given
Wordsworth s theory in its bare and naked extravagance
the cow/; de grace. But the truth is that neither of the

two assumptions is warranted
;

not only so, but both

were expressly disclaimed by Wordsworth in the Preface

itself. There is not a single qualification introduced by

Coleridge in correction of the theory that was not made

by Wordsworth himself in the original statement. 1 In the

first place, it was not put forward as a theory of poetry in

general, though from the vigour with which he carried the

war into the enemy s country it was naturally enough for

polemic purposes taken as such
;

it was a statement and

defence of the principles on which his own poems of

humbler life were composed, undertaken at the instance of

friends interested in &quot;a class of poetry well adapted to in

terest mankind permanently, and not unimportant in the

quality and in the multiplicity of its moral relations.&quot; He
assailed the public taste as

&quot;depraved,&quot;
first and mainly in

so far as it was adverse to simple incidents simply treated,

being accustomed to
&quot;gross

and violent stimulants,&quot;

&quot;craving after extraordinary incident,&quot; possessed with a

&quot;degrading thirst after outrageous stimulation,&quot; &quot;frantic

novels, sickly and stupid German tragedies, and deluges
of idle and extravagant stories in verse.&quot; This, and not

adherence to the classical rule of Pope, which had

really suffered deposition a good half century before, was
the first count in Wordsworth s defensive indictment of

the taste of his age. To make it perfectly clear that he

was pleading only for his own maligned and misunder

stood poems, he repeated at the close of the Preface that,

&quot;if his purpose were fulfilled, a species of poetry would be

produced which is genuine poetry, in its nature well

adapted to interest mankind, &amp;lt;fcc.&quot; It is true that he said

also that, &quot;in order entirely to enjoy the poetry which I am

recommending, it would be necessary to give up much of

what is ordinarily enjoyed &quot;;
but the context makes it plain

that in so saying he referred to startling incident and

gaudy ornament, his own purpose being to make &quot;the feel

ing give importance to the action and situation, not the

action and situation to the feeling,&quot;
and to use language

as near as possible to the language of real life. In the

second place, as regards this language of real life, and the

&quot;poetic diction,&quot; the liking for which was the second

count in his indictment of the public taste, it is most

explicitly clear that, when he said that there was no

essential difference between the language of poetry and
the language of prose, he meant words, plain and figur

ative, and not structure and order, or, as Coleridge other

wise puts it, the &quot;ordonnance&quot; of composition. Coleridge

says that if he meant this he was only uttering a truism,
which nobody that knew Wordsworth would suspect him
of doing ; but, strange to say, it is as a truism, nominally

acknowledged by everybody, that Wordsworth does ad

vance his doctrine on this point. Only he adds
&quot;

if in

what I am about to say it shall appear to some that my
labour is unnecessary, and that I am like a man fighting a

1
Although Coleridge makes the qualifications more prominent than

they were in the original statement, the two theories are at bottom
so closely the same that one is sometimes inclined to suspect that

parts, at least, of the original emanated from the fertile mind of Cole

ridge himself. The two poets certainly discussed the subject together
in Somerset when the first ballads were written, and Coleridge was
at Grasmere when the Preface was prepared in 1800. The diction

of the Preface is curiously Hartleian, and, when they first met, Cole

ridge was a devoted disciple of Hartley, naming his first son after the

philosopher, while Wordsworth detested analytic psychology. If

Coleridge did contribute to the original theory in 1798 or 1800, he

was likely enough to have forgotten the fact by 1814. At any rate

he evidently wrote his criticism without making a close study of the

Preface, and what he did in effect was to restate the original theory
against popular misconceptions of it.

battle without enemies, such persons may be reminded

that, whatever be the language outwardly holden by men,
a practical faith in the opinions which I am wishing to

establish is almost unknown&quot;; and what he wished to

establish, as may be seen by any person of average intelli

gence who grapples honestly with his stiff and condensed

exposition, and interprets it with reference to the contro

versy in which it was an incident, was the simple truth

that what is false, unreal, affected, bombastic, or non
sensical in prose is not less so in verse. There was no

greater heresy than this in Wordsworth s theory of poetic
diction. The form in which he expresses the theory was
conditioned by the circumstances of the polemic, and
readers were put on a false scent by his purely incidental

and collateral and very much overstrained defence of the

language of rustics, as being less conventional and more

permanent, and therefore better fitted to afford materials

for the poet s selection, But this was a side issue, a para
doxical retort on his critics, seized upon by them in turn

and made prominent as a matter for easy ridicule
;

all that

he says on this head might be cut out of the Preface with

out affecting in the least his main thesis. The drift of

this is fairly apparent all through, but stands out in un

mistakable clearness in his criticism of the passages from

Johnson and Cowper.
&quot; But the sound of the church-going bell

These valleys ami rocks never heard,
Ne er sighed at the sound of a knell

Or smiled when a Sabbath appeared.&quot;

The epithet
&quot;

church-going
&quot;

offends him as a puritan in

grammar; whether his objection is well founded or ill

founded, it applies equally to prose and verse. Poetic

licence does not justify bad grammar. Whether this is

strictly defensible or not, all the same it illustrates his

contention. To represent the valleys and rocks as sighing
and smiling in the circumstances would appear feeble

and absurd in prose composition, and is not less so in

metrical composition; &quot;the occasion does not justify

such violent expressions.&quot;
These are examples of all

that Wordsworth meant by saying that &quot;there is no

essential difference between the language of prose and
metrical composition

&quot;

;
and it is mere pedantry to

detach this phrase from the context, and hold him bound

by the precise scholastic sense of the word essential to

a meaning that he expressly repudiates. So far is

Wordsworth from contending that the metrical order

should always be the same with the prose order, that

part of the preface is devoted to a subtle analysis of the

peculiar effect of metrical arrangement, assigning the

pleasure proper to this as his reason for writing in verse

rather than in prose, and repeating again and again such

phrases as &quot;fitting
to metrical arrangement a selection of

the real language of men in a state of vivid sensation,&quot;

and &quot;language closely resembling that of real life, and

yet in the circumstance of metre differing from it. so

widely.&quot;
2 What he objects to is not departure from

the structure of prose, but the assumption, which seemed

to him to underlie the criticisms of his ballads, that a

writer of verse is not a poet unless he uses artificially

ornamental language, not justified by the strength of

the emotion expressed. The farthest that he went in

defence of prose structure in poetry was to maintain

that, if the words in a verse happened to be in the order

of prose, it did not follow that they were prosaic in the

sense of being unpoetic, a side-stroke at critics who

complained of his prosaisms for no better reason than

that the words stood in the order of prose composition.

- He expressly admitted also that, in the expression of passion, owing
to &quot;the tendency of metre to divest language to a certain degree of

its reality,&quot; a strength of language might be used in verse that good
taste would not tolerate in prose.



672 W O E D S W B T H
Wordsworth was far from repudiating elevation of style

in poetry.
&quot;

If,&quot;
he said,

&quot; the poet s subject be judici

ously chosen, it will naturally, and upon fit occasion, lead

him to passions the language of which, if selected truly

and judiciously, must necessarily be dignified and varie

gated, and alive with metaphors and
figures.&quot;

But no

&quot;foreign splendours&quot; should be interwoven with what
&quot;

the passion naturally suggests,&quot;
and &quot; where the passions

are of a milder character the style also should be subdued

and temperate.&quot;

Such was Wordsworth s theory of poetic diction.

Nothing could be more grossly mistaken than the current

notion, which has been repeated by so many critics of

authority that it has become an established belief, that

the greater part of Wordsworth s poetry was composed in

defiance of his own theory, and that he succeeded best

when he set his own theory most at defiance. All com

mentators on Wordsworth who feel tempted to repeat

this pretty paradox should pause and read his own state

ment of his theory before giving further currency to a

misconception which they will see is absurdly unwarrant

able. It is traceable to the authority of Coleridge. His

just, sympathetic, and penetrating criticism on Words
worth s work as a poet did immense service in securing
for him a wider recognition ;

but his proved friendship
and brilliant style have done sad injustice to the poet as

a theorist. It was natural to assume that Coleridge, if

anybody, must have known what his friend s theory was
;

and it was natural also that readers under the charm of

his lucid and melodious prose should gladly grant
themselves a dispensation from the trouble of verifying
his facts in the harsh and cumbrous exposition of the

theorist himself. 1 After all, the theory is a minor affair.

It is the work that counts
; only it is hardly fair to

Wordsworth that he should go down as a stupid genius
who did right against his own reasoned principles, or an

arrogant person who knew himself to be wrong but

refused to admit it.

The question of diction made most noise, but it was
far from being the most important point of poetic doctrine

set forth in the Preface. If in this he merely enunciated

a truism, generally admitted in words but too generally

ignored in practice, there was real novelty in his plea for

humble subjects, and in his theory of poetic composition.
We might, indeed, easily exaggerate to ourselves the

amount of innovation in mere abstract theory; this might
have been insignificant enough but for the turn that was

given to it by the poet s individuality. But in view of

1 So deeply rooted is the misconception that even Mr Myers, after

quoting the Preface itself, and the famous stanza &quot;Perhaps some
dungeon hears thee groan,&quot; &c., from The Affliction ofMargaret, com
ments as follows: &quot;These lines, supposed to be spoken by a poor
widow at Penrith, afford a fair illustration of what Wordsworth calls

the language really spoken by men, with metre superadded.
What other distinction from prose, he asks, would we have ? We
may answer that we would have what he has actually given us, viz.

,

an appropriate and attractive music, lying both in the rhythm and the
actual sound of the words used.&quot; But in the theory this is covered

by the phrases metrical arrangement and selection of the real language
of men in a state of vivid sensation, dignified and variegated and
alive with metaphors and figures. Wordsworth was not an adroit

expositor in prose, and he did not make his qualifications sufficiently
prominent, but the theory of diction taken with those qualifications
left him free without inconsistency to use any language that was not
contrary to &quot;true taste and

feeling.&quot; He acknowledged that he
might occasionally have substituted &quot;particular for general associ

ations,&quot; and that thus language charged with poetic feeling to himself
might appear trivial and ridiculous to others, as in The Idiot Boy and
Goody Make

;
he even went so far as to withdraw Alice Fell, first

published in 1807, from several subsequent editions
;
but he argued

that it was dangerous for a poet to make alterations on the simple
authority of a few individuals or even classes of men, because if he
did not follow his own judgment and feelings his mind would infallibly
be debilitated.

all that was most distinctive and influential in Words
worth s own work, his remarks on poetry in general, on
the supreme function of the imagination in dignifying

i humble and commonplace incidents, and on the need of

active exercise of imagination in the reader as well as in

the poet -passiveness in this particular not being recom
mended as wise his remarks on these points are im

measurably more important than his theory of poetic
diction. It is much to be regretted that Coleridge s

genius for luminous and brilliant exposition was not

applied to the development of the few stiff phrases in

which Wordsworth sought to generalize his own practice.
Such sayings as that poetry

&quot;

takes its origin from
emotion recollected in

tranquillity,&quot; or that it is the

business of a poet to trace &quot;how men associate ideas

in a state of excitement,&quot; are, like the detached parts
of a Chinese puzzle, meaningless till they are pieced

together with views of the poet s art expressed and
illustrated elsewhere. They are significant of Words
worth s endeavour to lay the foundations of his art in

an independent study of the feelings and faculties of

men in real life, unbiassed as far as possible by poetic
custom and convention. If this had meant, as many
might suppose from the bare statement of the idea,

that the new poet was to turn his back on his pre
decessors and never look behind him to what they had

done, was to reject absolutely as valueless for him the

accumulating tradition of thought and expression, was
to write in short as if nobody before him had ever written

a line, even going to common speech for his diction, a

more foolish and unfruitful, silly and presumptuous,
ambition could not be conceived. But Wordsworth was

guilty of no such extravagance. He was from boyhood
upwards a diligent student of poetry, and was not

insensible of his obligations to the past. His purpose
was only to use real life as a touchstone of poetic
substance. Imagination operates in all men for the

increase or the abatement of emotion. Incidents that

have lodged in the memory are not allowed to lie there

unchanged ; joy is sustained by the instinctive activity
of the imagination in assembling kindred ideas round the

original incident, and under the instinctive operation of

the same faculty pain is relieved by the suggestion of

ideas that console and tranquillize. Now the poet, in

Wordsworth s conception, is distinctively a man in whom
this beneficent energy of imagination, operative as a blind

instinct more or less in all men, is stronger than in others,

and is voluntarily and rationally exercised for the benefit

of all in its proper work of increase and consolation. If

the poet is to discharge this mission profitably, he must

study how the imagination works in real life, that is to

say, &quot;how men associate ideas in a stateof excitement.&quot;

Not every image that the excited mind conjures up in

real life is necessarily poetical. Joy may be chilled and

pain exaggerated by morbid imaginative activity. It is

the business of the poet to select and modify for his

special purpose of producing immediate pleasure. &quot;Nor,&quot;

says the ardent theorist,
&quot;

let this necessity of producing
immediate pleasure be considered as a degradation of the

poet s art. It is far otherwise. It is an acknowledgment
of the beauty of the universe, an acknowledgment the

more sincere because it is not formal but indirect
;

it is a

task light and easy to him who looks at the world in the

spirit of love
; further, it is a homage paid to the native

and naked dignity of man, to the grand elementary

principle of pleasure, by which he knows and feels and
moves.&quot;

All this is elementary enough as Hartleian psychology.
The formal recognition of it will not make a man a poet.
But there were several respects in which the formal
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recognition of these elementary principles of poetic
evolution powerfully affected Wordsworth s practice.

One of these may be indicated, though not fully ex

pressed, by saying that he endeavoured always to work
out an emotional motive from within. Instead of choosing
a striking theme and working at it like a decorative

painter, embellishing, enriching, dressing to advantage,

standing back from it and studying effects, his plan was
to take incidents that had set his own imagination

spontaneously to work, and to study and reproduce with

artistic judgment the modification of the initial feeling,
the emotional motive, within himself. There is room
for an endless amount of subtle discussion, which would
be out of place here, as to the exact difference between

the methods thus broadly stated. It is obvious that they
tend to approximate, inasmuch as all poets must work to

some extent from within and all to some extent from
without. The mere fact of using words, the medium of

communication between man and man, implies a reference,
unconscious or deliberate, to the effect produced on others.

But undoubtedly in Wordsworth s case the reference to

others was of deliberate purpose as much as possible

suppressed. Probably from natural stiffness of temper, he
could not make it easily, and found the effort, as it must

always be when it is an effort and not a happy instinct,

embarrassing and chilling. At any rate, if an association,
to use his own terminology, gave pleasure to himself, he
did not pause long to consider the probable effect on
others. If he did reflect upon it when the act of

composition was over, he was often able to satisfy him
self that, if an association which seemed to him just,

reasonable, and humane, was not acceptable to general

sentiment, the general sentiment was corrupt. To this,

as he himself with his
!

habits of self-criticism was fully

aware, was owing much of his strength and much of his

unpopularity. By keeping his eye on the object, as

spontaneously modified by his own imaginative energy,
he was able to give full and undistracted scope to all his

powers in poetic coinage of the wealth that his imagina
tion brought. On the other hand, readers whose nature
or education was different from his own, were repelled or

left cold and indifferent, or obliged to make the sympa
thetic effort to seo with his eyes, which he refused to

make in order that he might see with theirs.

&quot; He is retired as noontide dew
Or fountain in a noon-day grove,
And you must love him ere to you
He will seem worthy of your love.&quot;

From this habit of taking the processes of his own mind
as the standard of the way in which &quot;men associate ideas

in a state of excitement,&quot; and language familiar to himself
as the standard of the language of &quot;real

men,&quot; arises a

superficial anomaly in Wordsworth s poetry, an apparent
contradiction between his practice and his theory. His
own imagination, judged by ordinary standards, was easily

excited, excited by emotional motives that have little force

with ordinary men. Most of his poems start from humbler,
slighter, less generally striking themes than those of any
other poet of high rank. But his poetry is not corre

spondingly simple. On the contrary, much of it, much of

the best of it for example, the Ode to Duty, and that on
the Intimations of Immortality is as intricate, elaborate,
and abstruse, as remote from the ordinary paths of thought,
as is to be found in literature. The emotional motive is

simple ;
the passion has almost always a simple origin,

and often is of no great intensity ;
but the imaginative

structure is generally elaborate, and, when the poet is at
his best, supremely splendid and gorgeous. No poet has
built such magnificent palaces of rare material for the

ordinary everyday homely human affections. It is because

he has invested our ordinary everyday principles of con

duct, which are so apt to become threadbare, with such

imperishable robes of finest texture and richest design that

Wordsworth holds so high a place among the great moral

ists, the greatest of moralists in verse. And yet he attained

this end in his most effectively moral poems, though not

by any means in all his poems, without in the least con

fusing the boundaries between poetry and preaching, his

conception of the end of poetry as immediate pleasure

serving him as a load-star.

His practice was influenced also, and not always for

good, by his theory that poetry &quot;takes its origin from
emotion recollected in tranquillity/ This was a somewhat
doubtful corollary from his general theory of poetic evolu

tion. A poem is complete in itself; there must be no

sting in it to disturb the reader s content with the whole
;

through whatever agitations it progresses, to whatever
elevations it soars, to this end it must come, otherwise it

is imperfect as a poem. Now the imagination in ordinary
men, though the process is not expressed in verse, and the

poet s special art lias thus no share in producing the effect,

reaches the poetic end when it has so transfigured a dis

turbing experience, whether of joy or grief, that this rests

tranquilly in the memory, can be recalled without dis

quietude, and dwelt upon with some mode and degree of

pleasure, more or less keen, more or less pure or mixed
with pain. True to his idea of imitating real life, Words
worth made it a rule for himself not to write on any theme
till his imagination had operated upon it for some time

involuntarily ;
it was not in his view ripe for poetic treat

ment till this transforming agency had subdued the original
emotion to a state of tranquillity.

1 Out of this tranquillity
arises the favourable moment for poetic composition, some

day when, as he contemplates the subject, the tranquillity

disappears, an emotion kindred to the original emotion is

reinstated, and the poet retraces and supplements with all

his art the previous involuntary and perhaps unconscious

imaginative chemistry.
When we study the moments that Wordsworth found

favourable for successful composition, a very curious law
reveals itself, somewhat at variance with the common con

ception of him as a poet who derived all his strength
from solitary communion with nature. AVe find that the

recluse s best poems were written under the excitement
of some break in the monotony of his quiet life change of

scene, change of companionship, change of occupation.
The law holds from the beginning to the end of his poetic
career. We have already noticed the immense stimulus

given to his powers by his first contact with Coleridge
after two years of solitary and abortive effort. Above
Tintern Abbey was composed during a four days ramble
with his sister

;
he began it on leaving Tintern, and con

cluded it as he was entering Bristol. His residence amidst

strange scenes and &quot; unknown men
&quot;

at Goslar was parti

cularly fruitful: She Dwelt among the Untrodden Ways,
Ruth, Xutling, There ivas a Boy, Wisdom and Spirit of the

Universe, all belong to those few months of unfamiliar

environment. The breeze that met him as he issued from
the city gates on his homeward journey brought him the

first thought of The Prelude. The second year of his

residence at Grasmere was unproductive; he was &quot;hard at

work &quot;

then on The Excursion
;
but the excitement of his

tour on the Continent in the autumn of 1802, combined

perhaps with a happy change in his pecuniary circum

stances and the near prospect of marriage, roused him to

one of his happiest fits of activity. His first great sonnet,

1 The Prelude contains a record of his practice, after the opening
lines of the first book

&quot; Thus far, O friend \ did I, not used to make
A present joy the matter of a song,
Pour forth, &amp;lt;tc.&quot;

XXIV. --
85
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the Lines on Westminster Bridge, was composed on the

roof of the Dover coach
;
the first of the splendid series

&quot;dedicated to national independence and liberty,&quot;
the

most generally impressive and universally intelligible of

his poems, Fair Star of Evening, Once did she Hold the

Gorgeous East in Fee, Toussaint, Milton, thou shouldst be

Living at this Hour, It is not to be Thought of that the Flood,

When I have Borne in Memory ivhat has Tamed, were all

written in the course of the tour, or in London in the

month after his return. A tour in Scotland in the follow

ing year, 1803, yielded the Highland Girl and The Solitary

Reaper. Soon after his return he resumed The Prelude
;

and The Affliction of Margaret and the Ode to Duty, his

greatest poems in two different veins, were coincident with

the exaltation of spirit due to the triumphant and success

ful prosecution of the long-delayed work. The Character

of the Happy Warrior, which he described to Miss

Martineau as &quot;a chain of extremely valooable thoughts,&quot;

though it did not fulfil &quot;poetic conditions,&quot;
1 was the pro

duct of a calmer period. The excitement of preparing for

publication always had a rousing effect upon him
;

the

preparation for the edition of 1807 resulted in the com

pletion of the ode on the Intimations of Immortality, the

sonnets The World is too much with us, Methouaht I saw
the Footstejis of a Throne, Two Voices cere there, and Lady,
the Songs of Spring were in the Grove, and the Song at the

Feast of Brougham Castle. After 1807 there is a marked

falling off in the quality, though not in the quantity, of

Wordsworth s poetic work. It is significant of the com

paratively sober and laborious spirit in which he wrote
The Excursion that its progress was accompanied by none
of those casual sallies of exulting and exuberant power
that mark the period of the happier Prelude. The com
pletion of The Excursion was signalized by the production
of Laodamia. The chorus of adverse criticism with which
it was received inspired him in the noble sonnet to Haydon
High is our Calling, Friend. He rarely or never again

touched the same lofty height.
It is interesting to compare with what he actually

accomplished the plan of life-work with which Wordsworth
settled at Grasmere in the last month of the eighteenth
century.

2 The plan was definitely conceived as he left the
German town of Goslar in the spring of 1799. Tired of the

Avandering unsettled life that he had led hitherto, dissatisfied

also with the fragmentary occasional and disconnected char
acter of his lyrical poems, he longed for a permanent home
among his native hills, where he might, as one called and
consecrated to the task, devote his powers continuously to
the composition of a great philosophical poem on &quot;Man,

Nature, and
Society.&quot; The poem was to be called The

Recluse, &quot;as having for its principal subject the sensations
and opinions of a poet living in retirement.&quot; He com
municated the design to Coleridge, who gave him enthusi
astic encouragement to proceed. In the first transport of
the conception he felt as if he needed only solitude and
leisure for the continuous execution of it. But, though he
had still before him fifty years of peaceful life amidst his
beloved scenery, the work in the projected form at least
was destined to remain incomplete. Doubts and misgiv
ings soon arose, and favourable moments of felt inspiration
delayed their coming. To sustain him in his resolution
he thought of writing as an introduction, or, as he put it,
an antechapel to the church which he proposed to build, a

1 This casual estimate of his own work is not merely amusing but
also instructive, as showing what is sometimes denied that Words
worth himself knew well enough the difference between

&quot;poetry&quot;and such &quot;

valuable thoughts&quot; as he propounded in The Excursion.
2 Wordsworth s residences in the Lake District were Townend.

Grasmere, from December 1799 till the spring of 1808; Allan Bank,
from 1808 to 1811

; the parsonage at Grasmere, from 1811 to 1813:
Rydal Mount, for the rest of his life.

history of his own mind up to the time when he recognized
the great mission of his life. One of the many laughs at

his expense by unsympathetic critics has been directed

against his saying that he wrote this Prelude of fourteen

books about himself out of diffidence. But in truth the

original motive was none other than distrust of his own

powers. He began this review of his early life to reassure

himself from misgivings whether nature and education had
fitted him for his proposed task, partly by elevating his

mind to a confidence in nature s special destination, and

partly by making practical trial of his powers in a simpler
work. He turned aside from The Prelude to prepare the

second volume of the Lyrical Ballads and write the explan

atory Preface, which as a statement of his aims in poetry
had partly the same purpose of strengthening his self-con

fidence. From his sister s Journal we learn that in the

winter of 1801-2 he was &quot;hard at work on The Pedlar&quot; -

the original title of The Excursion. But this experiment
on the larger work was also soon abandoned. It appears
from a letter to his friend Sir George Beaumont that his

health was far from robust, and in particular that he could

not write without intolerable physical uneasiness. We
should probably not be wrong in connecting his physical
weakness with his rule of waiting for favourable moments.
His next start with The Prelude, in the spring of 1804,
was more prosperous ;

he dropped it for several months,

but, resuming again in the spring of 1805, he completed it

in the summer of that year. But still the composition of

the great work to which it was intended to be a portico

proceeded by fits and starts. It was not till 1814 that

the second of the three divisions of The Recluse, ultimately
named The Excursion, was ready for publication ;

and he
went no further in the execution of his great design. It

is possible that he had his own unfinished project in mind
when he wrote the sonnet on Malham Cove.

&quot; Mid the wreck of Is and Was,
Things incomplete and purposes betrayed
Make sadder transits o er thought s optic glass

Than noblest objects utterly decayed.&quot;

We shall speak presently of the reception of The Excur
sion. Meantime we must look elsewhere for the virtual

accomplishment of the great design of The Recluse. The

purpose was not after all betrayed ;
it was really fulfilled,

though not in the form intended, in his various occasional

poems. In relation to the edifice that he aspired to con

struct, he likened these poems to little cells, oratories, and

sepulchral recesses
; they are really the completed work,

much more firmly united by their common purpose than

by any formal and visible nexus of words. Formally dis

connected, they really, as we read and feel them, range
themselves to spiritual music as the component parts of

a great poetic temple, finding a rendezvous amidst the

scenery of the district where the poet had his local habita

tion. The Lake District, as transfigured by Wordsworth s

imagination, is the fulfilment of his ambition after an en

during memorial. The Poems collected and published in

1807 compose in effect &quot;a philosophical poem on man,

nature, and
society,&quot;

the title of which might fitly have

been The Recluse,
&quot;

as having for its principal subject the

sensations and opinions of a poet living in retirement.&quot;

As a realization of the idea of The Recluse, these poems are

from every poetical point of view infinitely superior to the

kind of thing that he projected and failed to complete.
The derisive fury with which The, Excursion was assailed

upon its first appearance has long been a stock example of

critical blindness, conceit, and malignity. And yet, if we
look at the position claimed for the Excursion now by
competent authorities, the error of the first critics is seen

to lie not in their indictment of faults, but in the pro
minence they gave to the faults and their generally dis-
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respectful tone towards a poet of Wordsworth s greatness.

Jeffrey s petulant
&quot; This will never

do,&quot; uttered, professedly
at least, more in sorrow than in anger, because the poet
would persist in spite of all friendly counsel in misapply

ing his powers,
1 has become a byword of ridiculous critical

cocksureness. But the curious thing is that The Excursion

has not
&quot;

done,&quot; and that the Wordsworthians who laugh
at Jeffrey are in the habit of repeating the substance of

his criticism, though in more temperate and becoming

language. Thus Dean Church, in a criticism at once

sympathetic and judicious, after the usual fling at Jeffrey s
&quot;

insolence,&quot; goes on to say
&quot;In The Excursion and The Prelude there are passages as

magnificent as perhaps poet ever wrote ; but they are not specimens
of the context in which they are embedded, and which in spite of

them does not carry along with it the reader s honest enjoyment.
We read on because we must.

&quot; 2

This is the very substance of Jeffrey s criticism, which was

far from being unreservedly damnatory, as the following
will show :

&quot;Besides those more extended passages of interest or beauty
which we have quoted and omitted to quote, there are scattered up
and down the book, and in the midst of its most repulsive portions,
a very great number of single lines and images that sparkle like

gems in the desert and startle us by an intimation of the great

poetic powers that lie buried in the rubbish that has been heaped
around them.&quot;

Jeffrey, it will be seen, was not blind to the occasional

felicities and unforgetable lines celebrated by Coleridge,
and his general judgment on The Excursion has been

abundantly ratified. 3 It is not upon The Excursion that

Wordsworth s reputation as a poet can ever rest, whatever

defence may be made for it as &quot;a chain of extremely
valuable thoughts,&quot; varied by passages of lofty or quietly
beautiful description, invigorating exhortation, and gentle

pathos. The two &quot;

books &quot;

entitled The Churchyard among
the Mountains are the only parts of the poem that derive

much force from the scenic setting ;
if they had been pub

lished separately, they would probably have obtained at

once a reception very different from that given to The
Excursion as a whole. The dramatic setting is merely
dead weight, not because the chief speaker is a pedlar
Wordsworth fairly justifies this selection but because the

pedlar, as a personality to be known, and loved, and

respected, and listened to with interest, is not completely
created. We know Uncle Toby better than Sterne, but we
do not know the Wanderer so well as Wordsworth, and

consequently we are more easily bored by him than by the

poet speaking in his own person as he does in The Prelude.

His cheerfulness after reciting the tale of Margaret at the

ruined cottage is almost offensive
;

the assigned motive

1 The lively lawyer, to whom reviewing v. as a recreation, obviously

enjoyed the process of &quot;slating&quot;
more than is quite consistent with

his strong protestations of sorrow over the poet s waywardness; but
it should not be overlooked that he did make ample acknowledgment,
when he had sated himself with denunciations of the Wanderer s ver

bosity, of the power and beauty of isolated passages. In the second

part of his article, indeed, he quoted so much that was admirable that

he confessed himself disposed to rescind his severe judgment, but re-

perusal of the Wanderer s arguments convinced him that it could not
be rescinded. Jeffrey s criticisms in their entirety are dead and

buried, except for the professional student, but even critics have their

humble rights, and it is time that his four opening words should re

ceive the privilege of interment also, if they are not to be fairly

interpreted. His criticism of The White Doe is valueless enough,
because the sentiment of that poem is more abstruse, less palpable to

the running reader; but what he said of The Excursion has simply
been repeated in duller language by the Wordsworthians who have
denounced his arrogance in daring to say it.

2 Ward s English Poets, vol. iv. p. 13. Mr Myers and Mrs

Oliphant might be quoted to the same effect.
3 In joining The, Prelude with The Excursion in the same condem

nation, Dean Church goes farther than Jeffrey. As a poem The Pre
lude is infinitely superior ;

its autobiographical character gives it a
certain unity, and it contains a greater number of lofty passages in

Wordsworth s best vein.

for it in the beauty of nature that remains though the

poor broken-hearted woman is gone is hardly higher than

the dropsical scullion s philosophy in Tristram Shandy.
&quot; He is dead. He is certainly dead, said Obadiah. So
am not I, said the foolish scullion.&quot;

4

There can be little doubt that adverse criticism had a

depressing influence on Wordsworth s poetical powers, not

withstanding his nobly expressed defiance of it and his

determination to hold on in his own path undisturbed.

Its effect in retarding the sale of his poems and thus de

priving him of the legitimate fruits of his industry was
a favourite topic with him in his later years;

5 but the

absence of general appreciation, and the ridicule of what he

considered his best and most distinctive work, contributed

in all probability to a still more unfortunate result the

premature depression and deadening of his powers. He
schooled himself to stoical endurance, but he was not

superhuman, and in the absence of sympathy not only was

any possibility of development checked but he ceased to

write with the spontaneity and rapture of his earlier verse.

The common theory that the marked stiffening of his

powers after 1807 was the effect of age only may be true;
but the coincidence of this falling off with the failure of

the strenuous effort made in that year to conquer the

hostility of critics and the indifference of the public makes
the theory extremely doubtful as a whole truth. Words
worth s true nature is often misjudged under the fallacy

that the preacher of high and serene fortitude in the face

of failure and misfortune must himself be imperturbable.
On the contrary the most eloquent advocate of this heroic

virtue is the man who most feels the need of it in the

frailty of his own temper. It is on record that Words

worth, with all his philosophy of consolation, did not easily

recover serenity after domestic bereavements, and we go

very far wrong when we confound his proud and self-

reliant defiance of criticism with insensibility to it or

power to rise at will above its disheartening and benumb

ing influence.

For five years after the condemnation of The Excursion

Wordsworth published almost nothing that had not been

composed before. The chief exception is the Thanksgiving
Ode of 1816. He was occupied mainly in the task of

putting his work and his aims more fully before the

world, maintaining his position with dignity and unflinch

ing courage, so far unmoved by criticism that he would

not alter his course one jot for the sake of public favour.

In 1815 he published a new edition of his poems, in the

arrangement according to faculties and feelings in which

they have since stood; and he sought to explain his

4 Charles Lamb s review of The Excursion in the Quarterly (Oct.

1814), in spite of the editor Gifford s modifications, remains the most

sympathetic of competent criticisms of the poem. In one point there

is an oversight, significant of the indefiniteness of Wordsworth s ex

position ;
Lamb supposes the conversion of the Solitary to be accom

plished within The Excursion. It was really reserved for the third

part of The Recluse. It was the poet s intention, as expressed in his

conversations with Miss Fenwick, to effect this conversion not by

argument, but by carrying the sceptic back to his native Scotland,

making him witness of a sacrament service, and making early associ

ations thereupon reassert themselves. This would have been in

accordance with his theory of the value of early associations. What
makes the position of the Solitary a little difficult to grasp at first is

that Wordsworth, on principle, does not present this character in

marked contrast to the other characters in the poem, but rather lays

stress on what he has in common with them, tender-heartedness to

wards suffering and intense enthusiasm for nature
;
hence it arises

that the reader cannot see without some study what it is that the other

interlocutors find lacking in him, and aim at supplying to him.
3 Mr Matthew Arnold heard him say that for he knew not how

many years his poetry had never brought him in enough to buy his

slice-strings
&quot;

(preface to Selection, p. v. ).
The literal facts are that

he received 100 from the Longmans in 1800, and nothing more till

he was sixty- five, when Moxon bought the copyright of his writings

for 1000 (Prose Works, iii. 437).
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purposes more completely than before in an essay on
&quot;

Poetry as a Study.&quot;
In the same year he was persuaded

to publish the The White Doe of Eylstone, written mainly

eight years before. In purely poetic charm the White

Doe ought to be ranked among the most perfect of

Wordsworth s poems, the most completely successful

exhibition of his finest qualities ;
nowhere is the peculiar

music of his verse more happily sustained or more per

fectly in harmony with the noble and tender feeling

which here springs as if from infinite depths, to flow

round and subdue the tragic agony of the incidents. But

Jeffrey, who was much too busy a man to enter into a

vein of poetry so remote from common romantic sentiment,

would have none of the White Doe : he pronounced it

&quot;the very worst poem ever written,&quot; and the public too

readily endorsed his judgment. Two other poems, with

which Wordsworth made another appeal, were not more

successful. Peter Bell, written in 1798, was published
in 1819; and at the instigation of Charles Lamb it

was followed by The Waggoner, written in 1805. Both

were mercilessly ridiculed and parodied. These tales

from humble life are written in Wordsworth s most

unconventional style, and with them emphatically
&quot;

not

to sympathize is not to understand,&quot; but when they are

read sympathetically they are felt to be written with the

spontaneity and freedom of the poet s most inspired

moments, although they are not in his high serious vein.

Meantime, the great design of The Recluse languished.
The neglect of what Wordsworth himself conceived to be

his best and most characteristic work was not encouraging;
and there was another reason why the philosophical poem
on man, nature, and society did not make progress. Again
and again in his poetry Wordsworth celebrates the value

of constraint, and the disadvantage of &quot;too much liberty,&quot;

of &quot;unchartered freedom.&quot;
l This thought was impressed

upon him by his own experience. There was &quot;

too much

liberty
&quot;

in his vague scheme of a philosophical poem.
He needed more of the constraint of a definite form to

stimulate his working powers to prosperous vigour. The
formlessness of the scheme prevented his working at it

continuously. Hence his
&quot;

philosophy
&quot; was expressed in

casual disconnected sonnets, or in sonnets and other short

poems connected by the simplest of all links, sequence in

time or place. He stumbled upon three or four such
serial ideas in the latter part of his life, and thus found

beginning and end for chains of considerable length,
which may be regarded as fragments of the project which
he had not sufficient energy of constructive power to

execute. The Sonnets on t/ie River Duddon, written in

1820, follow the river from its source to the sea, and form
a partial embodiment of his philosophy of nature. The
Ecclesiastical Sonnets, written in 1820-21, trace the

history of the church from the Druids onwards, following
one of the great streams of human affairs, and exhibit

part of his philosophy of society. A tour on the Con
tinent in 1820, a tour in Scotland in 1831, a tour on the
west coast in 1833, a tour in Italy in 1837, furnished
him with other serial forms, serving to connect miscel
laneous reflections on man, nature, and society ;

and his

views on the punishment of death were strung together
in still another series in 1840. He sought relief from
&quot;the weight of too much

liberty&quot; in this voluntary
subjection to serial form, taking upon himself that

&quot;

Constraint
Whence oft invigorating transports flow
That choice lacked courage to bestow.&quot;

His resolute industry was productive of many wise,

impressive, and charitable reflexions, and many casual

1 See the Sonnet, Ar&amp;gt;ms fret not, &o., The, Pass of Kirkstone, and
the Ode to Duty.

felicities of diction, but the poet very seldom reached the

highest level of his earlier inspirations.

Wordsworth was appointed poet-laureate on the death

of Southeyin 1843. His only official composition was an

ode on the installation of the Prince Consort as chan

cellor of Cambridge university in 1847. This was his

last writing in verse. He died at Rydal Mount after a

short illness, on the 23d of April 1850, and was buried

in Grasmere churchyard.
It was Wordsworth s own desire that there should be no elaborate

criticism of his poetry. This desire has not been respected. We
have already referred to Lamb s severely edited review of The.

Excursion (1814), and to Coleridge s criticism in the Biographia
Literaria (1817). This last, together with the enthusiastic and
unreserved championship of Wilson in Black-wood s Magazine in a

series of articles between 1819 and 1822 (see Recreations of Chris

topherNorth), formed the turning point in Wordsworth s reputation.
From 1820 to 1830 Do Quincey says it was militant, from 1830 to

1840 triumphant. By 1850 there were signs of reaction, but,

though the language of criticism has become more judicial, there

has been no falling off in veneration for Wordsworth s character or

appreciation of his best work. Among critics that are specially

interesting for various reasons we may mention De Quincey ( Works,
vols. ii. and v.), Sir Henry Taylor ( Works, vol. v.), George Brimley
(Essays], Matthew Arnold (preface to Selection], Mr Swinburne

(Miscellanies], Mr F. W. H. Myers (&quot;Men of Letters&quot; series), and
Mr Leslie Stephen (Hours in a Library, 3d series, &quot;Wordsworth s

Ethics&quot;).

Wordsworth s writings in prose have been collected by Mr Grosarfc

(London, 1876). This collection contains the previously unpub
lished Apology for a French Revolution, written in 1793, besides the

scarce tract on the Convention of Cintra (1809) and the political
addresses To the Freeholders of Westmoreland (1818). The bulk of

three volumes is made up by including letters, notes, prefaces, &c.

Wordsworth s Guide to the Lakes originally appeared in 1810 as an
introduction to Wilkinson s Select Views, and was first published

separately in 1822.

The standard editions of Wordsworth are Moxon s six-volume

edition originally settled by the poet himself in 1836-7, and Moxon s

single-volume double-column edition sanctioned by the poet in

1845. A carefully annotated edition in nine large volumes, by
Prof. Knight, is in course of publication. It contains a useful

chronological table of the poems ;
and the hitherto unpublished

part of The Recluse is promised for the ninth volume. Prof.

Knight s book on The English Lake District is also useful to

minute students of Wordsworth. (W. M. )

WOEKINGTON, a seaport and market-town of Cumber

land, England, on the south bank of the Derwent, where

it enters the Solway Firth, and on several branch railway

lines, 34 miles south-west of Carlisle and 311 miles from

London by rail. The Derwent is crossed by a stone

bridge of three arches erected in 1841. In the more

ancient portions of the town the streets are narrow and

irregular, but there are now many spacious streets with

handsome houses and shops. The ancient parish church of

St Michael was rebuilt in 1770, and, this building having
been destroyed by fire in 1887, another is now (1888)
in course of erection. The other public buildings are

the jubilee hall, the assembly-rooms, the temperance hall,

the mechanics institute, the infirmary, the new covered

market, the custom-house, and the bonded warehouses.

Near the town is Workington Hall, the seat of the ancient

lords of the manor, a quadrilateral castellated structure in

great part modern, but still retaining some of the ancient

rooms, including that in which Mary queen of Scots is

said to have slept when she escaped to England after the

battle of Langside in May 1568. The harbour is remark

ably safe, and has been improved by the construction

of a breakwater 600 feet in length. The Lonsdale dock,

4J acres in extent, was opened in 1862. In 1886 37

vessels in the foreign and colonial trade (19,806 tons)

entered the port, and 24 cleared (10,495 tons); 1687 in

the coasting-trade entered (197,487 tons), and 1682 cleared

(206,404 tons). The value of the exports of the produce
of the United Kingdom in 1882 was 181,012, but in

1885 it was only 13,845, and in 1886 it was 38,468.
The chief exports are pig-iron, lime, coal, steel rails, and
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steel plates. The value of the imports of foreign and

colonial merchandise in 1882 was 57,512, but since

then it has declined, and was only 18,282 in 1885, and

27,448 in 1886. A considerable proportion of the im

ports are, however, from the ports of the United Kingdom,
the principal items being iron-ore and moulding-sand.
In the neighbourhood there are large collieries, but the

chief industry is the manufacture of iron and steel by
the Bessemer and Siemens process. There are large

blast-furnaces, engineering works, and bolt and rivet and

tinplate works. Iron shipbuilding is also carried on : 2

vessels were built in 1886, of 3986 tons. The population
of the urban sanitary district (area 641 acres) in 1871 was

7979, which by 1881 had increased to 13,308. In 1882

the area was extended to embrace 3463 acres, the popula
tion of that area in 1871 being 8413, which by 1881 had
increased to 14,371. The town is about to be incorporated

(1888).

WORKSOP, a market-town of Nottinghamshire, Eng
land, is situated on the Chesterfield Canal, and on the

Manchester, Sheffield, and Lincoln Railway and the

Midland Railway, 16 miles east-south-east of Sheffield

and 146
-|

from London. It is a well-built and pleasant

country town, with considerable traces of antiquity. The
church of St Mary and St Cuthbert is an old priory

church, once divided internally into two buildings, the

eastern dedicated to St Mary being for the use of the

canons, and the western dedicated to St Cuthbert for the

parishioners. When the priory was demolished at the

Reformation only the western portion of the church was

spared, and for many years it was in a dilapidated con

dition until it was restored with Perpendicular additions.

Behind it are the ruins of the lady chapel, containing
some fine Early English work. The priory gatehouse,

chiefly in the Decorated style, now forms the entrance

to the precincts of the church. It is supposed to have
been built early in the 14th century by the third Lord

Furnival, when the market was established. Of the

priory itself the only remains are a wall at the north

west corner of the church which includes the cloister

gateway. There was a Norman keep on the castle hill,

but no remains of the building are now left. The

magnificent manor-house, built by Gilbert, first earl of

Shrewsbury, and occasionally occupied by Mary queen of

Scots during her captivity under the sixth earl, was in

great part destroyed by fire in 1761, while being restored

at great expense by the duke of Norfolk, and when the

estate came into the possession of the duke of Newcastle
in 1840 the ruined portion of the mansion remaining
was removed and a smaller mansion built near it. The
ecclesiastical parish of St John s was formed in 1867.

There is a corn exchange, erected in 1854, in the Venetian

style, and a mechanics institute, erected in 1852. Form

erly liquorice was extensively grown, but malting is now
the principal industry. A large corn market and a cattle

and horse fair are held. The town also possesses brass and
iron foundries, agricultural implement works, saw-mills,
and chemical works. The population of the urban sanitary
district (18,220 acres) was 10,409 in 1871, and 11,625
in 1881.

&quot;Worksop occurs in Domesday as Withercope. By William the

Cono[ueror the manor was bestowed on Koger de Busli. It subse

quently passed to William de Lovitot, who in 1103 founded a

priory for Augustinian canons dedicated to St Mary. From the
De Lovitots it passed successively to the Furnivals, the Nevilles,
the Talbots, earls of Shrewsbury, and the Howards, earls of
Arundel and afterwards dukes of Norfolk. By the duke of

Norfolk it was sold in 1840 to the duke of Newcastle, whose

country mansion, Clumber, is in the parish. In December 1460
an engagement took place at Worksop between the forces of the
duke of York and those of the duke of Somerset.

See White s Worksop, 1875; and Sissons, Guide to Worksop, 1888.

WORM. This word has no definite significance in

modern zoological classification
;

it is constantly applied to

several phyla of the animal kingdom which have for the

most part no special relations to each other. By Linnaeus

the Latin equivalent
&quot; Vermes &quot; was applied to the modern

divisions of MOLLUSCA, CCELENTERA, PROTOZOA, TUNI-

CATA, ECHINODERMATA (qq.v.), as well as to those animals
which are in many current text-books of zoology grouped
together under the same name. 1 The group Vermes as

used, for example, by Glaus includes several distinct

phyla, viz., NEMATOIDEA (q-v.), Platyhelminthes (see

PLANARIANS, TAPE-WORMS, and TREMATODA), NEMEU-
TINES (q.v.), Chsetognatha (see SAGITTA), Gephyrea (see

ANNELIDA), ROTIFERA (q.v.), Discophora (see LEECH),
Chgetopoda.
The Chsdopoda are divided into Oliyochseta and Polychxta,

which have been shortly treated of, together with Dis-

cophora and Gephyrea, in the article ANNELIDA (q.v.). The
leech and its kindred (Discophorci) have been more fully

described in another article (LEECH, q.v.). The present
article will treat of the earthworm and its immediate
allies. The earthworm belongs to the order Oligochseta,
which also includes a number of freshwater forms

;
these

latter Olic/ochseta have been distinguished as &quot;Limicolx&quot;

from the earthworms or &quot;

Terricolee.&quot; There are, how
ever, no structural

peculiarities of any
importance which ab

solutely distinguish
the terrestrial from

the aquatic forms.

Earthworms are, it

is true, characterized

by the simplicity of

their setoe, by the

absence of cilia upon
the body, by the

thickness of the

body-wall, which im

plies an increased

thickness of the mus
cular layers, and by
the thickness of the

intersegmental septa,

particularly in the

anterior region of

tlip&amp;gt; 1-iArlv All tlipco FIG - 1- Diagrams of Various Earthworms, to illus-

uuy. .mi uiehi
tratc external characters. A, B, C, anterior seg-

stl UCtural modlfica- ments from the ventral surface; D, hinder end

tinnc Tinwovpr nro cr&amp;gt;

of body of Urochxta. A. Lumbricus : 9, 10, scg-
IIOIIS, ilOVvever, aieSO ments containing spermathecae, the orifices of

obviously Connected which are indicated; 14, segment bearing ovi-

. , ,
J

, . . ducal pores; 15, segment bearing male pores;
With the density OI 32, 37, first and last segments of clitellum. B,

flip mprlinm in wlnVli Acanthodrihis: ep, orifices of spennathecce; 9,
oviducal pores ; &amp;lt;J ,

male pores; on 17th and 19th

they live that they segments are tlie apertures of the atria. C, Peri-

4-U 1 U4- 1 chseta: the spermathecal pores are between seg-
cannOt DC Held tO DC ments 6 and 7, 7 and 8, 8 and 9, the oviducal

nf nrimnrv irrmnrr pores upon the 14th and the male pores upon the
juiuicuj l:

18th segment. In all the figures the nephridial
ance. On the Other pores are indicated by dots and the setae by

hand, there is no strokes -

deep-seated anatomical character which distinguishes earth

worms from the freshwater Oligochxta. An article on

earthworms must therefore necessarily include an account

of the aquatic and mud-inhabiting Oligochada.
The Oligochxta range in size from a few lines to several

feet in length ;
the large earthworm from the Cape Col

ony (Microchseta rappi) measures 5 or 6 feet in length
when fully extended. On the whole the terrestrial forms

(earthworms) are larger than the aquatic forms. The

Oligochxta are found all over the globe, but at present
no details of value can be given as to their distributional

1
Gegenbaur, Elements of Comp. Anat., Eng. trans., 1878; Clans,

Text-Book of Zoolotjy, Eng. trans., 1884.
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areas. 1 As might be imagined from their soft perish

able bodies, nothing is known respecting the distribution

of the Oligocli&ta in past time.

The most prominent characteristic of the Oligoch&ta, as of the

Chsetopoda generally, is the segmentation of the body : the body

is divided into a series of segments or metameres, which resemble

each other most closely in the lowest forms. This metamerism is

seen externally in the presence of transverse furrows, corresponding

with the internal divisions of the body cavity, and in the dis

position of the setae. The mouth opens into the first segment,

which is usually unprovided with sete
;
in front of the mouth is

a preoral lobe ;
this latter is aborted in some Oligochasta (Urocliseta,

TJiamnodrilus).

Body- Body- Wall.Ii\ all OUgochttta three layers can be distinguished

wall. in the body-wall (1) an outer epidermis, which secretes a delicate

cuticle, (2) a circular muscle layer, (3) a longitudinal muscle layer.

Within the last-named is the peritoneal lining of the ccelom.

Clitellum. During sexual maturity certain of the segments of

the body in Lumbricus and other earthworms undergo a change in

appearance which is caused by the development of several layers of

unicellular glands beneath the epidermis. Among the Limicolse
&quot;

(e.g.,u\Limnodrilus, Rhynchdmis, Enchytrseidie) the clitellum is,

on the contrary, furnished with an epidermal layer only one cell

thick ;
some of these cells become large and glandular. In these

points Criodrilus agrees with earthworms. The secretion of these

glands may form the cocoon in which the eggs are deposited, but it

appears to be also used to attach individuals togetherduring copu
lation. The clitellum is universal among the Oligochazta. Monili-

gaster and Criodrilus were for some time considered as an exception

to this rule, but a clitellum has recently been demonstrated in

these two genera by Bourne (i;)
2 and Benham (7). The clitellum

in earthworms never occupies less than two segments, and in

Trigaster it extends over twenty-seven.
Sette. These are universally found in the Oligochseta, but differ

in their shape, as well as in their number and arrangement, in

different families. In the majority of forms the setae are disposed
in four longitudinal rows

;
the seta; in each of these rows may be

comparatively numerous (Naidomorpha), or may be limited to two

FIG. 2. Setse of OHgochxta. a, penial seta of Periclixla ccylonica ; 6, extremity
of penial seta of Acanthodrilus (after Ilorst) ; c, seta of Urochxta (Perier) ; d,
seta of Lumbricus e, seta of Criodrilus ; /, g, setos of Bohemilla comata ;

h, i,j, setse of Psammoryctes barbatus (/to./ after Vejdovsky).

Lunibriculidgs and many earthworms). In Acanthodrilus multi-

poms and other earthworms the eight setae are no longer in pairs,
but separated by nearly equivalent intervals. In Urochieta (fig. 1

, D)
and Diachxta each segment has also eight setae, but these are dis

posed more or less alternately in successive segments. In the
former of these two genera, as also in Eudrilus, peculiar structures
of a chitinous nature exist between the individual setae of

1 The genus Acanthodrilus is almost entirely Antarctic in its range.
It occurs in Patagonia, S. Georgia, Kerguelen s Land, New Zealand,
Cape of Good Hope and other parts of Africa, Madagascar, and New
Caledonia. Perichseta is characteristic of the Old and New World
tropics, particularly of the former

;
in the Old World it ranges from

India to China and Japan, and through the Indian Islands to Australia
and New Zealand. Australia has the peculiar genera Megascolidcs,
Notoscolex, and Crijptodrilus, but the greatest number of peculiar
genera are found in the Neotropical region. In Europe the most
characteristic genera are Lumbricus and Allolobophora; these are
found in most other parts of the world, but it is possible that they
have been accidentally imported.

2 These figures refer to the
&quot;Literature,&quot; p. 684.

oment ;
these are similar to certain structures described in

Anachteta by Vejdovsky (15) as abortive sete
;
their presence in

Urochxta and Eudrilus may indicate that the number of setae in

hese worms has been reduced from a continuous circle round each

.egment, such as exists in the family Perichsstidas (fig. 1, C).

Imong the Naidomorpha there are delicate hair-like setae which

iass by numerous intermediate forms into setae with a bifurcate

xtremity ;
in many limicolous forms, as in earthworms, the setae

xre simple in form, ending in a slightly curved extremity. The
ete are developed in the interior of cells of ectodermic origin ;

pecial muscles effect their movements.

Ccelom. The Oligochasta, like other Annelids, have a ccelom Ccelom.

vhich is formed by the excavation of paired mesoblastic somites
;

;he intersegmental septa represent the walls of each two adjacent
.omites ;

the dorsal and ventral mesenteries, which in the Archi-

mnelida suspend the gut from the body-wall, are largely absent

n the Oligochseta, the cavities of each pair of somites becoming
:ontinuous. Traces of the dorsal mesentery are met with in some
brms

;
in almost all the ventral mesentery persists to a great extent

11 a sheet which suspends the ventral blood-vessel from the intestine.

The ccelom communicates with the exterior by the nephridia
nd ducts of the reproductive organs and by certain dorsally-placed
lores. These latter are sometimes present only on the head seg-
nent (Criodrilus and many aquatic genera), sometimes on the body
segments also (Enchytrssida) ; .in the majority of earthworms they

ippear to exist only on the body segments, and the first one does

lot usually appear before the third and fourth segment. In Pon-
odrilus and a few other species the dorsal pores are entirely
absent. The ccelom is lined with a peritoneum, the cells of which
exhibit different characters in different parts of the body. The
ntestine is covered with a layer of large cells containing numerous

granules ;
this cellular investment was originally described as

lepatic, but it is now known to have no relation to the alimentary
tract. The investigations of Kiikenthal (16) show that these cells

are concerned with the excretory function.

Nervous System. This consists of (1) a pair of cerebral ganglia Nervous

onnected by a circumoesophageal ring with a chain of ventral system,

ganglia arranged in pairs a pair to each segment ; (2) a system of

small ganglia and nerves arising from the cerebral ganglia and

innervating the anterior part of the alimentary tract
;
and (3) two

lateral ganglionated cords, which have a special interest for those

who believe that the segmented worms are the Invertebrate group
from which the Chordata (including the Vertebrata] have sprung.
The discovery of Eisig (&quot;Die Capitelliden,&quot; Naples Monographs),
that this lateral cord is on both sides connected with segmentally
arranged sense-organs in the Capitcllidte, is an additional argument
for considering this lateral system as the homologue of the lateral

line in fishes.

The nervous system of ^Holosoma is probably degenerate ;
it con

sists merely of a pair of cerebral ganglia, which are situated in the

procephalic lobe in connexion with the epidermis. In Ctcnodrilus

the nervous system, like that of the Archiannelida (see below), is

imbedded in the epidermis throughout its whole extent. In the

higher forms, in fact in all the remaining Oligochasta, the central

nervous system has lost its primitive connexion with the epidermis.

Moreover, in these forms the cerebral ganglia, originally developed
in the procephalic lobe, have moved back, and may lie as far back
as in the fourth segment.

Vascular System. All the Olicjoch-azta possess, in addition to the Vascular

corpusculated fluid of the ccelom, a system of closed vessels which system.
in the higher forms attains to a very highly developed condition.

This vascular system contains in nearly all the Oligochasta, as in

the Polychseta and Hirudinea, a red-coloured fluid, which has been

proved to owe its coloration to haemoglobin, and in which arc

suspended corpuscles. ^Eolosoma has a colourless pseudhaemal
fluid. In the lower forms the walls of the blood-vessels are exces

sively delicate, and contain no muscles
;
in the higher forms (e.g.,

Lumbricus} the blood-vessels are furnished with muscular tissue as

well as with an epithelial lining. The cells of the latter give rise

to the corpuscles of the blood, which consist of little more than the

nucleus.

The simplest form of vascular system occurs in JEolosoma and
Ctenodrilus. The alimentary tract is surrounded with a network
of blood capillaries, which in the cesophageal region unite to form

a dorsal vessel
;
this passes along the oesophagus, but is situated

between the walls of the intestine and its covering of peritoneal
cells

; beneath the cerebral ganglia the dorsal vessel gives oft a

branch on either side
; these unite with a ventral vessel, which

passes beneath the intestine, and gives off branches to it, which are

regularly arranged in pairs. In the Enchytrasidie the dorsal

vessel is also restricted to the anterior segments of the body, and

originates from a blood sinus in the walls of the alimentary tract.

The dorsal vessel gives off anteriorly two branches which unite to

form the ventral vessel
;
three pairs of slender vessels, a pair to

each segment, originate from the dorsal vessel, and are connected
with these two branches. In all the higher Oligochxta there is

reticulum of blood capillaries developed in the walls of the alimen-
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tary canal, but the dorsal vessel, although connected with this

network, does not originate from it, but passes from end to end of

tho body. The dorsal vessel is also connected with the ventral

vessel by paired trunks, which are segmentally disposed, i.e.
,
a

pair to each segment. In the Naidomorpha and Lumbriculida,
the vascular system consists only of these parts, together with

some few branches which penetrate the layers of the body-wall and
reach to the epidermis. Among earthworms the vascular system
is more complex ;

our knowledge of the details of the circulation

in certain tropical genera ( Urochseta, Pontodrilus) is due to Terrier,

and but little of importance has been added to his descriptions.
The circulation of Lumbricus is known principally from the investi

gations of D Udekem, Claparede, and recently of Horst. In Lum
bricus there are three longitudinal trunks (fig. 3) which run from

end to end of the body (1) dorsal, (2) supranervian, (3)subnervian.
The dorsal vessel is connected with the supranervian by seven

FIG. 3. Diagrammatic Transverse Section through one of the Posterior Segments
of Lumbricus (partly after Marshall and Hurst), n, nephridium ; /, funnel of

nephridium ; n.c, nerve cord
; e, epidermis ; m, transverse muscles

;
m

, longi
tudinal muscles

; s, s
, ventral and dorsal pairs of setas ; t, typhlosole ;

d , dorsal
blood-vessel, connected by a vertical branch with typhlosole and by branches
with intestinal blood-plexus; s.n, supranervian vessel; , infranervian vessel.
On the left side are indicated the chief vessels given off from the main trunk
to the body-wall and nephridium.

pairs of stout trunks in the outer part of the body ;
from the dorsal

vessel in front of the last of these originates on either side a lateral

longitudinal vessel which passes along the sides of the oesophagus
and gives off branches to it. In the intestinal region the dorsal
vessel is connected by branches with the capillary network of
the intestine, and also directly by lateral branches with the sub-
nervian vessel

; the latter gives off branches to the body-walls.
The majority of earthworms possess in addition a small vessel

running above the alimentary canal, but below the dorsal vessel
;

this is especially concerned with the blood supply of the alimen

tary tract, and in the intestinal region it runs in the interior
of the typhlosole ;

the presence of this supra-intestinal trunk
was first noted by Perrier, who also discovered that more or
fewer of the large contractile &quot;hearts&quot; of the anterior segments
are connected with this vessel as well as with the dorsal vessel.

The subnervian vessel is absent in Pontodrilus and other genera.
The immense development of the integumental capillary system
is characteristic of earthworms, and is no doubt to be explained
by the much greater thickness of the body-wall ;

it has been
already stated that among the lower Oligochxta the integumental
capillary system is present though feebly developed. ^In some
genera of earthworms the capillaries penetrate the epidermic layer,
as in some of the aquatic genera and in many leeches. It has
been recently stated by Sarasin that these epidermic capillaries
open by pores on to the exterior. That the vascular system of
Jlolosoma represents a primitive condition is shown by the investi

gations of Vejdovsky (15) into the development of Rhynchclmis.
In this worm the dorsal vessel is at first only visible in the anterior

region of the body, where it lies upon the oesophagus below the

peritoneal covering of the latter
; posteriorly it communicates

with a blood sinus surrounding the intestine
;
this stage exactly

corresponds to the adult jEolosoma, and the blood is also colour
less

; subsequently the dorsal vessel becomes connected with the
ventral by a few lateral trunks ; this stage is retained in the

Enchytreeidee. Moreover, in the Chlorasmidas a similar condition
exists (Horst, ZooL Anzeig., viii. p. 12), and in the larval Terebclla.

Excretory Organs. It hns been recently shown by Vejdovsky Excretor

(15) that the Oligochieta, like Pohjgordius, many Potychseta, organs.

Gcphyrca, amllfirudinta, possess temporary larval excretory tubules

as well as the definitive ncphridia. These organs have been found
in Rhynchclmis, Nais, Chsetogastcr, and ^Eolosoma. In the first

mentioned type they appear as a pair of fine tubes with a ciliated

lumen, without any apparent internal aperture ; they run on either

side of the pharynx, and each opens by a pore placed at the side of

the mouth. In the young asexually produced individual of Nais,
Chsetogaster, and *&olosoma similar organs are to be seen. The
permanent excretory organs consist in the majority of OligocJixta
of three parts: (1) a funnel-shaped expansion furnished with cilia,

opening into the body cavity ; (2) a coiled glandular tube
;
and

(3) a terminal vesicle furnished with muscular layers, and opening
on to the exterior of the body. The latter section may be absent,
and in the relative proportions of the different parts as well as in

certain details of their structure there are great differences. As a

general rule, the funnel lies in a segment anterior to that which
bears the external pore ;

but in Plulellus Perrier states that the
whole organ lies in one segment. In the majority of forms there

are not more than a single pair of nephridia to each segment (except
in Perich&ta, &c. ). In the limicolous Oligochseta nephridia are

generally wanting in the anterior segments of the body, and

disappear in those which contain the generative ducts when the
latter are developed ;

in the terricolous forms, on the other hand,
the nephridia usually commence in the second or third segment.
Ctenodrilus is remarkable for the fact that it only possesses a

single pair of nephridia, the funnel of which is situated on the
anterior side of the first dissepiment ;

but in no form are these

organs entirely wanting. The glandular part of the organ consists,
as in the Hirudinca and most Platyhelminths, of a row of cells

placed end to end, which are perforated by the lumen
;
the lumen of

the tubule is therefore, as was first discovered by Claparede, intra-

cellular; in this particular the nephridia of the Oligochasta differ

from those of the Polychseia, where the walls of the duct are made
up of rows of cells, the lumen therefore being inter-ce\h\\a.r. l While
in the greater number of Oligochasta the lumen of the tubule is

simple and unbranched, in Chsetogastcr fine branches are given off,

which ramify in the substance of the cells
;
this is an important

point of resemblance to the nephridia of the Hirudinca, where

Vejdovsky and Bourne (Q. J. M. S., 1884) have described a similar

branching of the duct. The glandular part of the nephridium is

often, as in Lumbricus, differentiated into two parts ;
the anterior

section is composed of more delicate cells, the posterior of larger
and more glandular cells

;
the lumen is furnished with cilia. The

external surface of the organ is frequently covered with rounded
cells of a glandular appearance, which are to be looked upon as

modified peritoneal cells; in certain cases (e.g. ,
Pontodrilus and

many
&quot;

Lvnicolet&quot;) those cells form a solid mass in the interior

of which are concealed the windings of the excretory tubule.

Special dilatations of the tubule are occasionally met with, as

in Rhynchclmis ; and, among leeches, Cosine, PontoMclla, &c.,
show a similar dilatation, which, as in Rhynchclmis, comes imme
diately after the funnel. The terminal section of the nephridium,
the &quot;contractile&quot; vesicle, is more marked among earthworms
than in the &quot;

Limicolse
&quot;

;
it is lined by a delicate layer of cells

and furnished with muscular fibres; in Urdbcnus (Benham, 7),

as well as in many other species, this region of the nephridium is

very largely developed, and is furnished with a long sac-like diver-

ticulum. The differences in structure between the various parts
of the nephridium are due to their different origin : the funnel is

formed independently of the glandular tubule, though both take
their origin from the mesoblast

;
the contractile vesicle is inva-

ginated from the ectoderm.
In Acanthodrilus multiporus Beddard found that the number

of nephridial pores in the anterior region of the body to each segment
was more than 100. In Tijplixus an almost identical arrangement
exists, and in Perichssta (Beddard, 4). In the last-named genus,
as well as in an Australian form, Mcgascolidcs (Spencer, 12), the

nephridial system forms a continuous network of tubules, uninter

rupted by the septa. In Acanthodrilus the network of each

segment is independent. In this genus, as in Perichxta, there are

numerous ciliated funnels in each segment.
The relation of the nephridia of the Chtetopoda to those of the

Platyhelminths, on the one hand, and to those of the Hirudinca and

Gcphyrca are variously interpreted. It has been proved that in

Polygordius, many Ch&topoda, and many Hirudinea and Gcphyrca,
the larva?, like those of the Oligochasta, possess excretory organs,
which are constructed on the type of the nephridia in Platyhel
minths. This is at any rate the case with Polygordius, the Chaitopod
larva, and the larva of Echiurus; in all these types the nephridia
are paired branched tubes, which open separately on to the exterior;

they have, however, no internal openings, the flagellate cells of the

Platyhelminth, with their single ilagellum and funnel-shaped per-

1 Xussbaum has lately (Arch. Slav, de Biol.
, i.) found that in the leech a number

of cells fuse to form a single drain-pipe cell. This would tend to prove that the

intercellular lumen preceded the iutracellular.
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foration, being absent. The larval excretory organs of the Hirudinca,

like these of the Oligochxta referred to above, are to be looked upon
as in a more rudimentary condition ; they are unbranched, and arc

sometimes without an external orifice. Moreover, essentially similar

organs are found in the larval mollusc. In many of the above-

cited examples it is certain that the larval excretory organs have

no connexion with the permanent excretory organs ; they atrophy
before the latter appear. Hatchek, however, has stated that there

is a connexion between the larval and permanent excretory organs
in Polygordius; doubts have been thrown upon this observation

by some who believe that the facts already cited showed (1) that

the excretory system of Annelida and Hirudinca is a new formation,

while (2) the excretory system of their Platyhelminth ancestors is

represented by the transitory excretory system of the Annelida,
which has therefore naturally no connexion with the permanent
excretory system. This view has the merit of explaining the

presence of apparently similar structures (i.e., the larval nephridia)
in such diverse types as Mollusca, Hirudinca, and Gcpliyrca, and is

perhaps further supported by the high development of the larval

excretory organ in the active larv;e of Polygordius, Echiurus, and

the Ch&topoda, and its rudimentary character in the embryo
Oligochxta. It follows from this that the permanent nephridia of

the CliB&topoda are new structures, unless the views of Bergh (18)

be accepted, who would derive these organs from the generative
ducts of the Platyhelminths.

Against this hypothesis may be urged (1) the unlikelihood of a

new formation of excretory organs in Annelids, and the probability
of these organs being really homologous with those of their Platy
helminth ancestors, and (2) the fact that the larval excretory organs
of Polygordius, Polychssta, and Oligochseta and Hirudinca are con

nected with the permanent system or at least are not in any way
replaced by the permanent excretory system ;

in the Oligoch&ta the

larval excretory organs appear comparatively late, and the segment
occupied by them never gives rise to a pair of permanent nephridia.
The following facts lead to another hypothesis, which is in many

respects more acceptable.
A connexion between the nephridia of consecutive segments has

been recently stated by AVilson to occur in the embryo Lumbricus.

Meyer and Cunningham have observed the same in Tcrcbclla.

Vejdvosky (15) has recorded in Anachxta bokemica a connexion
between the nephridia of the 21st and 22d segments, and moreover
the first pair of nephridia has two internal funnels. In the leech

Pantobdella the nephridia (Bourne, Q. J. Min. Sci., 1884) form a

network, the internal funnels and external apertures alone being
arranged metamerically. The presence of numerous external pores to

each segment in certain earthworms, and the continuity of nephridia
of adjacent segments are facts to be referred to the same category.
Eisig s discovery of the presence of many nephridia in each of the seg
ments of the Capitellidce, which are connected together, is also, like
the other facts referred to, in harmony with the supposition that the

excretory system of Ilia Annelida has been directly derived from that
of the Platyhelminths somewhat as follows. The excretory system
is at first, as in the Platyhelminth, a continuous system, opening by
numerous apertures into the body cavity by a single orifice or a

pair of orifices on to the exterior. Secondary external apertures
are then formed, which are irregular in their disposition (these
actually occur in certain Platyhelminths), and more or less numerous

;

this condition is largely retained in Acantliodrilus and Pcrichxta;
the secondary external apertures as well as the internal apertures
then become reduced in number and metamerically arranged ; this
condition occurs in Pontobdclla and Terebclla, and to a very limited
extent in Anack&ta. The connexion between the nephridial
system of succession segments then disappears, and the characteristic
Annelid excretory system is arrived at.

Alimen- Alimentary Tract. The alimentary canal of all the Oligochtcta
is a straight tube running from mouth to anus, but even in the
lowest forms is specialized into different regions. A pharynx,
oesophagus, and intestine can be recognized universally ;

the
pharynx is formed by the stomodseal invagination of the epiblast,
while the terminal section of the intestine is formed by the proc-
todfeal invagination; the rest of the alimentary canal is hypo-
blastic. In JEolosoma the pharynx is restricted to the first segment
of the body, a condition which is seen in the embryonic stages of
other OligochfKta, but also in the adult Polygordius (see below).
This is followed by the narrow oesophagus, which leads, in the
fourth segment, into the intestine

;
the intestine is at first wide.

but afterwards becomes narrower; the whole alimentary canal is
ciliated. In the higher types the pharynx occupies several sef-
ments, and is preceded by a buccal cavity, the epithelium of which
s not ciliated

;
in many OligochiKta(e.g., Enchytrseus) the pharynx

is protrusible. It is frequently furnished with glands, which are of
two kinds, and probably not morphologically comparable. In many
Lnchytrssidae. and Naidomorpha certain of the anterior segmentscontain glands attached to the anterior faces of the interse^mental
septa ; these have been termed septal glands. In Anachseta there are
only two pairs of these glands, but four in Pachydrilus ;

the glands
of each side of the body are connected by a continuous longitudinal

duct which opens into the pharynx. Similar glands appear to

occur in most Lumbritidx in the form of unicellular glands
attached to the pharynx.
Another series of glandular structures are connected with the

pharynx, which have been termed by Vejdovsky salivary glands ;

these are found in the Enchytrieidx, and consist of simple or

branched tubes, which open into the hinder end of the pharynx at

each side by a single duct ;
since these glands agree in their minute

structure with nephridia, which are not found in the segments which
contain the glands, it is probable that they represent slightly

metamorphosed nephridia (Vejdovsky). Among earthworms Uro-

chs&ta, Diachs&ta, and Acantliodrilus multiporus possess a pair of

glands at the anterior end of the body (glandes a mueosite, Perrier),
which are larger and more complicated than the nephridia, though
their structure is the same

;
in Acantliodrilus these glands open into

the buccal cavity; in Urochiuta they are branched and open on to

the surface of the body on the one hand, and into the coelom by
several funnels (Bcddard). It is possible that they are the homo-

logues of the salivary glands in the Enchytrs&idx.
The oesophagus is ciliated in the lower forms, but among earth

worms cilia appear to be limited to that section of the oesophagus
which lies behind the gizzard. The intestine, however, appears to

be ciliated in all the Oligochxta. There is thus a gradual diminu
tion in the ciliation of the alimentary tract in passing from the
lower to the higher forms. In jEolosoma the whole canal from
mouth to anus is ciliated. When the buccal cavity first appears it

is lined with a cuticle, and has no cilia. The pharynx loses its cilia

in the Enchytraeidse, while the rest of the alimentary tract is cili

ated. Among earthworms the cilia are partially wanting in the

oesophagus, while the intestine is lined with a ciliated epithelium.
In some Oligochseta the oesophagus is furnished with a muscular

dilatation, which is usually termed gizzard. This organ first makes
its appearance among the Naidomorpha, but is absent from other

genera of &quot;

Limicolx.&quot; It is, on the contrary, present in nearly all

earthworms
;
the gizzard is lined with a tall columnar epithelium,

which secretes a specially thickened cuticle, and the muscular layers
are enormously increased. In Lumbricus the gizzard lies at the

posterior end of the oesophagus, but in all other earthworms it is.

succeeded as well as preceded by a section of oesophagus, as in

Nais. In Lumbricus, as well as in many other genera of earth

worms, the gizzard occupies two segments, and the septum dividing
these segments has disappeared, or is at most represented by a
few bands of muscle, which bind down the gizzard to the body-
wall. On the other hand, in some earthworms as well as in the

Naidomorpha the gizzard only occupies one segment. In Digaster
and Trigastcr there are, as the names of these genera imply, two
or three separate gizzards, while in Moniligctster there are four or

five. In Trigastcr and Moniligastcr each gizzard only occupies a

single segment; it is possible that the single gizzard of Lumbricus,
&c., which occupies two segments, is due to the fusion of two

separate gizzards lying in as many consecutive segments.
The oesophagus in most earthworms is furnished with from one

to six pairs of glandular diverticula, which are known as &quot;calci-

ferous glands
&quot;

or &quot;glands
of Morren.&quot; Those glands produce a

calcareous secretion. 1

The intestine is wider than the oesophagus, but has much the

same structure
;

in Alolosoma the walls of the intestine consist of

little more than a single layer of ciliated cells, but in the higher
forms this is surrounded by a layer of circular and longitudinal
muscular fibres. A remarkable peculiarity distinguishes the

intestine of the majority of earthworms ;
this is a longitudinal

fold on the dorsal side which projects into the lumen of the

intestine, and which is known as the
&quot;

typhlosolo&quot; (fig. 3, t). A
typhlosole does not exist in Pontodrilus nor in any known limi-

colous form. In Pcrich&ta the intestine is furnished with one or

more pairs of short creca ;
in Megascolex and other genera there

are series of compact glands opening into the intestine.

Reproductive Organs. The Oligochxta are, .so far as is known, Repro-
invariably hermaphrodite ; in this particular they diifer from the ductivs

Polychscta, where as a rule the testcs and ovaries are found in organs,
distinct individuals. Among the Polych&ta, however, Protula and
other Scrpulidse are hermaphrodite. The reproductive organs
consist of testes and ovaries, with their ducts, and spermatheca?,
which are filled with spermatozoa during copulation. The repro
ductive glands are developed as a proliferation of the peritoneal

epithelium, but are restricted to one or two segments ;
these organs

moreover have a definite form, and are commonly surrounded by a

layer of cells of different nature from the sexual cells which make
up the substance of the gland.

(1) Male Reproductive, Organs (a) Testcs. In Lumbricus these

organs consist of two minute pairs of solid cellular masses attached
close to the median ventral line upon the posterior face of the septa
which divide segments 9-10 and 10-11 (fig. 4). These organs were
first discovered by Hcring. In the majority of earthworms (Acantho-

1 For an account of the function of these glands, as well as of the part which
earthworms play as geological agents, see Darwin, Formation of Vegetable
Mould, &c.
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drilus, Eudrilus, Pcnchasta, &c.) there is an identical number of

testes occupying the same segments. It is probable but not yet

proved that in Uroch&ta and Moniligaster, where there is only a

single seminal reservoir and vas defcrcns on each side, there is but

one pair of testes
;
at any rate, in Typhssus, where the seminal

reservoirs and vasa deferentia are single, there is but one testis

on each side placed in the 10th segment.

Among the &quot;Limicolae&quot; there is rarely (Phreoryctes) more than

a single pair of testes, which may be in the 5th (Naidomorpha),
yth (Lumbriculidas), 10th (Tubifex), or llth (Enchytr&us, &c.)

segment.
(b) Seminal Ecservoirs. The spermatozoa are not, however, de

veloped within the testes, but in special receptacles, the seminal

reservoirs (seminal vesicles, vesiculte seminales). These structures

frequently enclose the testes, with which they have been con

founded by many writers. By the earlier writers the seminal

reservoirs were regarded as ovaries; this opinion was due to the

numerous parasitic Gregarines which these organs contain
;
the

encysted parasites were mistaken for ova. In Lumbricus terrcstris,

&c. (Bergh), there is a single median reservoir, which encloses

the testes, the funnels of the vasa deferentia, and the nerve cord

in each of segments 9 and 10 ;
with these are connected three

pairs of lateral outgrowths situated respectively in segments 8,

10, and 11. In Allolobophorafcetida there are four pairs of isolated

seminal reservoirs in segments 8, 9, 10, and 11; there is no median

unpaired portion; and the testes as well as the vasa deferentia

lie freely in the body cavity ;
the first two pairs lie on the

posterior septa of their segments, and open by an aperture into

the cavity of the segment behind
;
the last two pairs lie upon the

anterior septa of their segments, and open into the cavity of the

segment in front. In all cases the seminal reservoirs are formed
as outgrowths of the septa. The cavity of the seminal reservoirs

is broken up by anastomosing trabeculse, in the interstices of which
the spermatozoa undergo their development. There is very great

variety among earthworms in the number and arrangement of the
seminal reservoirs, but there is no form known in which they are

absent. In Urochasta, Typh&us, Titanus, and Diachseia there

appear to be only a single pair, which are of great length. In
Diach&ta (Benham) they occupy 20 segments.

In many of the &quot;

Limicolx,
&quot;

as was lirst proved by Lankcster in

Tubifex, seminal reservoirs are found
;
and where their develop

ment has been traced they appear to originate as outgrowths of the

septa. In some of

the simpler forms,
e. g. , Chastogastcr,
seminal reservoirs M,
are not developed,
but the testicular

products float freely
in the perivisceral

cavity, where they
undergo their de

velopment.
(c) Vasa Deferen

tia. -It is a rule

without any excep- vd-
tions among the

Oligochseta that the

spermatozoa are car

ried out of the body
by special ducts,
which perform only
this function. In
this respect the

Olirjocliieta are in

marked contrast to

thePofr/C/tajto,where FIG. 4. Genital Segments of lAimbrifus (slightly altered

the ripe spermatozoa from Howes, Biological Alias). The left side repre
sents the immature, the right the mature condition,
so far as the male reproductive organs are concerned.
t, anterior pair of testes (the second pair are in the
next segment); w, seminal vesicles; sp, spermathecre;
rrf, vas deferens; o, ovary; od, oviduct; ro, recep-
taculum ovorum; n, nephridia; nc, nerve cord.

nc

are either set free

by a rupture of the

body-wall, or are

conveyed to the ex
terior by means of

the nephridia, which, however, may be slightly modified in relation

to this function. These ducts are termed vasa deferentia
; they in

variably open freely into the body cavity, and only sometimes (e.g. ,

Lumbricus) acquire a secondary relation with the testes by way
of the seminal reservoirs

; they are developed independently of the
testes. In the Hirudinca and Platyhclminths, on the other hand,
the efferent ducts are continuous with the testes, of which they
appear to be mere outgrowths ;

Nussbaum has, however, recently
(Zool. Anzeigcr, viii. p. 181) stated that in Clcpsinc the vasa
deferentia are developed independently of the testes.

In their simplest form (in many Enchytrseidie) the vasa deferentia

consist of a single pair of convoluted tubes, which open by a wide

funnel-shaped aperture into one segment, while the external aper
ture is situated in the following segment. Very generally in those

Oligochasta the funnel-shaped expansion is continued into a wide

cylindrical tube, which narrows abruptly on passing through the

intersegmental septum into a slender tube ; the walls of both
sections of the vas deferens arc formed of cylindrical ciliated cells ;

the external aperture is often surrounded by several rows of large

glandular cells. Among a large number of the lower Oliyochseta
there is a single pair of vasa deferentia, which occupy in the same

way two segments ;
the internal funnel-shaped aperture opens into

one segment, while the greater part of the tube and the external
orifice are situated in the following segment. A further complica
tion is, however, introduced in the form of a glandular terminal

organ, which opens on to the exterior by one extremity, and com
municates with the vas deferens at the other. In Stylaria lacustris

this organ is pear-shaped, narrowing towards the external aperture ;

it is lined by a layer of cylindrical glandular cells, outside of
which is a layer of muscular fibres

; the whole organ is covered by
large peritoneal cells of a glandular appearance. This organ is

termed the atrium ; the vas deferens, which is short, only curved

(not convoluted), opens by one end into the broad extremity of

the atrium, and terminates in a ciliated funnel, which has this

peculiarity that it does not lie in the segment in front, but in the

same segment (in the 6th) as the atrium
;

it is, however, closely

applied to the intersegmental septum of segments 5-6.

This condition of the vasa deferentia is exactly repeated in the

earthworm Moniligaster bancelli
;
the seminal reservoirs (Beddard)

lie partly in the 8th and partly in the 9th segment ;
the vas

deferens, which is much coiled, lies in the same segment; it is con
tinuous at one end with the seminal reservoir, and at the other

with a glandular body opening between segments 9-10, which has a

structure apparently identical with that of the atrium of Stylaria.

Chastogastcr diaphanus (Vejdovsky, 15) has the same general dis

position of the vasa deferentia, but the atrium is divided into a

glandular &quot;vesicula seminalis,&quot; into which opens the vas deferens,
and a distal non-glandular portion, which can be everted during
copulation.
The reproductive ducts of the Tubificidas are still further com

plicated in their structure. In Tubifex rimdorum the structure

of the atrium at an early stage is like that of Stylaria ;
a simple

globular or pear-shaped atrium is formed as an invagination of

the integument ;
later this is differentiated into two parts, as

in Ch&toyaster ;
an additional structure is, however, developed in

FIG. 5. Male Genital Ducts of Various Oliyochxta. In most cases the whole

length of the vasa deferentia is shown; the transverse lines indicate the

boundaries of the segments through which they pass. The thick black lines

indicate the atria, the dotted lines the muscular part of the atria. In F, G, II

the penial seta? are shown lying in a sac opening in common with the atria.

A, Moniliyafter liarwe/H (outside the atrium in A and C is a layer of glandular

tissue); C, Pltreatothrix pragensis (after Vejdovsky); I), Eudrilus silricola;

E, I ontodrilus marionis; F, Pericheeta armata; G, Typhxus gammii; H,
Acanthodrilus none-ielamlix ; I, Ocnerodrilus (after Eisen).

the form of a group of unicellular glands, collectively termed the

prostate, which open into the glandular distal region of the atrium ;

in the adult Tubifex the proximal section of the atrium is developed
into a protrusible penis ;

this is surrounded by a second invagina

tion of the integument, which forms a penis sheath and part of the

penis proper. The glandular part of the atrium (vesicula seminalis)

is ciliated, but cilia are wanting in the penis. In Tclmatodrilus

XX TV. 86
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(Eisen) the prostates are very numerous, and arranged in pairs ;

in

Psammoryctcs (Vejdovsky) and in Hemttubiftx (Eisen) the upper

part of the vesicula seminalis, into which open the vas deferens

and tlie prostate, forms a globular chamber distinct from the re

mainder of the atrium.

Another type of efferent apparatus is found in the Liimbriculidae.

In Stylodrilua there is a single pair of atria, which have much the

same structure as in Stylaria, but the proximal end of the organ is

less glandular and can be everted as a penis. With each atrium,

however, are connected two vasa deferentia
;
one of these opens by

a funnel-like expansion into the segment in front, the other passes
back into the segment behind that &quot;which contains the atrium, and

after again perforating the septum opens by a funnel-shaped ex

pansion into the atrial segment. Among earthworms Moniligaster,
as already stated, is furnished with an efferent apparatus exactly

comparable to that of the lower &quot;

Limicolie.&quot; In other genera the

same divisions can be recognized in the efferent apparatus, which

may also be single or double. In all earthworms, however, with the

exception of Moniligaster, the internal funnels are situated several

segments in front of the external pore, instead of being placed in

the next segment. This is the case also with Ocncrodrilus (Eisen), a

form usually referred to the &quot;

Liniicolas.&quot; Urocliieta and Typh&us
are the only genera known, besides Moniligaster, in which there

is a single vas deferens on each side. In all others there are a pair
of vasa deferentia on each side, which open by separate funnels into

two consecutive segments (10th and llth) ;
the vasa deferentia open

on to the exterior by a common pore ; they may become united into

a single tube in the segment behind that which contains the posterior
funnel (Lumbrieus, Perichteta), or one or two segments farther back

(Microchxta), or, finally, as in Eudrilus, they may unite in the

terminal apparatus.
The structure of the vasa deferentia and the funnels corresponds

to that of the lower Oliaochseta, except that the funnels are usually
much plicated. In Lumbrieus, Uroch&ta, &c., the vasa deferentia

open directly on to the exterior
;
in other types, however, an atrium

can be recognized. The most primitive form of these organs (in
some respects) is seen in the genus Eudrilus (Beddard, 3); the two
vasa deferentia open into the interior of a glandular organ, which
is probably the homologue of the atrium

;
this organ is divided into

two parts by a longitudinal septum, but is covered by continuous

layers of muscles
;
it communicates with two muscular tubes, also

covered by a continuous layer of muscle, which unite into a single
muscular penis, which is probably eversible. The penis, like the

atrium, is lined by a single layer of non-ciliate cells; the cells of the

glandular portion are non-ciliate, and are arranged in two layers ;

the penis projects into the interior of a cavity open to the exterior
;

this corresponds to the penis sheath of the NaidomorjiTia. With
the penis sheath (&quot;bursa copulatrix,&quot; Perrier) is also connected
a small rigid diverticulum with muscular walls.

It is not certain whether the partial longitudinal division of the
atrium and vesicula represents the partial fusion of the primitively
distinct atria or the commencing separation into two parts of a single
atrium

;
the latter alternative, on the whole, is the more probable.

In Pcrichieta, Acanlhodrilus, &c., certain glandular bodies are
connected with the termination of the vas deferens, which have been
termed

&quot;prostates.&quot; These glands are of two kinds: (1) in Acan
thodrilus, Pontodrilus, &c., they consist of a single somewhat con
voluted tube of uniform diameter

; (2) in Perichseta, &c., they have
a racemose lobulated appearance. It is probable that these structures
are homologous. The prostates of Perichieta (fig. 5, F) are made up
of numerous ductules, which are connected with groups of cells that
have the character of unicellular glands ;

each cell is connected by a

long stalk with the termination of the ductule
;
in Acanthodrilus,

&c., the prostate is lined by a double layer of cells which surround
a central lumen

; the innermost layer of cells are narrow and
columnar, the outer layer are large pear shaped glandular cells.
The difference between the two organs is this : in Pcricfiieta the
glandular cells have become segregated into groups, while the
lumen of the gland is branched. In at least one species of Perichieta
both these differences from Acanthodrilus are less marked.
The so-called prostates of Acanthodrilus and Pontodrilus agree

in their minute structure with the vesicula seminalis of Eudrilus,
and they open on to the exterior, like the corresponding structures
in Perichieta, by a thick-walled muscular tube

;
the vas deferens,

however, is connected in Pontodrilus with the muscular part of the
atrium, and not with the vesicula

; the condition of the efferent
apparatus is therefore a more modified one. In Typhieus this
modification is carried still further: the vas deferens enters the body-wall independently of the vesicula and atrium, and only joins the

k.? .
,

cl(n
y tlie epidermis just before its opening on to the exterior,

t \ejdovsky be right in interpreting the so-called receptaculumnmis of Ocnendrilus (Eisen) as the atrium, the relations of the
several parts of the efferent system in this worm are much the same
as in Typhous. In Acanthodrilus (fig. 5, H) the two pairs of atria
open on to the 17th and 19th segments respectively: the vasa
deferentia open on to the 18th independently of them.

.) Genital Setae. It is commonly the case among the Oligochxta

that the setae upon the clitellnm, in the neighbourhood of the

spermathecre and the male sexual apertures, undergo a certain

amount of modification. Thus in Lumbrieus the setae in these

regions of the body are longer and more slender than the sette else

where (Hering) ;
in Urochseta and Thamnodrilus the setae upon

the clitellum are ridged. Analogous modifications are found in

Nais and other &quot;

Limicolse.&quot; The function of these setae is prob

ably, as Lankester has suggested, to assist in attaching the worms

together during copulation. Before the individual is mature these

setae are absent, and the ordinary setre occupy their place ; when
the clitellum is developed the ordinary setse drop out, and are

replaced by the genital setae (Vejdovsky).
In Acanthodrilus, Typh&us, and some species of Perichseta the

apertures of the atria are furnished with a thin-walled muscular
diverticulum in which are found a bundle of extraordinarily long
sete ;

these can be protruded through the sexual orifice and may
possibly serve to assist in the transference of the sperm to the

spermathecffi of another individual. These setae may be termed

&quot;penial&quot;
setae (Lankester) (fig. 2, a, b).

(2) Female Reproductive Apparatus (a) Ovaries. The ovaries

of Lumbrieus were first discovered by D Udekem
; they consist of a

pair of minute pear-shaped bodies attached to the anterior septum
of the 13th segment (fig. 4, o); their position exactly corresponds
to that of the testes, and like those organs they are covered by
a delicate layer of flattened peritoneal cells. In Pcrich&ta and

Acanthodrilus, where the testes are prolonged into numerous digi
tate processes, the ovaries have an identical form ; finally, the

contents of the young ovaries and testes consist of entirely similar

germinal cells (Bergh) ;
these facts all tend to prove the serial

homology of the ovaries and testes. With the exception of Eucli-

pidrilus and Phreoryclcs, the Oligochazta possess but a single pair
of ovaries, which appear to be invariably

1

placed behind the testes.

(b) Receptaculum Ovorum. Corresponding to the seminal reser

voirs are a pair of outgrowths from the posterior side of the septum
which separates segments 13-14 ;

the ripe or nearly ripe ova are

stored in these receptacles. Their presence in Lumbrieus was first

discovered by Hering. They have the same structure as the seminal

reservoirs
;

their cavity is similarly divided by anastomosing
trabeculse; and they have been proved by Bergh (19) to originate
in the same way. In Moniligaster (Horst) these bodies are of

large size, and therefore resemble more closely the seminal reservoirs.

They are generally present in earthworms. Among the Naido-

morpha organs are met with which appear to resemble the recep-
tacula. In Stylaria lacustris a pair of delicate sacs are developed
in the same segment as that which contains the ovaries ;

in these

the ova undergo their development ;
the extremity of the sac

encircles the ovary, so that the ova can readily find their way into

it. This organ is, however, compared by Vejdovsky (15) to the

delicate peritoneal covering of the ovary in Lumbrieus, and more

particularly to a tube-like projection of this peritoneal covering
at the free extremity of the ovary where the ripe ova are found.

(c) Oviduct. The oviducts in Lumbrieus are two minute trumpet-
shaped bodies composed of a single layer of ciliated cells

;
the

funnel-shaped expansion opens into the 13th segment; the tube

perforates the mesentery, and opens on to the exterior in the 14th

segment. The mouth of the oviduct is in close relation with the

aperture of the receptaculum ovorum into the same segment. In
most earthworms a pair of oviducts of similar structure have been

recognized ;
in Perichaeta the two oviducts open by a common pore

situated in the median ventral line of the 14th segment. The aper
tures of the oviducts are, with the exception of Moniligaster (Horst)
and Allurus (Beddard, 5), invariably placed in front of the male gene
rative

r

pores. Among the &quot;limicolous&quot; forms oviducts have been
described in Rhynchelmis, Phreoryctcs, and Phreatothrix

;
in these

genera, however, the oviducts consist of little more than the funnel

which is sessile on the ventral body-wall of the llth segment, and

opens on to the exterior in the groove between this and the following

segment ;
in Phreoryctcs, Beddard (6), there are two pairs of oviducts

entirely contained in one segment. It is important to note that in

Rhynchelmis and Phreatothrix the female pore is behind the male

pore, while in earthworms (except Moniligaster, Allurus) it is in

front. Among the lower Oligocheeta oviducts are absent ;
their place

is taken in the Enchytrmdss and others by a pair of slit-like orifices

placed on the clitellar segment behind the apertures of the vasa

deferentia. That these pores represent the external orifices of the

oviducts in the higher forms is shown by the following considera

tions : (1) their position behind the male pores ; (2) the probability
urged by Vejdovsky that the clitellar segment really represents
three fused segments, in which case the oviducal pores arc really one

segment behind the male efferent pores ; (3) the remarkable analogy
with the Cyclostomata among fishes, where the abdominal pores
act as oviduct (Weber, Zcitsch.f. iviss. Zool., 1887).
The ovaries and oviducts of Eudrilus (Beddard, Horst), differ in

many particulars from those of other Oligochseta. The ovaries (fig. 6)
are two solid bodies situated on the anterior septum of segment

1 Phitellus is, according to Perrier, an exception ; the ovaries arc in front of

tlie testes.
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ratus of Eudnlus. On tlie right
side the spermatheca has been cut

away to show the contorted ovi

duct ov. o, ovary ; sp, sperma
theca; gl, gland opening into con

joined duct of spermatheca and
oviduct.

14. They are surrounded by layers of muscles, and the interior is

divided by trabeculse into numerous compartments ; directly con

tinuous with each ovary is a contorted tube which passes through
the septum into the 13th segment, and then again passes through
the septum, and opens on to the exterior in the 14th segment, in

common with a large spermathecal pouch and a small glandular

body. The oviduct opens by a wide mouth into the interior of

the ovary, and is lined throughout
with a ciliated epithelium ;

it is

covered by layers of muscular fibres,

which are continuous with those of

the ovary. The continuity of the

ovary and its duct is unknown in

any other Oligochieta, but is analo-

gous to the condition of the ovaries
FlG . 6._Fema]c Rcproductlve Appa-and their ducts in the leeches. It

is possible that the muscular wall

of the ovary is to be regarded as an

hypertrophy of the peritoneal cover

ing of the ovary in Lumbricus, &c.,
and that this has involved the ovi

duct; or the muscular coat of the ovary may be regarded as the

receptaculum ovorum, which, as in Stylaria, is developed in the

same segment as the ovary; this supposition is strengthened by
the fact that the oviduct traverses the septum between the 13th
and 14th segments.

Spermathecal. Of these organs there are from one to eight pairs ;

they consist of spherical or pear-shaped vesicles, often furnished

with accessory diverticula. They receive the semen during copu
lation and by their epithelium is fabricated the generally chitinous

spermatophore in which the spermatozoa are enveloped, and in

which they are conveyed to the neighbourhood of the clitellum of

another individual.

The genital ducts have been compared with nephridia by many
writers : there is not only a considerable anatomical resemblance,
but a developmental similarity ; the vasa cleferentia (and the ovi

ducts ?), like the nephridia, consist of a funnel, of a more or less

elongated tubule, and of a distal vesicular part. The intrctccllular

duct of the nephridium and the intercellular duct of the vas
deferens may be explained by the different functions which the

organs perform.
1 The spermathecae, on the other hand, are com

parable to the vesicle of the nephridium, which is formed in both
cases by an ectodermic ingrowth. The fact that the funnel and
the tubule in both cases are developed independently, but both
from the mesoblast, is a striking point of similarity between the
vasa deferentia and oviducts and the nephridia. The belief of

Claparede that in the &quot;Limicolse&quot; the genital ducts were the homo-

logues of nephridia, but not in the
&quot;

Tcrricolae,&quot; was based upon
the erroneous assumption that nephridia are absent in the genital

segments of the former. This has been shown by Vejdovsky to be
an error : nephridia are present at first in the genital segments,
but degenerate and disappear when the genital ducts are formed.

Moreover, enough has been already said to prove the extreme
unlikelihood of a non-homology between the generative ducts in

earthworms and those in the &quot;limicolous&quot; forms. Lankcster

put forward the theory that there were primitively two pairs of

nephridia in each segment, each series being connected with one
of the pairs of seta

;
the genital ducts were supposed to be the

remains of one series which had aborted, except in the genital

segments. This theory was at first espoused by Terrier, who found
that the nephridia were sometimes connected with one series of

setae and sometimes with the other, and sometimes (Plutcllus)
alternated from segment to segment, opening in one segment by the

ventral and in another by the dorsal setoe
;
these facts appeared to

show that one or other of the two series of nephridia was partially
or entirely retained in different genera. In his later publications
Terrier was not inclined to attach much weight to this hypothesis,
inasmuch as it did not satisfactorily refer the genital ducts to one
or other of the presumed double series of nephridia ;

the apertures
of the genital ducts and nephridia were found occasionally to co

incide at the same pair of setse.

The discovery that each segment of a worm may contain

numerous nephridial pores disposes of any a priori difficulties as to

the homology between nephridia and genital ducts, though the

question is far from being settled.

Classification and Affinities. It has already been stated that the

Oligochscta form a group which cannot be subdivided into Limicolie

and Tcrricolse as was proposed by Claparede. The genera of Oligo-
chcxla have been arranged in families by Vejdovsky (14), to whom
the reader is referred for a classification, which is satisfactory as

regards the &quot;limicolous&quot; forms, and some of the families (e.g. ,

LuinbricidsR and Pcrichietidse.) of earthworms. Since that time, how-

1 The difference between the nephridia and genital ducts in this respect
cannot be regarded as being of importance; the nephridia of 1 olyc.hxta differ

from those of Oligochxta in having an intercellular lumen. Lnng, moreover,
has shown

(&quot;
Die Polycladen,&quot; Naples Monographs) that in some 1 hinarians the

reproductive ducts, like the nephridia, may have an t nf/ accllular lumen.

ever, a large number of new genera and species of earthworms have
been described, which cannot at present be satisfactorily arranged.
Terrier divided earthworms into three groups: (1) Prcclitdlians

(e.g., Lumbricus), where the male pores nro situated in front of the
clitellum

; (2) Intraditdlians (e.g., Eudrilus], where the male pores
are within the clitellum

;
and (3) Postditdlians (e.g., PericJiseta),

where the male pores open behind the clitellum. Advancing
knowledge has shown this classification to be untenable, for two

principal reasons : first, because it separates some species of

Acanthodrilus which are postclitellian from others which are

intraclitellian, and it separates the intraclitellian Megascolcx from
the postclitellian Pcrichieta, between which genera there are numer
ous points of affinity ; and, secondly, because this classification is

based on the assumption that earthworms can be considered as a

group apart from other Oliyoch&ta, whereas it is now impossible to

draw any line of division between any tAVO such groups.
The simplest forms of Oligodiwta are the genera ^olosoma and

Ctenodrilus. dSolosoma has a
&quot;head,&quot; consisting of one segment

which contains the pharynx. The nervous system consists of

cerebral ganglia, which are placed in the first segment, and retain

connexion with the epiblast ;
the apparent absence of a ventral

nervous cord is in all probability to be looked upon as evidence

of degeneration. The body possesses considerable traces of the

primitively continuous ciliation
; upon the head are a pair of

ciliated pits. In all these particulars, as well as in the characters

of the vascular system, SEolosoma agrees with Ctenodrilus ;
the

latter form has, however, a ventral nerve cord, which, like the

cerebral ganglia, is lodged in the cpilermis. In most of these points
sEolosoma and Ctenodrilus resemble larval forms of the higher
Oligoch&ta. The reproductive organs of Ctenodrilus are not known,
but those of ^Eolosoma are constituted on the Oligochsetous plan.
These two genera are also closely allied to the Archianndida, of

which a short description is appended, as they are not treated

elsewhere in this work.
^Eolosoma therefore retains certain Archiannelid characters, but is

to be referred to the Oligoch&ta on account of (1) the limitation of

the reproductive glands to two segments and the presence of special
efferent testicular ducts

; (2) the paired arrangement of the seta}

bundles, which agree in their structure with those of other Oligo-
cli&ta

;
and (3) the relative complication of the nephridia, as com

pared with Archiannelida.
The affinities of Ctenodrilus are not so plain ; but, in the absence

of any knowledge respecting the generative organs, it is impossible
to refer them definitely to ilic.Oligochfeta or to the Polychwta.

Archiannelida. This subclass includes certain small marine Archian-

worms which were formerly placed among the Polych&ta. Hatchek uelida.

originally created the group for the reception of Polygordius and
Protodrilus

;
and recently Fottinger has placed Histriodrilus* (an

animal formerly referred to the Discophora) in the same group.
The name A rchiannelida implies that these forms stand at the base

of the Annelida, and that they represent most nearly the common
ancestral form from which both the Polychxta and OligocTiseta have
been derived. Their structure, which bears out this supposition,

suggested the name.

Polygordius is found on the northern and southern coasts of

Europe ;
it is a small slender worm, varying in length (according

to the species) from 30 m. to 1 decim. The segmentation is

hardly marked externally. The head segment is divided as in the

Chxtopoda generally into a prostomium and a peristomial ring;
the prostomium gives rise to two tentacles. On either side of the

prostomium is a ciliated pit, which is of special interest, as it

occurs on the one hand among the NEMERTIXES (q.v.), and on the

other among certain Polych-ssta (e.g., Ophdidse), and in the lowly

organized Oligochcet sEolosoma. Cilia are found in certain species
in the neighbourhood of the mouth and on the anal segment.
The ciliation of the body is more marked in Protodrilus, where

there is a continuous ventral groove lined by cilia
;
there are rings

of cilia also on each segment. The partial ciliation of Polygordius
is to be derived from this by reduction. Certain Oligoch&ta retain

traces of the primitive ciliation of the body (e.g., JEolosoma).
There are no traces of sete in Polygordius or its allies. The

segmentation of the body, although hardly marked externally, is

very clearly marked internally ;
the body-cavity is divided by suc

cessive septa into a series of segments ;
there is no such fusion of

the anterior segments as is met with among the Polychicta and

Oligochiela, and the segments are less differentiated among them
selves than is usually the case in the higher Chxtopoda. The head

segment contains the pharynx, which is limited to this segment ;
the

nephridia, which consist of simple tubes (probably but not certainly
formed of a chain of &quot;drain-pipe&quot; cells, as in OligocJixta) are

found in all the segments except the first and last. The nephridia
do not lie freely within the coelom, but in the thickness of the

parietal peritoneum ;
the funnel only just opens into the cavity of

the segment preceding that which bears the external pore ;
that is

to say, it is chiefly contained within the thickness of the septum.

2 The correct name of this worm is Ifistrinbdella. The altered termination is

to express the change in the view regarding its affinities.
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In having the form of simple sinuous (not coiled) tubes, and in

lying within the peritoneum, the nephridia are iu a very archaic

condition; the same thing occurs in the Capitcllidee ;
in the higher

Annelids the nephridia lie within the ccelom, and are usually much

coiled and complicated in structure.

The vascular system consists of a dorsal and a ventral trunk, which

traverse the thickness of the. dorsal and ventral mesenteries. The

development of these vessels shows that their cavity is continuous

with the blastoccele, and is not a secondary canalization of a solid

chain of mesoblast cells, as is so commonly the case in the Annelida.

The two trunks communicate in every segment except the last two

or three by two lateral vessels, one on each side
;
each of these

latter gives off a crecal tube running backwards along the somatic

peritoneum. Thus the vascular system undergoes but little

modification in different segments. In Protodrilus the blood

vessels have no walls, and therefore permanently retain a condition

which is found in the young Polygordius before the adjacent

mesoblast cells have become differentiated into an extremely
delicate membrane. The condition of the vascular channels in

Polygordius represents that of the larval Polycli&ta and Oligoch&ta

before the special muscular walls have been formed. ^Eolosoma,

however, is identical with the adult Polygordius in these particulars.

The digestive tube consists of only a single layer of ciliated cells

covered by a single layer of peritoneal cells, and is therefore in an

embryonic condition as compared with the Chsetopoda and Oligo-

clueta. It is, however, specialized into a pharynx, (esophagus, and

intestine. The nervous system is extremely simple, and lies in the

thickness of the epidermis, thus presenting an embryonic character,

which is, however, met with in certain Polychseta.

In Polygordius the cerebral mass is situated in the prostomium,
and communicates by a circumcesophageal commissure with a

ventral cord which is single and median, and shows no trace of

ganglionic enlargements. In Protodrilus there are two ventral

cords, while in Histriodrilus there are a series of ganglionic swell

ings. A nervous plexus also exists in the thickness of the

longitudinal muscles.

Polygordius is of separate sexes
;
Protodrilus is hermaphrodite.

The sexual products are developed in all except the first few and
last few segments from the lining of the ccelom ; the ova and sper
matozoa are apparently liberated by the rupture of the body-wall.
Histriodrilus has special efferent ducts for the ovaries and testes

(found in different individuals), the nature of which is not yet
settled.

Polygordius leaves the egg as an active larva, first discovered oy
Loven. This larva is shaped like a humming-top, and has a preoral
circlet of cilia

; immediately behind this on one side is the mouth,
which leads into an alimentary canal opening at the posterior end
of the body ; at the apical region is an ectodermic thickening.

Spencer,
&quot;

Nepliriclia of Earthworms,&quot; Nature, June 28, 1888; (13) Scharff,
&quot;

Ctcnodrilus,&quot; Q. J. M. S., 1S87
; (14) Fletcher, &quot;Australian Earthworms,&quot;

Proc. L. S. iV. S. W., 1886 ; (15) Vcjdovsky, Syatem u. Morphol. d. Oligochaten;!
(i6)KUkenthal, &quot;Lymphoidzellen d. Anneliden,&quot;./. Zeitxdi., 18S5; (17) Bourne
&quot;Indian Earthworms,&quot; J roc. Zoo!. Soc., 1886; (18) Burgh,

&quot;

Excretionsorgane
d. Wttrmer,&quot; Kosmos, 188.r,

; (19) Id.,
&quot;

Geschlechtsorgane d. Rcgemviirmer,&quot;
Zeilfch. /. iciss. Zool., 188G. On Archiannelida see Fraipont,

&quot;

Polygor-
diiit,&quot; Fauna vnd Flora des Golfen r. Neapel (complete, references to previous
papers).
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WORMS, one of the oldest, and from an historical point
of view one of the most interesting, cities in Germany, is

situated on the left bank of the Rhine, in the grand-duchy
of Hesse-Darmstadt, 25 miles south of Mainz and 20 miles
north-west of Heidelberg. The town is irregularly built,
and some of the old walls and towers still remain, but
its general aspect is modern and commercial. The chief

squares are the market-place and the Dom-Platz. Worms
formerly contained many ecclesiastical buildings, now
represented by eight churches, two of which, however, are
no longer used for divine service. The principal church
and chief building is the spacious Romanesque cathedral,
which ranks beside the cathedrals of Spires and Mainz
among the famous ecclesiastical edifices of the Rhine.
This magnificent building, with four round towers, two
large domes, and a choir at each end, has a specially

1 This work is a general summary of investigation into anatomy of
Oligochvta up to 1884, with complete list of literature. For this
reason the present bibliography refers only to more important papers
published since that date.

imposing exterior, though the impression produced by the

interior is also one of great dignity and simplicity, height

ened by the natural colour of the red sandstone of which

it is built. In this last particular it differs from the

cathedrals of Mainz and Spires, where the natural colour

of the stone no longer appears in the interior. Only the

lower part of the western towers belongs to the original

building consecrated in 1110; the remainder dates from

1181, with the exception of the west choir and the vault

ing, which were built in the 13th century, and the elabor

ate south portal, which was added in the 14th century.

The ornamentation of the older parts is simple to the verge
of rudeness

;
and even the more elaborate later forms show

no high development of workmanship. The church is 485

feet long and 114 feet wide
;
the transepts, which are at

the west end, are about 120 feet long (inside measure

ment), and the choir is 160 feet high. The cathedral

belongs to the Roman Catholic community, who possess
also the church of St Martin and the Liebfrauenkirche, a

handsome Gothic edifice outside the town, finished in

14G7. The principal Protestant place of worship is Trinity

church, built in 1726. Second in interest to the cathedral

is the church of St Paul, also in the Romanesque style, and

dating from 1102-16, with a choir of the early 13th

century. It is adjoined by the remains of an abbey and
cloisters of various epochs. Since 1881 this church has

contained an interesting museum of national antiquities.

The late Romanesque St Andrew s church is also used for

secular purposes. The synagogue, an unassuming build

ing erected in the llth century and restored in the 13th,

is now completely modernized. The Jewish community
of Worms (about 1400 in number) claims to be the most

ancient in Germany, and to have existed continuously
since before the Christian era, though the earliest authentic

mention of it occurs in 588. A curious tradition, illustrat

ing the efforts of the dispersed people to conciliate their

oppressors, asserts that the Jews of Worms gave their

voice against the crucifixion, but that their messenger did

not arrive at Jerusalem until after the event.

The town-house of Worms was restored in 1884. The

Bischofshof, in which the most famous diet of Worms

(1521) was held, is now replaced by a handsome modern

residence. The Luginsland is an old watch-tower of the

13th century. Worms also contains numerous schools and

a richly endowed hospital. In the Luther-Platz rises the

imposing Luther monument (unveiled in 1868), consisting
of a series of twelve statues on a platform 16 feet square.
In the centre the colossal statue of Luther rises, on a

pedestal at the base of which are sitting figures of Peter

Waldus, Wycliffe, Huss, and Savonarola, the heralds of the

Reformation
;

at the corners of the platform, on lower

pedestals, are statues of Luther s contemporaries, Melanch-

thon, Reuchlin, Philip of Hesse, and Frederick the Wise of

Saxony, between which are allegorical figures of Magdeburg
(mourning), Spires (protesting), and Augsburg (confessing).

! The greater part of the work, which took nine years to

j
execute, was designed by Rietschel, and carried out after

his death in 1861 by Kietz, Dondorf, and Schelling.
The trade and industry of Worms are not unimportant.

The leading resource of the inhabitants is wine-growing,
the most famous vintage being known as Liebfrauenmilch,

grown on vineyards near the Liebfrauenkirche. Lugin-
lander and Katterlocher are also well-known varieties.

The manufacture of patent leather employs 3000 hands.

Machinery, chicory, slates, &c., are also produced. Worms
possesses a river-harbour, and carries on some trade by
water. The population in 1885 was 21,903, of whom
about one-third were Roman Catholic. In its prosperous

days Worms is estimated to have had from 40,000 to

70,000 inhabitants.
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Borbctomagiis, the name by which Worms was known in Roman
times, seems to indicate a Celtic origin for the town. The modern
name is usually connected with &quot;\Vurm or Lindwurm, the German
word for a dragon. Drusus is said to have erected a fort on the

site of the town in 14 B.C. As a settlement of the Germanic tribe

of the Vangiones, it existed under Roman protection till about the

middle of the 5th century. The Burgundiana then took it and
made it their capital, and its name appears in many of the heroic

legends of that people. King Gun the r and Brunhilde held their

court at Worms
;
and here Sigfried wooed the fair Chriemhild.

The &quot;Rosengarten,&quot; often mentioned in these legends, lay on the

opposite bank of the Rhine. Under the Franconians this town was
also important ;

and it was a frequent residence of Charlemagne and
his successors. The scene of the graceful though unhistorical

romance of Eginhard and Emma, the daughter of Charlemagne, is

laid at Worms. The first bishop of AVorms of whom anything
authentic is known was Erembert (670), though an &quot;

episcopus
Vangionum

&quot;

is said to have attended a council at Cologne in 347.
Worms seems to have thriven under the bishops, but the citizens

invariably espoused the cause of the emperors against them, and were
rewarded by privileges which fostered the trade of the town and

eventually led to its recognition as a free imperial city. Worms was

frequently visited by the imperial court, and won the proud title of
&quot; Mother of Diets.&quot; The most famous diet was that held in 1521,
at which Luther appeared to defend his doctrines before Charles
V. Four years later the town formally embraced Protestantism.
Worms preserved a tolerable prosperity even through the hardships
of the Thirty Years War

;
but in 1689 it was laid in ashes by the

French, a blow from which it has never thoroughly recovered.
The peace of Luneville annexed it in 1801 to France

;
but in 1815

it passed to Hesse-Darmstadt, being then an unimportant town
with 6250 inhabitants.

WORSBROUGH, a township in the West Riding of

Yorkshire, is situated on a branch of the Dearne and Dove
Canal, and near several branch lines of the Manchester,
(Sheffield, and Lincolnshire Railway, 9 miles north-west of

Rotherham and 3 south of Barnsley. The church of St

Mary, an interesting structure with remains of Norman
work, but chiefly in the Transition Early English style,
underwent restoration in 1864. It contains some old

monuments and brasses. There are extensive collieries

and gunpowder mills in the neighbourhood, and the town

ship possesses iron and steel works and corn-mills. A
short distance to the west is Wentworth Castle, built in

1730 by Thomas, earl of Strafford, on the site of an
ancient fortress, and containing a large number of portraits
of historical interest. The population of the urban sanitary
district (3779 acres) was 6030 in 1871, and 8443 in 1881.
WORSTED. See WOOL.

WORTHING, a watering-place of Sussex, is situated on
the London, Brighton, and South Coast Railway, 61 miles

south of London and 10J west of Brighton. On account
of its sheltered situation at the foot of the South Downs
it has some reputation as a health-resort for pulmonary
complaints. As a general sea-side resort it is increasing
in favour, especially with the wealthier classes. There is

a marine parade 1| mile in length, a long range of firm

sands, and an iron promenade pier, 960 feet in length,
constructed in 1882. A public park, 21 acres in extent,
was opened in 1881. The churches and chapels are all

modern. The other principal buildings are the town-hall

(1834), a quadrangular structure with square clock tower,

Montague hall, the literary institute, the workmen s insti

tute, the infirmary and dispensary (1882), the Thomas
Banting memorial convalescent home, the public baths,
erected in 1886, Humphrey s almshouses, and Queen
Elizabeth s almshouses. The mother parish of Worthing is

Broadwater, the church of which, three-quarters of a mile
north of Worthing, a cruciform building in the Transition

style, has .some old monuments and brasses. The popu
lation of the urban sanitary district (979 acres) was 7401
in 1871, and 10,976 in 1881.

Pottery and other Roman remains have been found at Worthing.
In Domesday the manor appears under the name of Ordinges, and
consisted of eleven hides, or about 110 acres. In the reign of
Edward I. it was valued at 100 shillings. It formed part of the
endowment of the priory of Easebourne, near Midhurst, and at the

Reformation was granted with other possessions to Henry Fitz-

william, earl of Southampton. It afterwards passed through
several hands to the earl of Warwick. It was of some importance
in the reign of Edward III., who granted it the privilege of a

market, but it declined to a poor fishing hamlet. Its rise as a

watering place began about 1760, and after a visit of the Princess
Amelia in 1797 it made rapid progress.

WOTTON, SIR HENRY (1568-1639), an accomplished
literary amateur, was one of the favourite diplomatists of

James I. of England, although, following the quietistic
habit of his family, he never would undertake employ
ments of the greatest weight and difficulty. The seat of

the family, which was founded in the 14th century by a
lord mayor of London, was Bocton or Boughton Malherbe
in Kent. It was, as described by Izaak Walton in his Life
of Sir Henry, a typical English family of wealthy landed

gentry, keeping up a connexion with the court, but

avoiding the risks of factious ambition, often holding-
offices of high trust, but always prudently declining the

highest. Henry, the youngest of four sons, was sent to

school at Winchester, and thence to Oxford (New College
and afterwards Queen s). At the age of twenty-two, with
a high academic reputation for wit and scholarship, he
was sent abroad to complete his education, and spent

eight years in France, Spain, and Germany, making
acquaintance with men of learning as well as courtiers,
a general favourite. Returning to England at the age
of thirty, he sought political employment, and became
one of the secretaries of Essex. On the fall of Essex
he made his escape from England and took refuge at

Florence, where he employed his leisure in writing a

sketch of
&quot;

the state of Christendom.&quot; W hile he was at

Florence the grand-duke discovered a plot against King
James, and Wotton was sent to Scotland with the infor

mation and a casket of antidotes. King James was so

charmed with the emissary that on his accession to the

English throne he at once offered Wotton ambassadorial

employment. He might have had the embassy to Spain,
but this he prudently declined, and chose instead the easier

duty of managing relations with Venice and the German
states. After twenty years of diplomatic service he craved
and obtained the post of provost of Eton in 1624. He had
studied and written not a little at odd times during his

active life, and when he settled at Eton he intended to

write a life of Luther
;
but in this and other large lite

rary projects he never got beyond the stage of collecting
materials. In his fifteen years provostship he set an

example of careful, dignified, and gracious supervision ;

and his wit, wisdom, courtesy, and benignity are well

represented in the Reliquix, Wottians:, published with

Walton s Life in 1651. Two of his witticisms are im

mortal, his definition of an ambassador as
&quot;

an honest

man sent to lie abroad for the good of his country,&quot;
1 and

his advice to a young diplomatist to tell the truth, and
so puzzle and confound his adversaries. He died in 1639.

WOTTON, WILLIAM (1666-1726), is now remembered

chiefly for his part in the famous
&quot;

Battle of the Books,&quot;

but to his own generation his Reflections upon Ancient

and Modern Learning was only one of many proofs of his

extraordinary amount and variety of scholarship. Born
in 1666, the son of an English clergyman, rector of

Wrentham, in Suffolk, he was one of the. wonders of his

age in precocity. He could translate from several

languages at the age of five. He was under ten when
he was sent to Cambridge, and he took the degree of

B.A. at the age of twelve years and five months, having
already created such a sensation by his linguistic attain

ments that Latin poems were addressed to him as a

prodigy. In the Battle of the Books he took a judicious
middle course between the extreme champions, Fontenelle

1 The full story of tliis witticism is given in Walton s Life.
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and Temple, making a succinct, elaborate, and careful com

parison between ancients and moderns in oratory, poetry,

mathematics, philosophy, astronomy, anatomy, botany, and

other arts and sciences. His Reflections, the first edition

of which appeared in 1694, show that his prodigious

memory was not confined to languages, and that he

possessed also strong judgment and argumentative power.

The treatise may still be read with interest, as a survey

of the state of various sciences at the close of the 17th

century. Wotton, who was made D.D. in 1707, wrote

also on subjects so diverse as fossils and Welsh laws,

besides producing various historical works. He was en

gaged on his translation of the Welsh laws at the time

of his death, which took place in 1726.

WOUWERMAX, PHILIP (1619-1668), a Dutch

painter of battle and hunting scenes, was born at

Haarlem in May 1619. He received the elements of

his art instruction from his father, Paul Joosten Wouwer-

man, an historical painter of moderate ability, and he

then studied under Jan Wynants, and for a short time

under Evert Decker. Returning to Haarlem, he became

a member of its guild of painters in 1640. In that city

he seems to have led the rest of his singularly produc
tive life, and there he died in May 1668. About seven

or eight hundred pictures are enumerated in Smith s

Catalogue Raisonne as the work of Philip Wouwerman,
but probably many of these are the productions of his

brothers Peter and Jan, and of his many other imitators.

His authentic works are distinguished by great spirit and

animation, and are infinitely varied and full of incident,

though dealing recurrently with cavalry battle-pieces,

military encampments, scenes of cavalcades, and hunting
or hawking parties. He is equally excellent in his

vivacious treatment of figures, in his skilful animal

painting, and in his admirable and appropriate intro

duction of landscape backgrounds. Three different styles
have been observed as characteristic of the various periods
of his art. His earlier works are marked by the pre
valence of a foxy-brown colouring, and by a tendency to

an angular form in the draughtsmanship ;
the productions

of his middle period have greater purity and brilliancy ;

and his latest and greatest pictures possess more of force

and breadth, and are full of a delicate silvery-grey tone.

WRASSE. This name is applied to the fishes of the

family Labridae generally, and more especially to certain

members of the family to be mentioned hereafter. They
are without exception inhabitants of the sea, very abundant
in the tropical zone, less so in the temperate, and dis

appearing altogether on the confines of the Arctic and
Antarctic Circles. Their body is generally compressed,
like that of a carp, covered with smooth (cycloid) scales

;

they possess one dorsal fin only, the anterior portion of

which consists of numerous spines. Many wrasses are

readily recognized by their thick

lips, the inside of which is some
times curiously folded, a pecu
liarity which has given to them
the German name of &quot;

lip-fishes.&quot;

The dentition of their jaws con
sists of strong conical teeth, of

which some in front, and often one
at the hinder end of the upper
jaw, are larger than the others.
But the principal organs with which they crush shell-fish,

crustaceans, and other hard substances are the solid and
strongly-toothed pharyngeal bones, of which the lower are
coalesced into a single flat triangular plate. The majority
of wrasses are beautifully coloured, exhibiting extra

ordinarily varied patterns of permanent pigmentary colours,
as well as evanescent reflexions of the scales. All of

Lips of Lobrus festivus.

them are surface fishes, living close to the shore or coral-

banks. Rocky parts of the coast overgrown with sea

weed are their favourite haunts in the temperate, and

coral-reefs in the tropical seas. Some 450 species of

wrasses (including Parrot-Wrasses) are known, chiefly

from the tropics ;
some grow to a large size and are

esteemed as food, whilst others, like the British species, are

small and but rarely eaten.

Of the British wrasses the Ballan Wrasse (Lalrus

maculatus) and the Striped or Red Wrasse or Cook

(Labnis mixtus) are the most common. Both belong to

the genus Labrus, in which the teeth stand in a single

series, and which has a smooth edge of the praeoperculum
and only three spines in the anal fin. The ballan wrasse

is the larger, attaining to a length of 18 inches, and,
it is said, to a weight of 8 Hb

;
its colours are singularly

variegated, green or brownish, with red and blue lines

and spots ;
the dorsal spines are twenty in number. The

cook wrasse offers an instance of well-marked secondary
sexual difference, the male being ornamented with blue

streaks or a blackish band along the side of the body,
whilst the female has two or three large black spots
across the back of the tail. This species possesses only
from sixteen to eighteen spines in the dorsal fin. The

Goldsinny or Corkwing (Crenilabrus melops} is much more

frequent on the southern coasts of England and Ireland

than farther north, and rarely exceeds a length of 10

inches. As in other wrasses, its colours are beautiful,

but variable
;
but it may be readily distinguished from

the two preceding species by the toothed edge of the

pi eeoperculum. The three other British wrasses are much
scarcer and more local, viz., Jago s Goldsinny (Ctenolabrus

rupestris), with a large black spot on the anterior dorsal

spines, and another on the base of the upper caudal rays ;

Acantholctbrus palloni, which is so rarely captured that it

lacks a vernacular name, but may be easily recognized

by its five anal spines and by the teeth in the jaws forming
a band

;
and the Rock-Cook (Centrolabrus exoletus), which

also has five anal spines, but has the jaws armed with a

single series of teeth.

On the Atlantic coasts of the Northern States of North
America the wrasses are represented by the genus Tautoga,
which is distinct from the European forms. The only

species of this genus, known by the names of Tautog or

Blackfish, is a fish of considerable economic value, being
much esteemed as food. It is caught in great numbers,
and generally sold of a weight of about 2 Ib.

WRECK (in Low Latin ivreccum or warectum maris) is

a ship or goods cast on land by the sea in tidal waters.

While still at sea such ship or goods do not constitute

wreck but derelict, which includes flotsam, jetsam, and

lagan (see FLOTSAM). In Roman law wreck was restored

to the owner if he claimed it before a judicial tribunal

within a year and a day, ilisfiscus waiving its claim after

a constitution attributed to either Marcus Aurelius or

Constantino. Theft from a wreck was regarded as aggra
vated by the helpless position of the owner, and the thief

was liable for fourfold the loss if an action was brought

against him within a year, after that time for the loss

simply. Plunderers of wreck and exhibitors of false lights
were also punished criminally. Most of the Roman law
on the subject is contained in Digest xlvii. 9, Code xi. 5.

The Leonine Constitutions, c. 64, made a concealer of

wreck liable to the fourfold penalty. In France it was

provided by the laws of Olcron (see SEA LAWS) that

succour was to be afforded to shipwrecked persons, and
their property returned to them. Wreck afterwards

became a right of the crown (a right limited to one-third

of the value by an ordinance of Francis I.), but was often

granted to feudal seigneurs under the name of droit de
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bris. In England the rule seems in the time of Bracton

(the reign of Henry III.) to have been the same as that

of the Roman law, that wreck only belonged to the king
if no claimant appeared within a year and a day. It

would perhaps be more accurate to say that it vested in

the crown, subject to be divested on proof of ownership
within the period limited. The reason for this rule of

law appears to be the necessity of enabling persons in

authority to protect wreck from the pillage Avhich it was

otherwise certain to have undergone at a time when wreck

was looked upon as legitimate prey of the wrecker. In

Bracton (120, 5) it is said that even if a dog escaped, or if

any certain mark were put upon the goods, it was no

wreck. The Statute of Westminster the First (3 Edw. I.

c. 4) is merely declaratory of the common law as it is

found in Bracton. It enacts that, where a man, a dog, or

a cat escaped alive out of a ship, such ship should not be

adjudged wreck, but the goods should be saved and kept

by view of the sheriff, coroner, or king s bailiff, and

delivered into the hands of such as were of the town

where the goods were found, so that if any sued for the

goods, and proved that they were his or perished in his

keeping within a year and a day, they should be restored

to him without delay ;
if not, they should remain to the

king, and where wreck belonged to another than the king
he should have it in like manner. In both Bracton and

the statute the escape of a living thing appears to be

used rather as an example of a means of proof than as the

sole means of proof. The latter, however, became the

doctrine of the courts for centuries
;

it was wreck unless a

living thing escaped, and as such part of the hereditary
revenue of the crown, and expressly recognized by the

Statute De Praerogativa Regis (see PREROGATIVE). To
hold inquests of wreck was by the Statute De Officio

Coronatoris (4 Edvv, I. c. 2) one of the duties of the

coroner, of which he has only recently been relieved by
the Coroners Act, 1887, repealing the Act of Edward I.

In 1771 a return was made by Lord Mansfield to the older

and more reasonable view of the common law as it stood

in Bracton. That distinguished judge considered that the

rule that it was wreck unless a living thing came to shore

was contrary to principles of law, justice, and humanity,
and that the escape of an animal was simply a medium of

proof. It was the proof and not the escape that was the

important fact. 1 Claims to wreck were, by Pvic. II. c. 3,

not cognizable in the Admiralty Court as was derelict,

for that was in and upon the sea, while wreck must have

touched the land before it became wreck. Unclaimed
derelict was, like unclaimed wreck, a right of the crown,
but in a different way. It was not a direct right jure

coronx, but claimed by the king in his office of Admiralty
as an admiralty droit. As wreck in the last resort

became crown property, it was never subject to forfeiture

as a DEODAND (q.v.) where lives were lost. Wreck was

frequently granted to subjects as a franchise, e.y., to lords

of manors and to various maritime cities and boroughs,

among others to the Cinque Ports. Within the Cinque
Ports the Serjeants of the Admiralty of the Cinque Ports

still act as receivers of wreck (17 and 18 Viet. c. 120).
So stood the common law as affected by early legislation.

It is now of comparatively small importance, as the law

now depends chiefly on the Merchant Shipping Act, 1854,

part viii., and the amendments introduced by later Acts.

The definition of wreck for the purposes of the Merchant Shipping
Acts (which is in effect for all practical purposes) is considerably
extended beyond its common law meaning. By s. 2 of the Act of

1854, it includes jetsam, flotsam, lagan, and derelict. By the Sea
Fisheries Act, 1883, it is still further extended to include all fish

ing boats, all their small boats, all rigging gear or other appur
tenances of fishing boats, all nets, lines, buoys, floats, or other

1 Hamilton v. Davis, 5 Burrow s Rep., 2733.

fishing implements whatsoever found or picked up at sea whether
marked or unmarked. The principal provisions of the Act of 1854

are as follows. .The general superintendence throughout the

United Kingdom of all matters relating to wreck is committed to

the Board of Trade. No person exercising Admiralty jurisdiction is

to interfere with wreck. Whenever any ship or boat is stranded or

in distress at any place on the shore of the sea, or of any tidal

water, the receiver of wreck of the district is to proceed thither and
take command, and issue such directions as he may think fit with
a view to the preservation of the ship. All cargo and other articles

washed ashore, or lost or taken from the ship, are to be delivered to

the receiver. In the absence of the receiver, customs officers,

justices of the peace, and others have the power of the receiver.

The receiver is as soon as possible to examine on oath any person
who may be able to give any account of a ship in distress or her

cargo or stores, and forward the result of his examination to the

Board of Trade (where it is deposited in the wreck register) and to

Lloyd s. On proof of title of a lord of the manor or other person
entitled to unclaimed wreck, the receiver is to hold it on behalf

of such person. The receiver is aided and protected by numerous

provisions making it punishable to refuse men or vehicles on his

demand, to secrete or fail to give notice of wreck, to obstruct the

receiver or any other person on his way to the wreck, &c. In case

of suspected concealment of wreck, he may obtain a search warrant

(see WARRANT) from a justice of the peace. Whenever any wreck
is saved by any person other than a receiver, SALVAGE (q.v. ) is

payable. In case of no claim being made within a year by the

owner, and in the absence of any private right of a lord of a manor
or other person, the receiver is to sell the wreck, and pay the pro

ceeds, after deducting expenses and salvage, to the exchequer, to

become part of the consolidated fund. The Admiralty Division of

the High Court of Justice has jurisdiction to decide upon all claims

of salvage, whether the wreck is found at sea or cast upon the land,
or partly in the sea and partly on land. Wreck, if foreign goods,
is liable to customs duties. Goods saved from a ship wrecked on

its homeward voyage are to be forwarded to the port of its original
destination. A seaman is entitled to wages up to the time of a

vessel being wrecked, unless he has not exerted himself to the ut

most to save the ship, cargo, and stores. Receivers districts under

the Act of 1854 were formed by a Board of Trade order of October 7,

1856. The Merchant Shipping Act, 1862, provides, inter alia,

that the receiver may appoint a valuer in salvage cases, that the

delivery of wreck by the receiver to any person is not to prejudice
the right of third parties, and that the payment of proceeds of

wreck claimed by the crown is to be made to the consolidated fund

or the revenues of the duchies of Cornwall or Lancaster according
to circumstances. Instructions to receivers were issued by the

Board of Trade in 1865 and 1886. In 1876 a new tribunal for the

investigation of shipping casualties was created by the Merchant

Shipping Act, 1876, which has in most cases superseded the pro
cedure provided by the Act of 1854. The Act enabled the lord

chancellor to appoint a wreck commissioner, or wreck commis
sioners not exceeding three, and gave the commissioner or com
missioners power to act with or without skilled assessors, and in

certain cases which were not within the purview of the Act of

1854, viz., where a ship on the coast of the United Kingdom or a

British ship elsewhere has been stranded or damaged and any
witness is found at any place in the United Kingdom, and where

a British ship has been lost or is supposed to have been lost, and

any evidence can be obtained in the United Kingdom as to the

circumstances under which she proceeded to sea or was last heard

of. In addition to the Acts mentioned, there are several others

which affect the subject of wreck more or less directly. By 6 Geo.

IV. c. 87 consuls in foreign ports are to have credit for disburse

ments on behalf of shipwrecked persons. Where a foreign ship
is wrecked, the consul-general or other consular officer is by 18 and

19 Viet. c. 91 to be deemed the owner. . Removal of wrecks is

provided for in dockyards by 28 and 29 Viet. c. 125, in most other

cases by the Harbours Clauses Act, 1847, and the Removal ofWrecks

Act, 1877, giving powers of removal to the harbour or general

lighthouse authorities. Provision is made by special Acts for

raising wreck in the Thames, Mersey, Humber, Clyde, and other

rivers. Burial of bodies washed ashore from wrecks is regulated

by 48 Geo. III. c. 75 and 49 Viet. c. 20. The criminal law re

lating to wreck has been the subject of a considerable mass of legis

lation. The protection of the receiver in his duties by the Act of

1854 has been already mentioned. The Act further provides

against wrongfully carrying off or removing wreck, impeding or

hindering the saving of wreck, and secreting wreck or obliterating

or defacing any marks thereon. Taking wreck into a foreign port
and there &quot;disposing

of it is made felony, punishable with ten years

penal servitude. Other provisions are made by the Criminal Law
Consolidation Acts of 1861. To plunder or steal any part of a

wrecked ship or vessel, or any goods belonging to such vessel, is a

felony, punishable with fourteeen years penal servitude. Any person
in possession of such goods, and not giving a satisfactory account of

how he came by them, may be committed to prison on summary
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conviction, and such goods, if exposed for sale, may be seized and

carried before a justice of the peace, and the vendor called upon to

satisfy the justice that he came lawfully by them, 24 and 25 Viet.

c. 96, ss. 64-66. Destruction of and injury to ships or wrecks,

and masking, alteration, or removal of lights or exhibition of false

lights and injury to or concealment of buoys and other marks of

navigation, are all punishable by 24 and 25 Viet. c. 97, ss. 42-49,

penal servitude for life being the maximum penalty. To impede a

shipwrecked person or any person in his endeavour to save him, and

to assault any magistrate, officer, or other person in the exercise of

his duty in the preservation of wreck, are crimes by 24 and 25 Viet,

c. 100, ss. 17, 37. In the case of plunder, damage, or destruction

of any ship or boat stranded or in distress on the shore of the sea

or tidal water, or of any part of its cargo or apparel, by persons

riotously and tumultuously assembled, either ashore or afloat, the

owner has a right to compensation against the police authority of

the district under the Riot (Damages) Act, 1886.

Scotland. As in England, unclaimed wreck was a right of the

crown, often granted to subjects, generally under the style of

&quot;wrak, waith, and ware,&quot; the last two words signifying derelict

and seaweed. It was so granted to the earl of Orkney in 1581.

It was occasionally dealt with by the Scottish Parliament. Thus

by 1426, c. 15, ships wrecked on the coast of Scotland were to be

escheat to the king if they belonged to a country observing a simi

lar law, otherwise to have the favour shown to ships of Scotland.

Compensation for destruction of wreck by a riotous assembly is to

be made by the inhabitants of the nearest county, city, or borough
under the Riot Act of George I. (see RIOT), the Act of 1886 not

applying to Scotland.

United States. The State legislation as to disposition of wrecked

property is generally in favour of the owner on his claim being
made within a limited time. As to the Acts of Congress on the

subject, the secretary of the treasury is empowered to make con

tracts and provisions for the preservation, sale, or collection of

wrecked property, Revised Statutes, 3755, and may issue a register
for a foreign vessel wrecked in the United States and purchased
and repaired by a citizen of the United States, 4136. Special

provisions are made as to wreck in Florida, 4239-4241. Plun

dering wreck, or impeding the escape of a shipwrecked person, or

showing false or extinguishing true lights in order to cause wreck
are punishable offences, 5358. Wreck is not confined as in Eng
land to loss on tidal waters, but extends to that happening on the

great freshwater lakes and rivers. Wreck commissioners and wreck
masters are generally appointed, with powers and duties similar
to those of the receiver in the United Kingdom. (

J. Wf. )

WREN (Anglo-Saxon Wrasnna and Wrenne, Icelandic

Kind-ill), the well-known little brown bird with its short

tail, cocked on high inquisitive and familiar, that braves
the winter of the British Islands and even that of the

European continent, and, except in the hardest of frosts,
will daily sing its spirit-stirring strain. It is the Motacilla
or Sylvia troglodytes of the earlier systematists, and the

Troglodytes parvulus, europseus, or vulgaris of most later

writers, save a few who (ignoring not only common sense
but also the accepted rules of scientific nomenclature), by an

utterly mistaken view of Vieillot s intention in establishing
the genus Troglodytes, reserve that term for some American
species which can hardly be generically separated from
the European form and have attempted to fix on the
latter the generic term Anorthura, which is its strict equi
valent and was proposed by Rennie on grounds that are

wholly inadmissible.

The interest taken in this bird throughout all European countries
is scarcely exceeded by that taken in any other, and, though in
Britain comparatively few vernacular names have been applied to
it, two of them&quot; Jenny

&quot;

or
&quot;

Kitty-Wren
&quot;

are terms of endear
ment. M. Rolland records no fewer than 139 local names for
it in France

; and Italy, Germany, and other lands are only less

prolific. Many of these carry on the old belief that the Wren was
the King of Birds, a belief connected with the fable that on one
occasion the fowls of the air in general assembly resolved to choose
for their leader that one of them which should mount highest.This the Eagle seemed to do, and all were ready to accept his rule
when a loud burst of song was heard, and perched upon him was
seen the exultant Wren, which unseen and unfelt had been borne
aloft by the giant. The curious association of this bird with the

?t of the Three Kings, on which day in South Wales, or, in
reland and in the south of France, on or about Christmas Day it

was customary for men and boys to &quot;hunt the Wren,&quot; addressingin a song as &quot;the King of
Birds,&quot; is very remarkable, and has

never yet been explained.
The Wren hardly needs description here, and its domed nest,
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apparently so needlessly large for the size of the bird, is a well-

known object, for it is built with uncommon care, and often

(though certainly not always) in such a fashion as to assimilate its

exterior to its surroundings and so to escape observation. Very
curious too is the equally unaccountable fact, that near any occupied
nest may generally be found another nest, or more than one, of

imperfect construction. The widespread belief concerning these

unfinished fabrics is implied by their common name of &quot;cocks

nests,&quot; but evidence to that effect is not forthcoming. The breed

ing-habits of the Wren were most closely studied and accurately

reported by Mr Weir to Macgillivray (Brit. Birds, iii. pp. 23-30)
in a way that leads every ornithologist to wish that the same care

might be bestowed on other kinds of birds.

The range of the Wren in Europe
1

is very extensive, though it

seems to stop short of the Arctic Circle
;
but it occurs in Algeria,

Madeira, and, according to Bolle, in the Canaries. It also inhabits

Palestine. Further to the eastward its limits are difficult to trace,
because they inosculate with those of a considerable number of

local races or species. As might be expected, the form inhabiting
Japan, T. fumigatus, seems to be justifiably deemed a species. In
North America, T. alascensis occurs in the extreme north-west,
and is replaced further to the southward by T. pacificus. East
ward of the Rocky Mountains, the form is T. Jiycmalis the well-

known Winter-Wren of Canada and the United States. The
number of species of Wrens inhabiting North America is, however,

very considerable : but authorities are by no means agreed as to

how many should be reckoned valid, and they have been segregated
into six or seven genera. Here the House-AVren, T. domesticus or

acdon, can alone be mentioned. It is a very common summer-
visitant to most parts of the Eastern States, and where it occurs is

of a very familiar disposition, entering into the closest relations

with those that cultivate its acquaintance. It is represented in

the West by T. parkmanni.

The TroglodytidiK, if they are to be regarded as forming
a distinct Family, predominate in the New World, no fewer

than GO species being enumerated in the Nomendator of

Messrs Sclater and Salvin as belonging to the Neotropical

Region. But the Troglodytidae. by no means contain all

the birds to which the name &quot; Wren &quot;

is applied. Several

of the Sylviidie (cf. WAEBLER) bear it, especially the

beautiful little Golden-crested Wren (cf. KINGLET) and the

group commonly known in Britain as &quot; Willow-Wrens &quot;-

forming the genus Phylloscopus. Three of these are

habitual summer-visitants, which differ much more in

their manners than in their look. The largest, usually called

the Wood-Wren, P. sibilatrix, is more abundant in the

north than in the south of England, and chiefly frequents
woods of oak or beech. It has a loud and very peculiar

song, like the word twee, sounded very long, and repeated
several times in succession at first slowly, but afterwards

more quickly, and near the end accompanied by a peculiar

quivering of the wings, while at uncertain intervals comes
another note, which has been syllabled as chea, uttered

about three times in succession. The Willow-Wren proper,
P. trochilus, is in many parts of Great Britain the com
monest summer-bird, and is the most generally dispersed.
In spring its joyous burst of song is repeated time after

time, until all around thrills with the loud and merry
chorus, and yet never tires the ear. The restless but

graceful activity of the bird, as it flits from twig to twig,
adds to the charm of its appearance, which Hewitson so

well appreciated. The third species, P. collylita or minor

(frequently but most wrongly called Sylvia rufa or P.

rufus), commonly known as the Chiffchaff, from the

peculiarity of its constantly repeated two-noted cry, is

very numerous in the southern and western part of

England, but seems to be scarcer northward. These
three species make their nest upon or very close to the

1 Much interest has lately attached to the discovery, announced by
Mr Seebohm (Zoologist, 1884, p. 333), that the Wren, for 200 years
and upwards, known to inhabit St Kilda differed in hue from that of

the other British Islands and of the continent of Europe, and it has

by him been described as a distinct species, T. hirtensis. It had for

more than twenty years been known that the Wren of the Faeroes and
Iceland deserved separation from the ordinary T. parvulus, by being

larger, and especially by having larger and stouter feet. It is the T.

borealis of Fischer (Journ. filr OrniOwlogie, 1861, p. 14, pi. i. ).
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ground, and the building is always domed. Hence they
are commonly called &quot;Oven-birds,&quot;

1 and occasionally,

from the grass used in their structure,
&quot;

Hay-jacks,&quot; a

name common to the WHITE-THROAT (q.v.) and its allies.

To return, however, to the Troglodytidx or true Wrens.

If it cannot be said that they form a peculiar Family, it

would be rather to the Sylviidx that they and the

CerthiidtK (cf. TREE-CREEPER) should be assigned, and

they seem to be very unfitly placed among the Timeliidx,

as has lately been done (Cat. E. Brit. Museum, vi. p. 1).

These last, so far as any definition can be given of them,

belong to the Ethiopian and Indian Regions, while the pre
dominance of the Troglodytidx in the Neotropical Region,
as already remarked, is very obvious. (A. N.)

WREN, SIR CHRISTOPHER (1631-1723), the son of a

clergyman, was born at East Knoyle, Wiltshire, in 1631;
he entered at Wadham College, Oxford, in 1646, took his

degree in 1650, and in 1653 was made a fellow of All

Souls. While at Oxford Wren distinguished himself in

geometry and applied mathematics;
2 in 1657 he became

professor of astronomy at Gresham College, and in 1660

was elected Savilian professor of astronomy at Oxford. It

is, however, as an architect that Wren is best known, and

the great fire of London, by its destruction of the cathedral

and nearly all the city churches, gave Wren a scope for

his talent such as probably no architect has ever had to

the same extent. Just before the fire Wren was asked by
Charles II. to prepare a scheme for the restoration of the

old St Paul s. In May 1666 Wren submitted his report
and designs

3 for this work
;
the old cathedral was in a

very ruinous state, and Wren proposed to remodel the

greater part, as he said, &quot;after a good Roman manner,&quot;

and not &quot; to follow the Gothick Rudeness of the old

Design.&quot; According to this scheme, only the old choir

was left
;
the nave and transepts were to be rebuilt after

the classical style, with a lofty dome at the crossing not

unlike the plan which was eventually carried out.

In September of the same year (1666) the fire occurred,
and the old St Paul s was completely gutted, though the

greater part of its walls still remained standing. From
1668 to 1670 attempts were being made by the chapter
to restore the ruined building ;

but Dean Sancroft was
anxious to have the cathedral wholly rebuilt, and in 1668
he had asked Wren to prepare a design for a wholly new
church. This first design, the model for which is preserved
in the South Kensington Museum, is very inferior to what
Wren afterwards devised. In plan it is an immense
rotunda surrounded by a wide aisle, and approached by a

double portico ;
the rotunda is covered with a dome taken

from that of the Pantheon in Rome
;
on this a second dome

stands, set on a lofty drum, and this second dome is

crowned by a tall spire. This plan was devised as being

.specially suitable to the needs of a Protestant church, but

the dean and chapter objected to the absence of a structural

choir, nave, and aisles, and wished to follow the mediaeval

cathedral arrangement, at least as far as concerned the

plan. Thus, in spite of its having been approved by the

king, this design was happily abandoned much to Wren s

disgust ;
and he prepared another scheme with a similar

treatment of a dome crowned by a spire, which in 1675
was ordered to be carried out. Wren had, however, been

much hampered by ignorant interference, and apparently

1
By ornithologists this name is given to a wholly distinct group

not even belonging to the Oscines the Furnariidee of Garrod, con

sisting of about 8 genera of Tracheophonine Birds, some of which
build marvellous nests of mud spherical in form. For their habits see

Darwin (Jour, of Researches, chap. v. ) and Mr Hudson s account

(Argentine Ornithology, i. pp. 167-170).
a
Newton, in his Principia, p. 19, ed. of 1713, speaks very highly

of Wren s work as a geometrician.
3 Wren s drawing for this exists in the All Souls collection.

did not himself approve of this second design, for he got
the king to give him permission to alter it as much as he

liked, without showing models or drawings to any one.

Wren fully availed himself of this permission, and the

actual building bears little resemblance to the approved
design, to which it is very superior in almost every possible

point. Wren s earlier designs have the exterior of the
church arranged with one order of columns

;
the division

of the whole height into two orders was an immense gain
in increasing the apparent scale of the whole, and makes
the exterior of St Paul s very superior to that of St Peter s

in Rome, which is utterly dwarfed by the colossal size of

the columns and pilasters of its single order. 4 The present

very graceful dome and the drum on which it stands,

masterpieces of graceful line and harmonious proportion,
were very important alterations from the earlier scheme.

As a scientific engineer and practical architect Wren was

perhaps more remarkable than as an artistic designer. The
construction of the wooden external dome, and the support
of the stone lantern by an inner cone of brickwork, quite

independent of either the external or internal dome, are

wonderful examples of Wren s constructive ingenuity.
The first stone of the new St Paul s was laid on June 21,

1675; the choir was opened for use December 2, 1697;
and the last stone of the cathedral was set in 1710. The
stone used is from the Portland quarries ;

the wooden dome
is covered with lead, not copper as was at first proposed.
The fine oak stalls were carved by Grinling Gibbons, who
received 1333, 7s. 5d. for them. The whole cost of the

cathedral was 1,167,474, of which 810,181 was pro
vided by the London import duty on coal. 5

After the destruction of the city of London Wren was

employed to make designs for rebuilding its fifty burnt

churches, and he also prepared a scheme for laying out the

whole city on a new plan, with a series of wide streets

radiating from a central space. Difficulties arising from
the various ownerships of the ground prevented the accom

plishment of this scheme.

Among Wren s city churches the most noteworthy are

St Michael s, Cornhill
;
St Bride s and St Mary le Bow,

Fleet Street, the latter remarkable for its graceful spire ;

and St Stephen s, Walbrook, with a plain exterior, but very
elaborate and graceful interior. In the design of spires
Wren showed much taste and wonderful power of inven

tion. He was also very judicious in the way in which he

expended the limited money at his command
;
he did not

fritter it away in an attempt to make the whole of a

building remarkable, but devoted it chiefly to one part or

feature, such as a spire or a rich scheme of internal decora

tion. Thus he was in some cases, as in that of St James s,

Piccadilly, content to make the exterior of an almost barn-

like plainness.
The other buildings designed by Wren were very numer

ous. Only a few of the principal ones can be mentioned :

the custom house, the royal exchange, Maryborough House,

Buckingham House, and the Hall of the College of

Physicians now destroyed ;
others which exist are at

Oxford, the Sheldonian theatre, the Ashmolean museum,
the Tom Tower of Christ Church, and Queen s College

chapel ;
at Cambridge, the library of Trinity College and

4
Proportionally the apparently greater size of St Paul s is very

remarkable
;

it is very difficult to realize that the top of the dome of

St Paul s is only as high as the springing of that of St Peter s. In

actual fact the one looks about as high as the other.
6 Wren also designed a colonnade to enclose a largo piazza forming

a clear space round the church, somewhat after the fashion of Bernini s

colonnade in front of St Peter s, but space in the city was too valuable

to admit of this. Wren was an enthusiastic admirer of Bernini s

designs, and visited Paris in 1665 in order to see him and his pro

posed scheme for the rebuilding of the Louvre. Bernini showed his

design to Wren, but would not let him copy it, though, as he said, lie

&quot;would have given his skin&quot; to be allowed to do so.

XXIV. 87
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the chapel of Pembroke, the latter at the cost of Bishop

Matthew Wren, his uncle. The western towers of West

minster Abbey are usually attributed to Wren, but they

were not carried out till 1735-45, many years after Wren s

death, and there is no reason to think that his design was

used. Wren (D.C.L. from 1660) was knighted in 1673, and

was elected president of the Royal Society in 168 1.
1 He

was in parliament for many years, representing Plympton
from 1685, Windsor from 1689, and Weymouth from

1700. He occupied the post of surveyor of the royal

works for fifty years, but by a shameful cabal was dis

missed from this office a few years before his death. He
died in 1723, and is buried under the choir of St Paul s;

on a tablet over the inner north doorway is the well-known

epitaph &quot;Si monumentum requiris, circumspice.&quot;

Wren s genius as an artist is very difficult to estimate
;

he lived at a most unhappy time, when architecture had

sunk almost to its lowest point of degradation. If, how

ever, we bear this in mind we must admit that he was an

artist of very remarkable ability; his inventive genius no

one can dispute.
For further information the reader should consult the Parcntalia,

published by Wren s grandson in 1750, an account of the Wren
family and especially of Sir Christopher and his works

;
also the

two biographies of Wren by Elmes and Miss Phillimore
; Milman,

Annals of St Paul s, 1868; and Longman, Three Cathedrals dedi

cated to St Paul in London, 1873, pp. 77 sq. See also Clayton,
Churches of Sir 0. Wren, 1848-49

; Taylor, Towers and Steeples

of Wren, London, 1881
;
and Kiven, City Churches, London, 1887,

illustrated with fine etchings. In the library of All Souls at Oxford
are preserved a large number of drawings by Wren, including the

designs for almost all his chief works, and a fine series showing his

various schemes for St Paul s Cathedral. (J. H. M. )

WRESTLING AND BOXING. Wrestling is the art of

forcing an antagonist to the ground without resorting to

blows or kicks. It is a trial of strength and skill between
two opponents standing face to face, who strive to throw
one another. As a gymnastic exercise it was greatly

encouraged among the ancient Greeks, and the highest
honours and rewards were bestowed on the victors at the

Olympic, Isthmian, Nemean, and other games (see GAMES).
It was also cultivated by the Romans, though their tastes

inclined to more savage and brutalizing exhibitions than
that of wrestling. It was not unknown in Egypt and at

Nineveh, as may be seen from the sculptures in the British

Museum. At the same time it differed very much in its

ancient form from the wrestling of to-day, the wrestlers of

old being wont to compete almost if not quite nude, their

bodies besmeared with oil or some other kind of grease by
way of making their muscles supple ; but, as this practice
rendered it very difficult to get fair hold of one another,
the wrestlers were accustomed to use sand on their hands,
or even to roll in the dust of the arena as a corrective.
In their contests they took hold of each other by the

arms, drew forward, pushed backward, used many con
tortions of the body, interlocked their limbs, seized one
another by the neck, throttled, lifted each other off the

ground, and butted like rams, though the chief point of
their art was to become master of their opponent s legs,
when a fall was the immediate result. In England the

pastime has been popular from an early period, more
especially in the Middle Ages, for in 1222, in Henry III. s

reign, it is on record that a wrestling match took place
between the men of Westminster and the citizens of
London in St Giles Fields, the latter winning easily. The
return match was held at Westminster on Lammas day
following, but was interrupted by the bailiff of West
minster and his associates, who maltreated the Londoners
and drove them into the city. At a later period Clerken-
well was the usual trysting place. At one of the matches
there in 1453 another riot occurred, and the lord mayor,
1 The Royal Society possesses a good portrait of Wren by Kneller.

who usually attended these athletic carnivals, was again
routed and driven within the city boundary. In those days
the prize was sometimes a ram and sometimes a cock.

The four English systems of wrestling include those of

(1) Cornwall and Devon, (2) Lancashire, (3) Catch hold,
first down to lose, and (4) Cumberland and Westmorland.
The Cornwall and Devon men compete in strong loose

linen jackets, catching hold above the waist or of any
portion of the jacket. Kicking, which used to be a pro
minent feature of the west-country style, is now forbidden,
and the men wrestle in their stockinged feet. In order

to be fairly thrown, two shoulders and one hip must be
on the ground, or two hips and one shoulder, and a man
must be thrown flat on his back before any other portion
of his body touches the earth ere a decision can be given
against him. Formerly each county wrestled under
different rules, but the systems are now amalgamated and
are classed as one and the same, In Lancashire the
wrestlers compete in their stockinged feet, but are allowed
to catch hold of any portion of the body. This is the
most barbarous of all the English systems, and includes
the objectionable battling on the ground which is the fatal

characteristic of the French method. Tripping, however,
is not forbidden, and a fall is sometimes secured without
a resort to scrambling tactics, which is impossible under
French rules. The &quot;catch hold, first down to lose&quot; style
of wrestling is of recent origin and promises to become

popular. The utmost simplicity distinguishes it. Ordi

nary wrestling attire is worn, such as jersey, drawers or

knickerbockers, and stockings. The men on closing must
not grip lower than the waist, and the competitor who
touches the ground first by any part of his body is the

loser. This system is perhaps the fairest for all parties, as

the competitors set to work on equal terms without that

delay in getting into holds so frequent in north-country

wrestling. The Cumberland and Westmorland system is

probably the best and most scientific of all. On taking
hold, the wrestlers stand up chest to chest, each placing
his chin on his opponent s right shoulder and grasping
him round the body, the right arm of each being under the

left arm of the other, and each joins his hands behind his

opponent. When both have got hold the play commences.

Kicking is forbidden, and if one competitor lets go his

hold before the other the decision is given against him.

If both fall on the ground an undecided or dogfall, as

it is termed they wrestle over again, but if one falls

before the other his defeat is registered at once. This
kind of wrestling is free from danger, and the German
style much resembles it, but in the latter a competitor s

hands are not required to remain locked behind his adver

sary s back, as is the practice in the north of England.
No catching hold of legs, thighs, or arms is allowed, but
each man tries to throw his adversary by using the
&quot;

buttock,&quot; which consists of facing to the right, twisting
so as to place the left hip under an opponent s middle,

pulling him close, stooping forwards and lifting him off

the ground, and throwing him
;
or the &quot;

crossbuttock,&quot;

facing to the right about to such an extent as to turn the

back to the adversary, and then proceeding as before
;
or

the &quot;

back-hank,&quot; which consists in commencing as in the
&quot;

buttock,&quot; and then passing the left leg from inside round
an antagonist s left leg, when by keeping a tight hold with
the arms and pulling backwards the leverage supplied by
the leg being inside usually secures the fall

;
or the

&quot;

back heel,&quot; which consists in pulling an opponent towards

one, putting the left heel behind his right heel, forcing his

leg up forwards, and throwing him bodily backwards
;
or

the &quot;

left leg hipe,&quot;
which consists in lifting and swinging

him round to the right, then striking the inside of his

right thigh with the outside of the left thigh, by which he



gets off bis balance and falls
;
the &quot;

right leg hipe
&quot;

is the

same action mutatis mutandis. There is also the &quot;

left leg

stroke,&quot; which consists in striking an antagonist s right leg

with one s left leg, swinging him round to the left and off

his balance; the &quot;right leg stroke&quot; is the same thing
with the right leg. Of course there is an umpire to see

that no competitor takes an unfair advantage or plays foul,

and to determine disputed points according to the rules in

force.

BOXING. This, though perhaps hardly as popular as

wrestling, is closely identified with it in the gymnasium, if

not outside it. In the United Kingdom prize fighting is an

illegal sport, but it is hardly likely that glove boxing will

ever fall into the same disrepute. Its present comparative

popularity is principally due to the efforts of the late Mr
John G. Chambers, who in 1866 founded the Amateur

Athletic Club, and in conjunction with the marquis of

Queensberry drew up a code of rules (known as the

Queensberry rules), which regulate the principal glove con

tests throughout the kingdom, as follows :

Challenge, Cups (Open to Gentlemen Amateurs). 1. That the

entries be drawn to contend by lots. 2. That the entrance fee be

10s. 3. Heavy weights to be over 11 stone 4 lt&amp;gt;

;
middle weights

not to exceed 11 stone 4 K&amp;gt;
; light weights not to exceed 10 stone.

4. That there be three judges appointed by the committee. 5.

That the boxing take place in a 24 feet ring. 6. That no wrest

ling, roughing, or hugging on. the ropes be allowed. 7. That each

heat consist of three rounds, with one minute interval between
;

the duration of each round to be at the discretion of the judges,
but not to exceed live minutes. 8. Any competitor not coming up
to time shall be deemed to have lost. 9. That no shoes or boots

with spikes or spriggs be allowed. 10. Competitors to wear jerseys.
11. Gloves to be provided by the club. 12. The cups to be boxed
for once in each year ;

the winner to receive a silver medal.

Definition of Gentleman Amateur. Any gentleman who has

never competed in an open competition, or for public money, or for

admission money, or with professionals for a prize, public money,
or admission money, and who has never at any period of his life

taught, pursued, or assisted in the pursuit of athletic exercises as

a means of livelihood. The committee reserve the right of requiring
a reference or of refusing an entry.

Contestsfor Endurance. To be a fair stand-up boxing match, in

a 24 feet ring, or as near that size as practicable ;
no wrestling or

hugging allowed
;
the rounds to be of three minutes duration and

one minute time ;
if either man fall through weakness or otherwise

he must get up unassisted ; ten seconds to be allowed him to do
so

;
the other man meanwhile to retire to his corner, and when the

fallen man is on his legs the round is to be resumed and continued
until the three minutes have expired, and, if one man fails to conie

to the scratch in the ten seconds allowed, it shall be in the power
of thu referee to give his award in favour of the other man

;
a man

hanging on the ropes in a helpless state, with his toes off the

ground, shall be considered down
;
no seconds or any other person

to be allowed in the ring during the rounds ; should the contest

be stopped by any unavoidable interference, the referee to name
time and place for finishing the contest as soon as possible, so that

the match must be won or lost, unless the backers of both men
agree to draw the stakes. The gloves to be fair-sized boxing gloves
of the best quality, arid new

;
should a glove burst or come off, it

must be replaced to the referee s satisfaction. A man on one knee
is considered down, and if struck is entitled to the stakes. No
shoes or boots with spriggs allowed. (E. D. B. )

WREXHAM, a market-town and municipal and parlia

mentary borough of Denbighshire, North Wales, 11 miles

south-south-west of Chester and 201 miles from London

by rail. It was characterized by the poet Churchyard in

the 16th century as &quot;Trim Wricksam towne, a pearle of

Denbighshiere,&quot; and the description is not altogether inap
plicable at the present day, the streets being spacious, with

many handsome houses. Wrexham church, dedicated to

St Giles, contains 14th and 15th century work, but was
in great part reconstructed at the beginning of the 16th

century. The tower, erected between 1506 and 1520, has
been styled

&quot; one of the seven wonders of Wales.&quot; It is

135 feet in height, and consists of several successive stages

panelled throughout, and decorated with numerous statues

of saints placed in niches of the buttresses. It is sur

mounted by an open-work balustrade, from which spring
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four lantern-shaped turrets of pierced open-work. The
church was restored in 1867. It contains a large number
of monuments. The bells, ten in number, are the most

famous in the principality. In 1647 the church was used

as a prison by Cromwell. The other principal public

buildings are the guild-hall (formerly the old grammar
school); the public and corn exchange (formerly the Union

Hall), opened in 1873, after alteration, at a cost of 4900;
the infirmary; and the infantry barracks of the Royal Welsh
Fusiliers. In the neighbourhood there are a racecourse and

training-ground. The town is situated on the edge of the

Denbighshire coalfield, in the vicinity of coal, iron, and
lead mines. It has long been celebrated for its ales, and

possesses also corn and paper mills and tanneries. The

surrounding country is very fertile, and the agricultural
trade is of some importance. The parliamentary borough
unites with Denbigh, Ruthin, and Holt in returning a

member to parliament. The town has a special commission

of the peace and a petty sessions court. The population
of the municipal borough and urban sanitary district (1306

acres) was 8576 in 1871, and 10,978 in 1881. The

population of the parliamentary borough (1791 acres) in

1881 was 12,333.

Although Wrexham was situated on the eastern side of Offa s

Dyke, it was reckoned one of the towns of Mercia. In the Saxon
Chronicle the name occurs as Wrightesham. Edward I. granted the
town with the lordship of Bromfield and Yale to John Earl Warren.
The township of Wrexham Regis within the borough and the town

ship of Stansty without constitute ancient manors. Formerly the

township of Wrexham Abbot was ecclesiastical property, and an

appendage to the abbey of Valle Crucis, near Llangollen. During
the civil war the town was occupied by the Parliamentary troops.
Wrexham town was constituted a parliamentary borough in 1832,
and incorporated as a municipal borough in 1857.

See A. N. Palmer s Wrexham and History of the Parish Church of Wrexham.

WRIGHT, JOSEPH (1734-1797), styled Wright of Derby,

subject, landscape, and portrait painter, was born at Derby
on September 3, 1734, the son of an attorney of the place,

who was afterwards town-clerk. During his early years
he manifested an aptitude for mechanical pursuits, and
also for music, but he finally resolved to become a painter,
and in 1751 he went to London and for two years studied

under Thomas Hudson, the master of Reynolds. Return

ing to Derby he practised portrait-painting ;
but feeling

the need for further instruction he again placed himself

for fifteen months under his former master. He then

settled in Derby, and varied his work in portraiture by the

productions of the subjects seen under artificial light with

which his name is chiefly associated, and by landscape paint

ing. He married in 1773, and in the end of that year he

visited Italy, where he remained till 1775. While at Naples
he witnessed an eruption of Vesuvius, which under various

treatment formed the subject of many of his subsequent

pictures. On his return from Italy he established him
self at Bath as a portrait-painter ;

but. meeting with little

encouragement he returned to Derby, where he spent the

rest of his life. He was a frequent contributor to the ex

hibitions of the Society of Artists, and to those of the

Royal Academy, of which he was elected an associate in

1781 and a full member in 1784. He, however, declined

the latter honour on account of a slight which he believed

that he had received, and severed his official connexion

with the Academy, though he continued to contribute to

the exhibitions from 1783 till 1794. He died at Derby
on August 29, 1797.

There has been a tendency in recent criticism to over-estimate

the works of Joseph Wright. His portraits are frequently defective

in drawing, and without quality or variety of handling, while their

flesh tints are often hard, and unpleasant in their purple-grey
shadows. He is seen at his best in his subjects of artificial light,

of which the Orrery (1766), the property of the corporation of

Derby, and the Air-pump (1768), in the National Gallery, are ex

cellent examples. His Old Man and Death (1774) is also a strik-
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ing and individual production. An exhibition of Wright s works
was brought together at Derby in 1883, and twelve of his pictures
were shown in the winter exhibition of the Royal Academy in

1886. A careful and elaborate biography of the artist, by William

Bemrose, was published in 1885.

WRIGHT, SILAS (1795-1847), was born at Amherst,

Massachusetts, May 24, 1795. He graduated at Middle-

bury College, Vermont, in 1815, was admitted to the bar

in 1819, and began practice at Canton, in northern New
York. From the first he showed those characteristics

which finally made him a representative American Demo
cratic leader. He had settled in what was almost a

wilderness. His farm was a small one, and uo hired

labourer upon it worked harder than he. His manner of

life was of the simplest. In his professional work he was
a type of the lawyer of the old school, shrewd, skilful,

rigidly just, and controlled by the belief that his pro
fession was a public trust, and that judicial qualities must

mingle with those of the advocate. He seems never to

have sought an office, and never to have felt at liberty to

refuse one, even that of village postmaster, if he could

possibly serve. He was appointed surrogate in 1820, and
was elected successively to the State senate in 1823, to

the house of representatives in 1827-29, comptroller of

the State 1829-33, United States senator 1833-44, and

governor of New York 1844-4G. During his public
life he had become a leader of the Democratic party of

New York, Van Buren being his closest associate. When
the national Democratic party in 1844 nominated and
elected Polk to the presidency, instead of Van Buren,
Wright and the State organization took an attitude of

armed neutrality towards the new administration. Re-
nominated for governor in 1846, Wright was defeated,
and the result was ascribed to the hostility of the Polk
administration. The death of the defeated candidate, at

Canton, August 27, 1847, gave intense bitterness to New
York politics for several years ;

and his faction, in 1848,
succeeded in defeating their national party s candidates in
the presidential election.

Wright was one of a class of politicians which has influenced
American development largely, finding its most characteristic

types in the State of New York. It may be traced clearly from
about 1820, beginning with what was then known as &quot;the Albany
Regency,&quot; including Dix, Marcy, Wright, Seymour, Tilden, to
Cleveland (president from 1885), and many of the new men who
have come into the national administration with him. Abso
lutely and punctiliously honest, devoted to the public good, and
believing intensely that the public good depended on the political
principles of their party, they have been prone to consider politics
as a warfare, and merciless exclusion of opponents from office as
a legitimate war-weapon. One of their earliest leaders, Marcy
declared the rule of party struggle, that &quot;the spoils (of office)
belong to the victor&quot;; the latest, President Cleveland, has been
the first to recognize the merit system of appointment in practiceniden having already accepted it in theory. The sternness of
\\ right s

integrity
in office was illustrated in 1845, when the &quot;anti-

rent troubles broke out again, and it seemed probable that the
votes of the disaffected would decide the coming election. The
governor asked and obtained from the legislature the power to sup
press the disturbance by armed force, ordered the militia into the
isturbed district, arrested the offenders, had them tried, convicted

and punished, and put an end to what was really an insurrection
His defeat in 1846 was a transition from the old to the new phaseof American politics ; but his name is still the representative of all
that was best in the old.

Wright s Life has been written by Jenkins, who also has a sketch of him inV *eu&amp;gt; lort; but the best biography of him is that of Hammond.

WRIGHT, THOMAS (1810-1877), antiquary, was born
at Ludlow, in Shropshire, 21st April 1810, and was de
scended from a Quaker family formerly living at Bradford,
in Yorkshire. He was educated at the old grammar school
at Ludlow, and afterwards at Trinity College Cambridge
where he graduated in 1834. While at Cambridge he con
tributed to the Gentleman s Magazine and other periodicals,and in 1835 he came to London to devote himself to a
literary career. His first separate work was Early English

Poetry in Black Letter, tvith Prefaces and Notes, 1836, 4 vols.

12mo, which was followed during the next forty years by
a very extensive series of publications, many of lasting
value. He helped to found the British Archaeological
Association and the Percy, Camden, and Shakespeare
societies. In 1842 he was elected corresponding member
of the Academic des Inscriptions et Belles Lettres of Paris,
and was a fellow of the Society of Antiquaries as well as

member of many other learned British and foreign bodies.

In 1859 he superintended the excavations of the Roman
city of Uriconium, near Shrewsbury, of which he issued a

description. He died at Chelsea, 23d December 1877, in

his sixty-seventh year. A portrait of him is in the Draw
ing Room Portrait Gallery for October 1, 1859. His fer

tility was remarkable, and the list of seventy-eight articles

in Allibone s Dictionary (1871, iii. pp. 2864-67) includes

examples of almost every department of literature. He
was a great scholar, but will be chiefly remembered as an
industrious antiquary and the editor of many relics of the

Middle Ages. In the British Museum catalogue are 121
references under his name.

His chief publications are Queen Elizabeth and Her Times, a
Series of Original Letters, 1838, 2 vols.

; Reliquiae. Antiquse, 1839-
43, again 1845, 2 vols., edited with Mr J. 0. Halliwell-Phillipps ;

W. Mapes s Latin Poems, 1841, 4to, Camden Society ; Political

Ballads and Carols, published by the Percy Society, 1841
; Poi&amp;gt;ular

Treatises on Science, 1841; History of Ludlow, 1841, &c., again
1852; Collection of Latin Stories, 1842, Percy Society ;

The Vision
and Creed of Piers Ploughman, 1842, 2 vols., 2d ed. 1855; Bio-

graphia Literaria, vol i., Anglo-Saxon Period, 1842, vol. ii.,

Anglo-Norman Period, 1846; The Chester Plays, 1843-47, 2 vols.,

Shakespeare Society ;
St Patrick s Purgatory, 1844

;
Anccdota

Literaria, 1844; Arch&ological A Ibum, 1845, 4to; Essays connected
with England in the Middle Ages, 1846, 2 vols.; Chaucer s Canter

bury Talcs, 1847-51, Percy Society, a new text with notes, re

printed in 1 vol., 1853 and 1867 ; Early Travels in Palestine,
1848, Bonn s Antiq. Lib.

; England under the House of Hanover,
1848, 2 vols., several editions, reproduced in 1868 as Caricature

History of the Georges; Mapes, De Nugis Curialium, 1850, 4to,
Camden Society; Geoffrey Gainiar s Metrical Chronicle, 1850,
Caxton Society; Narratives of Sorcery and Magic, 1851, 2 vols.;
The Celt, the Roman, and the Saxon, 1852, 4th ed. 1885

;

History of Fulke Fitz Warine, 1855; Jo. de Garlandia, De
Triumphis Ecclcsiee, 1856, 4to, Roxburghe Club; Dictionary of
Obsolete and Provincial English, 1857 ;

A Volume of Vocabularies,
1857, 2d ed. by E. P. Wiilcker, 1884, 2 vols.; Lcs Cent Nouvcllcs

Nouvelles, Paris, 1858, 2 vols.; Malory s History of King Arthur,
1858, 2 vols., revised 1865; Political Poems and Songs from
Edward III. to Richard III., 1859-61, 2 vols., Rolls Series;

Songs and Ballads of the Reign of Philip and Mary, 1860, 4to,

Roxburghe Club; Essays on Archaeological Subjects, 1861, 2 vols.;
Domestic Manners and Sentiments in England in the Middle Ages,
1862, 4to, reproduced in 1871 as The Homes of other Days; Roll of
Arms of Edward I., 1864, 4to

; Autobiography of Thomas Wright
(1736-97), his grandfather, 1864

; History of Caricature^ 1865, 4to
;

Womankind in Western Europe, 1869, 4to
; Anglo-Latin Satirical

Pods of 12th Cent., 1872, 2 vols., Rolls Series.

WRIT, in law, is a formal commission from the crown
or other supreme executive officer to an inferior executive
officer or to a private person, enjoining some act or

omission. The word represents the Latin brevis or breve

(both forms are found, the latter more commonly), so

called, according to Bracton, from its shortly expressing
the intention of the framer,

&quot;

quia breviter et paucis verbis

intentionem proferentis exponit.&quot;
1 The breve can be traced

back as far as the Codex Theodosianus (438 A.D.), where
one of its meanings is that of an official report or letter.

It bears a similar meaning in some of the capitularies of

the Frankish kings. The interdictum of Roman law some
times represents the writ of English law; e.g., there is con
siderable likeness between the Roman interdictum de libero

homine exhibendo and the English writs of habeas corpus
and de homine replegiando. From Roman law the breve

passed into the Liber Feudorum and the canon law, in

1
It is perhaps doubtful whether intentio is here used in its ordinary

sense or in the technical signification which it bore as a part of the
Roman formula (see KOIIAN LAW, vol. xx. p. 707-8).
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both in a sense differing from that at present borne by the

writ of English law. The breve testatum of the Liber

Feudorum was an instrument in writing made on the land

at the time of giving seisin by the lord to the tenant, and

attested by the seals of the lord and the pares curias or

other witnesses. In England such witnesses were part of

the inquest, and joined in the verdict in case of disputed

right until 12 Edw. II. st. 1, c. 2. The breve testatum in

England developed into the FEOFFMEXT (q.v.), later into

the deed of grant (see REAL ESTATE) ;
in Scotland into the

charter, and later into the disposition. In canon law

breve denoted a letter under the pope s seal. In old

English ecclesiastical law a brief meant letters patent
issued out of Chancery to churchwardens or other officers

for the collection of money for church purposes. Such
briefs were regulated by 4 Anne c. 14, but are now

obsolete, although they are still to be found named in one

of the rubrics in the communion service of the Book of

Common Prayer. In English legal practice brief now
denotes the written instructions put into the hands of

counsel to form the basis of his case. It was probably so

called from its at first being only a copy of the original
writ. Such a brief is in Scotland called a memorial.

istory The writ in English law still occupies a very important
writ in

position, which can scarcely be understood without a
*is^ sketch of its history. To a certain extent this history has

already been given under PLEADING, for the whole theory
of pleading depends in the last resort upon the writ.

Writ or breve was at first used in a less technical sense

than that which it afterwards assumed : thus in the Leges
Henrici Primi it simply means a letter from the king, and
in the Assize of Clarendon (1166) imbreviari means to be

registered. It became formalized by the reign of Henry II.,

and precedents are given by Glanvill. The writ process
was at that date the foundation of all civil justice in the

king s court, and of much in the lower courts, and was a

profitable source of revenue to the exchequer. Every
writ had to be purchased (breve perquirere was the

technical term). This purchase developed in later times

into the payment of a fine to the king where the damages
were laid above 40. The usual scale was 6s. 8d. for

every 100 marks claimed. In suing out a writ of covenant,
the basis of the proceedings in levying a fine (see ENTAIL),
the king was entitled to his primer fine, i.e., one-tenth of

the annual value of the land concerned. The sale of writs

was forbidden by Magna Charta and other statutes in

certain cases, especially that of the writ de odio et alia in

favour of the liberty of the subject. A solicitor was so

called because his original duty was to solicit or sue out a

writ and take the due proceedings by paying the proper
fine. The costs of a writ purchased were first allowed to

a successful demandant by the Statute of Gloucester,
6 Edw. I. c. 1. Through the Norman period the pre

rogative of issuing writs seems to have been undisputed.
Glanvill s precedents did not exhaust all possible forms,
for in the time of Bracton, in the 13th century, it was still

possible to frame new writs at the pleasure of the crown.

The Provisions of Oxford in 1258 put an end to this by
enacting that the chancellor should not seal anything out

of course (i.e., any writ for which there was no precedent)

by the will of the king, but that he should do it by the

council. In 1285 the Statute of Westminster the Second,
13 Edw. I. st. 1, c. 24, re established the power of the

crown within certain limits, that is, in causes of action in

a similar case falling under the same law (in consimili

casu cadente sub eodem jure) as those for which precedents
of writs already existed in the Chancery (see TRESPASS,

TROVER). These precedents were at an early date recorded

in the Begistrum Brevium, called by Sir Edward Coke the

oldest book in the common law. Apart from the powers

given by the statute, new writs could only be issued by
the authority of parliament, and writs are sometimes found
set out in statutes, especially in the Statutum Wallise, 12

Edw. I. c. 7, where precedents of the most usual writs will

be found. The Statute of Westminster the Second itself

contained precedents of the writ of formedon and of many
others. The original flexibility of the writ was thus
limited within comparatively narrow bounds. The right
to the issue of the writ determined the right of action.

So essential was the writ that it was a legal axiom in

Bracton that no one could sue at law without a writ, and
it was called by Coke, in his introduction to Littleton,
&quot;the heartstrings of the common law.&quot; As such it

occupied an important place in some of the leading statutes

dealing with constitutional rights. The Statute of Marl-

bridge, 52 Hen. III. c. 22, forbade a lord to distrain his

freeholders to answer for their freeholds, or for anything
touching their freeholds, without the king s writ. By 25
Edw. III. st. 5, c. 4, it was accorded, asserted, and
stablished that none should be taken by petition or sug
gestion made to the king or his council unless by indict

ment or presentment in due manner or by process made

by writ original at the common law. 42 Edw. III. c. 3

provided that no man should be put to answer without

presentment before justices, or matter of record, or by due

process and writ original according to the old law of the

land. Both these statutes were recited and the general

principle confirmed by 16 Car. I. c. 10. Uniformity of

procedure was secured by 27 Hen. VIII. c. 24, by which
all writs were to be in the king s name in a county palatine
or liberty, but tested by those who had the county palatine
or liberty. It was not until 1731 that, by virtue of 4

Geo. II. c. 26, writs were framed in the English language.

They had previously been in Latin
;
this accounts for the

Latin names by which a large number are still known.
The writ was issued from the common law side of the

Chancery, and was in the special charge of the manager and

petty bag offices. Though issuing from the king s Chancery,
it did not necessarily direct the trial of the question in the

king s court. In whatever court it was returnable, it

called in the aid of the sheriff as executive officer. It was
either addressed to him or, if addressed to the party

alleged to be in default, it concluded with a threat of con

straint by the sheriff in the event of disobedience, generally
in those terms,

&quot;

et, nisi feceris, vicecomes de N. faciat ne

amplius clamorem audiam pro defectu
justitice.&quot;

If the

writ was returnable in the county court or the lord s court,

the sheriff or the lord sat as the deputy of the king, not

by virtue of his inherent jurisdiction. The writ was not

necessary for the initiation of proceedings in these courts

or before the justices in eyre (who sat as judges of the

county court),
1 but a custom seems to have grown up of

suing out a writ from the king where the claim was above

40s. Cases were transferred from the lord s court to the

county court by writ of toll (so called because it removed,

tollit, the case), from the latter to the king s court by writ

of pone, (so called from its first word). By Magna Charta

the power of bringing a suit in the king s court in the first

instance by writ of preeci2)e was taken away, and the writ

was thenceforth only returnable in the king s court where

the tenant held of the king in capite, or where the lord

had no court or abandoned his right. Hence it became a

common form in the writ of right to allege that the lord

had renounced his court (dominus remisit curiam) so as to

secure trial in the king s court. Besides being used for

the trial of disputes, writs addressed to sheriffs, mayors,

commissioners, or others were in constant use for financial

1 The distinction between the royal and local courts was not per

haps at all times very strictly drawn. Thus in the Lcycs Henrici

Primi, c. 31, the county court is called curia regis.
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and political purposes, e.g., for the collection
of_

fifteenths,

scutage, tallage, &c., for summons to the council and later

to parliament, and for recalling a parliament, the last by

means of the rarely occurring writ de revocation* parlia-

menti.

There were several divisions of writs (excluding those

purely financial and political), the most important being

that into original and judicial, the former (tested in the

name of the king) issued to bring a suit before the proper

court, the latter (tested in the name of a judge) issued

during the progress of a suit or to enforce judgment.

Original were either optional, i.e., giving an option of

doing a certain act or of showing cause why it was not

done, beginning with the words pr&cipe quod reddat, the

principal example being the writ on which proceedings in

a common recovery (see ENTAIL) were based, or per

emptory, i.e., calling on a person to do a certain act,

beginning with the words si A fecerit te securum. Original

were also either de cursu or magistralia, the former those

fixed in form and depending on precedent, the latter those

framed by the masters in Chancery under the powers of

the Statute of Westminster the Second. They were also

either general or special, the latter setting forth the

grounds of the demand with greater particularity than the

former. By 5 Geo. II. c. 27 special writs were confined

to causes of action amounting to 10 or upwards. There

was also a division of writs into writs of right (ex debito

justitise), such as habeas corpus, and prerogative writs (ex

gratia), such as mandamus (see PREROGATIVE). Coke and

other authorities mention numerous other divisions, but

those which have been named appear to be the principal.
The most interesting form of writ from the historical

point of view was the writ of right (breve de recto), called

by Blackstone &quot; the highest writ in the
law,&quot; used at first

for debt and other personal claims, afterwards confined to

the recovery of real estate as the writ of right par
excellence. It was so called from the words plenum rectum

contained in it, and was the remedy for obtaining justice
for ouster from or privation of the freehold. By it

property as well as possession could be recovered. It

generally lay in the king s court, as has been said, by
virtue of a fictitious allegation. In that case it was
addressed to the sheriff and was called a writ of right
close. It was also a writ of right close where the lands in

dispute were held in antient demesne. When addressed
to the lord and tried in his court, it was generally a writ
of right patent. After the appearance of the tenant the
demandant in a writ of right counted, that is, claimed

against the tenant according to the writ, but in more
precise terms, the writ being as it Avere the embryo of

the future count. The trial was originally by battle (see
TRIAL), but in the reign of Henry II. an alternative pro
cedure was introduced, interesting as the earliest example
of the substitution of something like the JURY

(q.v.)

system for the judicial combat. A writ de magna assisa

eligenda was directed to the sheriff commanding him
to return four knights of the county and vicinage to
the court, there to return twelve other knights of the

vicinage to try upon oath the question contained in the
writ of right (technically called the mise). This mode
of trial was known as trial by the grand assize. Generally
the whole of the sixteen knights were sworn, though
twelve was a sufficient number. The last occasion of trial

by the grand assize was in 1835. But long before that
date possessory had from their greater convenience tended
to supersede proprietary remedies, and in most cases the
title was sufficiently determined by the assizes of other
kinds, especially that of novel disseisin and later by pro
ceedings in ejectment (see POSSESSION). The oath of the

champion on proceedings in a writ of right where the

alternative of the judicial combat was accepted was

regulated by statute, 3 Edw. I. c. 41. The writ of right
is also interesting as being the basis of the law of LIMITA

TION (q.v.). By the Statute of Merton, 20 Hen. III. c. 8,

no seisin could be alleged by the demandant but from the

time of Henry II. By 3 Edw. I. c. 39 the time was fixed

at the reign of Richard I., by 32 Hen. VIII. c. 2 at sixty

years at the most. There were other writs of right with

special names, e.g., the writ of right by the custom of

London for land in London, the writ of right of advowson,

brought by the patron to recover his right of presentation
to a benefice, and the writs of right of dower and de

rationabili parte, the latter brought by coparceners or

brothers in gavelkiud. There were also writs in the nature

of a writ of right, e.g., formedon, brought by a reversioner

on discontinuance by a tenant in tail and given by the

Statute De Donis (see ENTAIL) ; escheat, brought by the

lord where the tenant died without an heir
;
ne injuste

vexes, to prohibit the lord from exacting services or rents

beyond his due
;
de native habendo, to recover the inherit

ance in a villein
;
and the little writ of right close

according to the custom of the manor, to try in the lord s

court the right of the king s tenants in antieut demesne.

Up to 1832 an action was (except as against certain

privileged persons, such as attorneys) commenced by
original writ, and writ practically became the equivalent
of action, and is so used in old books of practice, such as

Booth on Real Actions. The law was gradually altered

by legislation and still more by the introduction of fictitious

proceedings in the common law courts, to be described

later, by which the issue of the original writ was suspended,

except in real actions, which were of comparatively rare

occurrence. The original writ is no longer in use in civil

procedure, an action being now in all cases commenced by
the writ of summons, a judicial writ, a procedure first

introduced in 1832 by 2 Will. IV. c. 39. In the follow

ing year an immense number of the old writs were abolished

by 3 and 4 Will. IV. c. 27. An exception was made in

favour of the writ of right of dower, writ of dower unde

nihil habet, QUARE IMPEDIT (q.v.), and EJECTMENT (q.v.),

and of the plaints for free bench and dower in the

nature of writs of right. Ejectment was remodelled by
the Common Law Procedure Act, 1852

;
the other writs

and plaints remained up to the Common Law Procedure

Act, 1860, by which they were abolished. Other writs

which have been superseded by simpler proceedings,

generally by ordinary actions, are those of the four assizes

of novel disseisin, juris utrum, mort d auncester, and
darrein presentment (see ASSIZE), estrepemeut and waste

(see WASTE), monslrans de droit (see PETITION), NUISANCE

(q. v.), PARTITION (q.v.), prse,munire (see TREASON), Quo
WARRANTO (q.v.), SCIRE FACIAS (q.v.), subpoena (see

TRUST), and warrantia chartse (see WARRANTY). The
number of writs was so large that any exhaustive list of

them is almost impossible, but a few of those of more

special interest which have become obsolete may be shortly
mentioned. Admensuratio lay against persons usurping writs

more than their share of property. It was either dotis or

pa&turse, the latter, like the Scotch &quot;

souming and

rouming,&quot; being the remedy for surcharge of common.
A lias and pluries writs were issued when a previous writ

had been disobeyed. Attaint lay to inquire by a jury of

twenty-four whether a jury of twelve had given a false

verdict. It was superseded in the 16th century by the

practice of setting aside a verdict or granting a new trial,

and was finally abolished by 6 Geo. IV. c. 50. Audita

querela was a means of relieving a defendant by a matter
of discharge occurring after judgment. After having been

long practically superseded by stay of execution it was

finally abolished by the rules made under the Judicature
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Act, 1875. Capias, latitat, and quominus are interesting
as showing the extraordinary mass of fictitious allegation
in the old procedure of the common law courts before

1832. By capias ad respondendum followed by alias and

pluries the Court of Common Pleas was enabled to take

cognizance of an action without the actual issue of an

original writ. The capias was a judicial writ issued to

follow an original writ of trespass quia clausum fregit.

The issue of the original writ and after a time the issue of

the capias became mere fictions, and proceedings com
menced with the issue of another writ called capias
testatum. On return of the writ the plaintiff elected to

proceed with a cause of action other than trespass, and the

real merits of the case were eventually reached in this

tortuous manner. After being served with the capias the

defendant was bound to put in common or special bail,

the former being sufficient in all but exceptional cases.

Here again there was a fiction, for his common bail were

John Doe and Richard Roe. The same fictitious pair also

appeared on the side of the plaintiff as his pledges for the

due prosecution of his action. By latitat and quominus
the Courts of King s Bench and Exchequer respectively
assumed jurisdiction by a further series of fictions over

ordinary civil actions. The writ of latitat, following the

bill of Middlesex, itself in later times generally a fiction,

alleged that the defendant was in hiding out of Middlesex,
after committing a trespass quia clausum fregit, for which
he was in the custody of the king s marshal in the

Marshalsea prison. The real cause of action was then

stated in what was called the ac etiam clause. Writs filed

in the King s Bench and Common Pleas were in the

custody of an officer of each court called the custos brevium.

The writ of quominus alleged that the plaintiff was the

king s debtor and that through the defendant s default he

was unable to discharge the debt. Deceit or disceit lay
for the redress of anything done deceitfully in the name
of another, but was especially used to reverse a judgment
in a real action obtained by collusion. Distraint of

knighthood was a mode of obtaining money for the crown

by the exercise of the prerogative of forcing every one
who held a knight s fee under the crown to be knighted
or to pay a fine. The earliest extant writ was issued in

1278. It was abolished by 16 Car. I. c. 20. Entry was
a possessory remedy against one alleged to hold land

unlawfully. It was divided into a large number of kinds,
and was the subject of much of the old real property

learning. The ones most commonly occurring were the

writs of entry in the per and in the post, the former alleg

ing, the latter not, the title of the heir from the original
disseisor. When writ had come to be equivalent in mean

ing to action, one of the divisions of possessory actions

was into writs of entry and writs of assize. A special
writ of entry for dower was given by 6 Edw. I. c. 7.

Excommunicato capiendo was the authority for arresting
an excommunicated person and detaining him until he
was reconciled to the church, when he was liberated by
the writ de excommunicato deliberando. These proceedings
were abolished and the writ de contumace capiendo substi

tuted by 57 Geo. III. c. 127 (see EXCOMMUNICATION).
Hscretico comburendo was issued on certificate of conviction

for heresy by the ecclesiastical court. A case of burning
two Arians under this writ occurred as lately as the reign
of James I. It was abolished by 29 Car. II. c. 9. Homine

repleyiando, mainprize, and odio et atia (or bono et malo)
were all ancient means of securing the liberty of the sub

ject, long superseded by the more effective procedure of

habeas corpus. The last of the three enjoined the sheriff

to inquire whether a committal on suspicion of murder
was on just cause or from malice and ill-will. It was

regulated by Magna Charta and the Statute of Westminster

the Second, but, having been abused to the advantage of

sheriffs, it was taken away by 28 Edw. III. c. 9. Nisi

prius was given by the Statute of Westminster the Second,
13 Edw. I. c. 30. Its place is now taken by the com
mission of NISI PRIUS (q.v.}. Orando pro rege et regno,
before the present Book of Common Prayer, enjoined public

prayers for the high court of parliament. Privilege com
manded the release of a prisoner entitled to privilege of

parliament. Protection was given for enabling a man to

be quit of suits brought against him while absent beyond
seas. It was dealt with by a large number of old statutes,
but none has been issued since 1692. Rebellion was a
means of enforcing obedience to the process of the Court
of Chancery. In modern procedure attachment takes its

place. Rege inconsulto commanded judges of a court not
to proceed in a case which might prejudice the king until

his pleasure should be known. Replevin was a survival of

the most archaic law. The procedure consisted of writ on
writ to an almost unlimited extent. It originally began
by the issue of a writ of replevin or replegiarifacias. The
case might be removed from the county court to a superior
court by writ of recordari facias loquelam. If the dis-

trainor claimed a property in the goods distrained, the

question of property or no property was determined by a

writ de proprietate probanda, and, if decided in favour of

the distrainor, the distress was to be returned to him by writ

de retorno habendo. If the goods were removed or concealed,
a writ of capias in ivithernam enabled the sheriff, after due
issue of alias and pluries writs, to take a second distress

in place of the one removed. It is said that the question
whether goods taken in uithernam could be replevied was
the only one which the Admirable Crichton found himself

unable to answer. For the modern practice, see DISTRESS,
REPLEVIN. Restitutions extracti ab ecclesia lay for restor

ing a man to a sanctuary from which he had been wrong
fully taken (see SANCTUARY). Secta lay for enforcing the

duties of tenants to their lord s court, e.g., secta ad molen-

dinum, where the tenants were bound to have their corn

ground at the lord s mill. Seisina habenda allowed

delivery of lands of a felon to the lord after the king had
had his year, day, and waste (see WASTE). Vi laica

removenda is curiously illustrative of ancient manners. It

lay where two parsons contended for a church, and one of

them entered with a great number of laymen and kept out
the other by force. As lately as 1867 an application for

the issue of the writ was made to the Chancery Court of

the Bermuda Islands, but refused on the ground that the

writ was obsolete, and that the same relief could be

obtained by injunction. On appeal this refusal was
sustained by the privy council.

Of writs now in use, other than those for elections, all are Writs

judicial, or part of the PROCESS (q.v.)
1 of the court, except per- now in

haps the writ of error in criminal cases. They are to be hereafter use.

issued out of the central office of the Supreme Court, or the office of

the clerk of the crown in Chancery, provision having been made by
the Great Seal (Officers) Act, 1874, and the Judicature (Officers) Act,

1879, for the transfer on the next vacancy of the duties of the clerk

of the petty bag to those officers. By the latter Act the record

and writ clerks, previously officers of the Chancery Division, were
abolished. By 40 and 41 Viet. c. 41 the wafer great seal or the

wafer privy seal may be attached to writs instead of the impression
of the great or privy seal. The judicial writs issue chiefly, if not

entirely, from the central office, with which the old crown office

was incorporated by the Act of 1879. The crown office had charge
of writs occurring in crown practice, such as quo icarranto and
certiorari.

In local civil courts, other than county courts, writs are usually Judicial

issued out of the office of the registrar, or an officer of similar writ.-;,

jurisdiction. By 35 and 3G Viet. c. 86 writs of execution from
such courts for sums under 20 may be stamped or sealed as of

course by the registrar of a county court, and executed as if they
had issued from the county court. In county court practice the

1 It may be noticed that by the interpretation clause of the Sheriffs

Act, 1887, the expression
;&amp;lt;

writ&quot; includes any process.
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WARRANT (q.v.) corresponds generally to the writ of the Supreme
Court. Most of the present law on the subject of writs is contained

in the Rules of the Supreme Court, 1883, Ord. xlii.-xliv., and in the

Crown Office Rules, 1886. Both sets of rules contain numerous pre

cedents in their schedules. By Ord. ii. r. 8 of the rules of 1883

all writs (with certain exceptions) are to be tested in the name of

the lord chancellor, or, if that office be vacant, in the name of the

lord chief justice. The main exceptions are those which occur in

crown practice, which are tested by the lord chief justice, The

writ of error bears the tests of the king or queen, &quot;witness our

selves.&quot; Before the issue of most writs a prxtipe, or authority to

the proper offices to issue the writ, is necessary. This is of course

not to be confounded with the old original writ of praecipe. Writs

affecting land must generally be registered in order to bind the

land (see REGISTRATION). A writ cannot as a rule be served on

Sunday (see SUNDAY). Some of the more important modern writs

(other than those of an extrajudicial nature) may be shortly

noticed. HABEAS CORPUS, MANDAMUS, and PROHIBITION (yg.v.)

have been already treated. Writs are generally, unless where the

contrary is stated, addressed to the sheriff. Abatement or nocu-

mento amorendo enjoins the removal of a nuisance iu pursuance of

a judgment to that effect. Ad quod damnum is for the purpose of

inquiring whether a proposed crown grant will be to the damage of

the crown or others. It is still in use, and recent examples will

be found in the London Gazette. If the inquiry be determined in

favour of the subject, a reasonable fine is paj able to the exchequer

by 27 Edw. I. st. 2. Attachment is issued as a means of support

ing the dignity of the court by punishment for contempt of its

orders (see CONTEMPT OF COURT). Since the Judicature Acts a

uniform practice has been followed in all the branches of the High
Court, and a writ of attachment can now only be issued by leave of

the court or a judge after notice to the party against whom it is to

be issued. Capias : the old writs of capias ad satisfaciendum and

capias utligatum may still bo used, but their importance has been

much diminished since the alterations made in the law by the

Debtors Act, 1869, and the abolition of civil outlawry (see OUT
LAW). Cirtiorari is a writ in very frequent use, by which the pro

ceedings of an inferior court are brought up for review by the High
Court. In general it lies for excess of jurisdiction as mandamus
does for defect. The Summary Jurisdiction Act, 1879, makes the

writ no longer necessary where a special case has been stated by a

court of quarter sessions. Delivery enforces a judgment for the

delivery of property without giving the defendant (unless at the

option of the plaintiff) power to retain it on payment of the assessed

value. Distrincjas lay to distrain a person for a crown debt or for

his appearance on a certain day. Its operation has been much
curtailed by the substitution of other proceedings by 28 and 29
Viet. c. 104, and the rules of the Supreme Court. It now seems
to lie only against inhabitants for non-repair of a highway. Dis-

tringas nuper vicecomitem is a writ calling on an ex-sheriff to

account for the proceeds of goods taken in execution. Elcgit is

founded on the Statute of Westminster the Second, and is so named
from the words of the writ, that the plaintiff has chosen (clegit)
this particular mode of satisfaction. It originally ordered the
sheriff to seize a moiety of the debtor s land and all his goods, save
his oxen and beasts of the plough. By 1 and 2 Viet. c. 110 the

elegit was extended to include the whole of the lands, and copy
holds as well as freeholds. By the Bankruptcy Act, 1883, an cltgit
no longer applies to goods. Error, the only example of an original
writ remaining, was at one time largely used in both civil and
criminal proceedings. It was abolished in civil procedure by
the Common Law Procedure Act, 1852, and proceedings in
error by the rules made under the Judicature Act, 1875. A writ
of error to the Queen s Bench Division still lies in criminal cases,

though it is rarely brought, for it only lies for mistakes appearing
on the record, and recent legislation has given large powers of

amending such mistakes. The fiat of the attorney-general is neces

sary before it can be sued out. Exigent (with proclamation] forms

part of the process of outlawry now existing only against a criminal.
It depends on several statutes, commencing in 1344, and is specially
mentioned in the Statute of Provisors of Edward III., 25 Edw.
III. st. 6. Extent is the writ of execution issued by the crown for a
crown debt of record. The sale of chattels seized under an extent
takes place under a writ of venditioni exponas. A crown debtor is

entitled to an extent in aid against a person indebted to him.
Where a crown debtor has died a writ reciting his death, and so
called diem clausit exlremum, issues against his property. Fieri
facias is the ordinary writ of execution on a judgment commanding
the sheriff to levy the sum, interest, and costs on the personal pro
perty of the party. Where the sheriff has not sold the goods,
venditioni crponas issues to compel him to do so. Where the party
is a beneficed clergyman, the writ is one of fieri facias de bonis
ccclesiasticis or of sequcstrarifacias (addressed to the bishop). The
latter writ also i.ssues in other cases of an exceptional nature, as

against a corporation and to seize a pension. It is addressed to

commissioners, not to the sheriff. Habcre facias posscssioncm is

given to the owner of a tithe or rent charge, enabling him to have

possession of the lands chargeable therewith until arrears due to

him are paid (see TITHES). Indicavit is still nominally grantable
under the Statute De Conjunctim Feoffatis of 34 Edw. I., and is a

particular kind of prohibition granted to the patron of an advow-
son. Inquiry issues for the assessment of damages by the sheriff or

his deputy. It represents to some extent the old writ of justicics,

and the later writ of trial allowed by 3 and 4 Will. IV. c. 42, but is

narrower in its operation, for under the last-named writs the whole
case or issues under it could be tried. Before an inquiry the

liability has been already established. Levari facias is the means of

levying execution for forfeited recognizances (see RECOGNIZANCE).
The Bankruptcy Act, 1883, abolished it in civil proceedings. A c

exeat regno was at one time issued by virtue of the prerogative to

prevent any person from leaving the realm, a form of restraint of

liberty recognized by parliament in 5 Ric. II. c. 2. It has now
become a means of preventing a debtor from quitting the kingdom,
and so withdrawing himself from the jurisdiction of the court with
out giving security for the debt. There is some doubt whether it

has not been impliedly superseded by the powers given by Ord. Ixix.

of the Rules of the Supreme Court. Non omittas is for executing pro
cess by the sheriff in a liberty or franchise, where the proper officer

has neglected to do so. It rested originally chiefly upon the Statute
of Westminster the Second, c. 39, and is now regulated by the Sheriffs

Act, 1887, which repeals the previous enactment. Possession (also
called assistance} enjoins the sheriff to give possession of land to the

party entitled thereto under a judgment for such possession. In

admiralty, where the judgment is for possession of a ship, the writ

is addressed to the marshal. Proccdendo is the converse of prohibi
tion. It directs the lower court to proceed with the case. It also

lies to restore the authority of commissioners suspended by supcr-
scdeas. Restitution restores property, either real or personal, after

the right to it has been judicially declared. Thus it lies on behalf

of the owner of real property under the statutes of forcible entry
and of personal property under the Larceny Act, 1861. Significavit,
once a writ, appears since 57 Geo. III. c. 127 to be merely a notice.

It is a part of the proceedings against a person disobeying the order

of an ecclesiastical court, and consists in a notification to the crown
in Chancery of the disobedience. Thereupon a writ do contumace

capiendo issues for his arrest. On his subsequent obedience or

satisfaction, a writ of deliverance is granted. Precedents of these

writs are given in the Act named. Subpoena is the ordinary means
of securing the presence of a witness in court, and is addressed to

the person whose attendance is required. It is so called from its

containing the words &quot;and this you are not to omit under the

penalty of 100,&quot; &c. The sub2}cena may be either ad tcstificandum,
to give evidence, or duces tecum, to produce documents, &c., or both
combined. By special order of a judge under 17 and 18 Viet. c.

23 a subpwna may be issued from any court in England, Scotland,
or Ireland to compel the attendance of a witness out of the juris*
diction. Summons is the universal means of commencing an
action in the High Court. It is addressed to the defendant, and

may be either generally or specially indorsed with a statement of

the nature of the claim made. The latter form of indorsement
is allowed in certain cases of debt or liquidated demand, and

gives the plaintiff the great advantage of entitling him to final

judgment in default of appearance by the defendant, and even in

spite of appearance unless the defendant can satisfy a judge that

he has a defence or ought to be allowed to defend. No statement

of claim is necessary in case of a specially indorsed writ, the indorse

ment being deemed to be the statement. The writ may be issued out

of the central office or out of a district registry, and the plaintiff

may name on his writ the division of the High Court in which he

proposes to have the case tried. There are special rules governing
the issue of writs in probate and admiralty actions. The writ

remains in force for twelve months, but may be renewed for good
cause after the expiration of that time. Service must be personal,
unless where substituted service is allowed, and in special cases,

such as actions to recover land and admiralty actions. Service out of

the jurisdiction of a writ or notice of a writ is allowed only by leave

of the court or a judge. Notice of the issue of a writ, and not the

writ itself, is served on a defendant who is neither a British subject
nor in British dominions. The law is contained in the Rules of the

Supreme Court, especially Ord. ii.-xi. and xiv. Siqierscdcas com
mands the stay of proceedings on another writ. It is often combined
with procedcndo, where on a certiorari the High Court has decided
in favour of the jurisdiction of the inferior court. It is also used
for removing from the commission of the peace, and for putting an
end to the authority of, any persons acting under commission from
the crown. Venire facias is the first proceeding in outlawry, call

ing upon the party to appear. Under the old practice a venirefacias
de novo was the means of obtaining a new trial. Venire inspiciendd

appears still to be competent, and is a curious relic of antiquity.
It issues on the application of an heir presumptive in order to

determine by a jury of matrons whether the widow of a deceased
owner of lands be with child or not. Almost exactly the same pro
ceeding was known in Roman law under the name of interdiction de

in^riciendo ventre, the proetor sending five women to make a report.
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Jon- The principal writs of a non-judicial nature relate to parliament
ttdicial or some of its constituent elements. Parliament is summoned by
mis. the king s writ issued out of Chancery by advice of the privy coun

cil. The period of forty days once necessary between the writ and

the assembling is now by 15 and 16 Viet. c. 23 reduced to thirty-

five days. Writs of summons are issued to the lords spiritual and

temporal before every new parliament. Those to Irish represen
tative peers are regulated by the Act of Union, those to archbishops
and bishops by 10 and 11 Viet. c. 108. New peerages are no

longer created by writ, but the eldest son of a peer is occasionally
summoned to the House of Lords in the name of a barony of his

father s. Earl Percy, the eldest son of the duke of Northumber

land, was so summoned in 1887, and sits as Baron Lovaine (see

PEERAGE). With respect to election of members of the House of

Commons, the procedure differs as the election takes place after a

dissolution or on a casual vacancy. After a dissolution the writ

is issued, as already stated, by order of the crown in council.

For a single election the warrant for a new writ is issued during the

session by the speaker after an order of the house made upon
motion ; during the recess by the speaker s authority alone, under
the powers given by 24 Geo. III. sess. 2, c. 26, 21 and 22 Viet,

c. 110, and 26 Viet. c. 20. The warrant is addressed to the clerk

of the crown in Chancery for Great Britain, to the clerk of the

crown and hanaper of Ireland. A supersedcas to a writ has some
times been ordered where the writ was improvidently issued. The
time allowed to elapse between the receipt of the writ and the elec

tion is fixed by the Ballot Act, 1872, sched. 1, at nine days for a

county or a district borough, four days for any other borough. The
writ is to be returned by the returning officer to the clerk of the

crown with the name of the member elected endorsed on the writ.

Sched. 2 gives a form of the writ, which is tested, like the writ

of error, by the queen herself. The returning officer is the sheriff

in counties and counties of cities (such as Chester), generally the

mayor in cities and boroughs, and the vice-chancellor in univer

sities (see PARLIAMENT). Other writs for election are those for

CONVOCATION (q.v.), which is by 25 Hen. VIII. c. 19 summoned

by the archbi-hop of the province on receipt of the king s writ, and
for election of coroners, verderers of royal forests, and some other

officers whose office is of great antiquity. The writ de coronatore

eligendo, addressed to the sheriff, is specially preserved by the

Coroners Act, 1887.

Offences relating to writs are dealt with by the Criminal Law Con
solidation Acts of 1861; larceny by 24 and 25 Viet. c. 96, s. 30;

forgery by 24 and 25 Viet. c. 98, s. 27. The maximum penalty
is seven years penal servitude.

Scotland. Scotland. Writ is a more extensive term than in England.
Writs are either judicial or extrajudicial, the latter including
deeds and other instruments, as, for instance, in 42 and 43 Viet.

c. 44, and in the common use of the phrase
&quot; oath or writ

&quot;

as a

means of proof. In the narrower English sense both &quot;writ&quot; and
&quot;brieve&quot; are used. The brieve was as indispensable a part of the

old procedure as it was in England, and many forms are given in

Regiain Majestatem and Quoniam AttacJiiamcnta. It was a com
mand issued in the king s name, addressed to a judge, and ordering
trial of a question stated therein. Its conclusion was the will of

the summons (see WILL, SUMMONS). In some cases proceedings
which were by writ in England took another form in Scotland.

For instance, the writ of attaint was not known in Scotland, but a

similar end was reached by trial of the jury for wilful error. 1 The

English writ of ne exeat regno is represented by the incditatio fugie
warrant. Most proceedings by brieve, being addressed to the

sheriff, became obsolete after the institution of the Court of Session,
when the sheriffs lost much of that judicial power which they had

enjoyed to a greater extent than the English sheriff (see SHERIFF).
The executive functions of the English sheriff are performed by the

messengers-at-arms. An English writ of execution is represented
in Scotland by diligence, chiefly by means by warrants to messen

gers-at-arms under the authority of signet letters in the name of

the king. The brieve, however, has not wholly disappeared,
Brieves of tutory, terce, and division are still competent, but not
in use. Other kinds of brieve have been superseded by simpler
procedure, e.g., the brieve of service of heirs by 10 and 11 Viet.

c. 47, for which a petition to the sheriff was substituted by that Act
and 31 and 32 Viet. c. 101. The brieve of cognition of insane

persons is now the only one of practical importance. The old

brievcs of furiosity and idiotcy were abolished, and this new form
was introduced by the Act last named. Writs eo nomine have
been the subject of much recent legislation. The writs of capias,

habeas, ccrtiorari, and extent were replaced by other proceedings by
19 and 20 Viet. c. 56. The writ of dare constat was introduced

by 21 and 22 Viet. c. 76. It and the writs of resignation and
confirmation (whether granted by the crown or a subject superior)
were regulated by 31 and 32 Viet. c. 101. By the same Act crown
writs are to be in the English language, and registered in the regis-

1 An example occurring in the reign of James VI. will be found in

Pitcairn s Criminal Trials, vol. i. p. 216.

ter of crown writs. They need not be sealed unless at the instance
of the party against whom they are issued. Writs of progress

(except crown writs, writs of dare constat, and writs of acknow

ledgment) were abolished by 37 and 38 Viet. c. 94. The dare
constat writ is one granted by the crown or a subject superior for

the purpose of completing title of a vassal s heirs to lands held by
the deceased vassal. Where the lands are leasehold the writ of

acknowledgment under 20 and 21 Viet. c. 26 is used for the same

purpose. By 40 and 41 Viet. c. 40 the form of warrant of execution
on certain extracts of registered writs is amended. Extracts of

registered writs are to be equivalent to the registered writs them
selves. Writs registered in the register of sasines for preserva
tion only may afterwards be registered for preservation and
execution. By 22 Geo. II. c. 48, passed for the purpose of assimi

lating the practice of outlawry for treason in Scotland to that in
use in England, the court before which an indictment for treason
or misprision of treason is found, is entitled on proper cause to

issue writs of capias, proclamation, and exigent. Many writs are

by the Stamp Act, 1870, chargeable with a duty of five shillings.
In some respects the proceedings in parliamentary elections differ

from those in use in England. Thus the writ in university elec

tions is directed to the vice-chancellors of Edinburgh and Glasgow
respectively, but not to those of St Andrews and Aberdeen, and
there is an extension of the time for the return in elections for

Orkney and Shetland, and for the Wick burghs. Representative
peers of Scotland were by the Act of Union to be elected after writ

issued to the privy council of Scotland. On the abolition of the

privy council a proclamation under the great seal was substituted

by 6 Anne, c. 23.

United States. Writs in United States courts are by Act of United

Congress to be tested in the name of the chief justice of the United States.

States. By State laws writs are generally bound to be in the name
of the people of the State, in the English language, and tested in

the name of a judge. Writs of error have been the subject of much
legislation by the United States and by the States. In New York
writs of error and of ne exeat have been abolished. Writs as parts
of real actions have been generally superseded, but in Massachu
setts a writ of entry on disseisin is still a mode of trying title.

Writs of dower and of estrepement are still in use in some States.

By the law of some States, e.g. ,
New Jersey, writs of election are

issued to supply casually occurring vacancies in the legislature.

Authorities. The importance of the writ in procedure led to the compilation
of a great body of law and precedent at an early date. In addition to the

Rpgistium Brevium there were, among other old works, the Natura Srevium, first

published in 1525; Theloall, Le Digest des Briefes Originates (1579); Fitzherbert,
Le Nouvel Natura Brecium (1588) ; Officina Brerium (1679). See too Coke upon
Littleton, 158, 159, 2 Coke s institutes, 39. Many precedents will also be found
in the collection of Parliamentary Writs and in Stubbs s Select Charters. Old
books of practice, such as Tidd s Practice, Corner s Crown Practice, and Booth
On Real Actions, contained much law on the subject. For the history Spence s

Equitable Jurisdiction, vol. i. bk. ii. ch. viii., Forsyth s Hist, of Trial by Jury,
Stephen On Pleading, and Bigelow s Hist, of Procedure, ch. iv. , may be consulted.
There appears to be no book dealing with the writ in modern practice, but sufficient

information is contained in the ordinary treatises on procedure. (J. Wf.)

WRITING MACHINES. Machines and appliances of

various kinds are in common use to facilitate the process
of writing, and to produce copies of writings already made
with the pen. Such facsimile writings are obtained by
numerous devices, all of which, however, come under the

heads (1) of manifolding, (2) of processes analogous in

principle to lithography, and (3) of stencilling. The

simplest form of manifold writing is by sheets of paper

prepared with lamp-black being interleaved between the

sheets of white paper on which the impressions are to be

taken, and writing over the whole with a style or other

sharp-pointed instrument. By this means a considerable

number of copies can be made at one time, and the method
is in general use among newspaper writers and tele

graphists in the production of what is technically known
as &quot;

flimsy,&quot;
where several copies of the same matter are

required. Of processes analogous to lithography, the best

known is the &quot;hektograph&quot; method, in which the writing
is done in the first instance on paper with aniline ink, and

then a transfer is made to a gelatine composition which

gives off a considerable number of impressions. In

principle the autocopyist is like the hektograph, but in this

apparatus the writing is done with a special ink, which is

transferred to a prepared and properly stretched sheet of

parchment. From this parchment copies are obtained

precisely as from a lithographic stone on which a transfer

has been impressed. Of the apparatus worked in the

stencil method, the cyclostyle has been most extensively
XXIV. 88



698 Y W R Y

adopted. This machine consists of a frame of sufficient

size containing a plate of tin on which the paper from

which the impression is to be taken is rested. The paper
is prepared in a particular way, and the &quot;

pen
&quot; with Avhich

the writing is done consists of an ordinary wooden holder,

at the end of which is fixed on a pivot a minute wheel.

The edge of the wheel is studded with fine points, which,

as it revolves and turns in the direction of the writing,

pierce the paper, thus making a perfect stencil. The ink

is passed over the top of this stencil by means of a roller,

and the impression is left on a sheet of ordinary paper

placed beneath. 1

The principal substitute for the pen, however, is the

machine now generally known as the type-writer, which

in its present form dates only from 1873, but it has within

that time come into extensive use, especially in America,
the country of its origin. Numerous attempts to produce

type-writing machines had been previously made both in

England and America. So long ago as 1714 one Henry
Mill took out a patent for a machine which he described

as &quot;an artificial machine or method for the impressing or

transcribing of letters, singly or progressively, one after

another as in writing, whereby all writings whatsoever

may be engrossed in paper or parchment so neat and exact

as not to be distinguished from
print&quot;;

but his instrument
is said to have been clumsy and useless, and led to no

practical result. In 1867 the idea was taken up by
Messrs C. Latham Sholes and Samuel W. Soule, printers
in Milwaukee, and Mr Carlos Glidden, and, after many
experiments and failures, a practical working machine was
elaborated in 1873, which, being originally made by
Messrs E. Remington and Sons, of Ilion, N.Y., is known
as the Remington standard type-writer. The success of

this machine has induced many inventors to enter the

field, and now three principal classes of type-writers are
more or less in use. These are (1) type-bar machines,
(2) cylinder machines, and (3) wheel machines. The
Remington is the type and original of all type-bar
machines, which are so called because the steel types are
fixed at the extremity of a bar or rod of iron. These bars
are in the Remington arranged in a circle around a
common centre, and by striking the key of any particular
letter, a lever is moved which raises the type-bar, and
causes the type at its point to strike on an inked ribbon,
and impresses the letter on the paper, which lies against an
india-rubber roller. The type-bars are so hinged that all

the types as they are struck hit precisely the same spot, so
that were the paper to remain stationary the impressions of
all the types struck would be superimposed on each other

;

but, by an automatic mechanism, the cylinder with the

paper moves a space to the left after the impression of each
type, and the depression of a wooden bar similarly moves
the cylinder a space after each word without impressing
any sign. In the recent forms of the Remington machine&quot;

each type bar carries two types, capital and lower case, or
other duplicate signs, the one a little behind the other,
and when a capital letter is to be printed the depression
of a key shifts the position of the cylinder so as to bring
the second type in contact with the ink ribbon. In this

way from one set of keys two sets of type can be with
facility acted upon. With practice, an average writing
speed of forty words per minute can easily be attained on

Remington type-writer, and very expert writers have
been able to keep up a speed of from sixty to seventywords for a short time. It is safe to say that type-writingcan be ordinarily done at about three times the speed of

1 The trypograph is also a stencil-using device, in which a simple
style is used for writing, but the paper is stretched over a fine and
sharply corrugated metallic plate which punctures the paper us the
style passes over it.

ordinary handwriting. In the cylindrical machines the

letters and signs are all upon a cylinder or
&quot;sleeve,&quot; and

the striking of a key produces a combined lateral and

rotary motion for bringing the proper type to the common
printing point. Thus, for every separate impression the

entire cylinder has ordinarily to make two movements of

variable length, and the instrument is noisy in operation,
and does not possess the rapid direct action of the type-bar
machines. On the other hand, it is a variable spacer,

giving more space to such wide letters asm and w than to

the narrow letters i, t, and 1, a distinct advantage over

the type bar machines, where each letter, wide or narrow,

occupies precisely the same space. Of such cylinder
machines the newest form is the Crandall type-writer, an

apparatus supplied with spare type cylinders or
&quot;sleeves,&quot;

which are easily separated and attached, so that many
kinds of type can be brought into actual use. Of wheel
machines the Columbia may be taken as one of the most
recent examples. It is a simple and cheap apparatus in

which the letters and signs are placed on the periphery
of a wheel by the rotation of w7hich any desired type
is brought into position for printing. The machine
is furnished with a dial index and pointer to indicate

the type which is in position. The wheel machine
has the advantages of variable spacing, and w7heels with

type of different character can readily be placed on it
;

on the other hand, it is not capable of being run with a

rapidity nearly so great as can be secured with type-bar
machines.

WRYNECK (Germ. Wendekals, Dutch Draaihalzen,
French Torcol), a bird so called from its wonderful wr

ay of

writhing its head and neck, especially wrhen captured, as

it may easily be, on its nest in a hollow tree. The lynx
-

torquilla of ornithology, it is a regular summer-visitant
to most parts of Europe, generally arriving a few days
before the Cuckow, and it is in many countries known by
some name associating it with that well-known bird as

in England
&quot; Cuckow s leader&quot; and &quot;Cuckow s mate&quot;

but occasionally it is called &quot;Snake-bird,&quot; not only from
the undulatory motions just mentioned, but from the

violent hissing with which it seeks to repel an intruder

from its hole. 3

The very unmistakable note of the Wryneck, without having
any intrinsic merit, is always pleasant to hear as a harbinger of

spring. It is merely a repetition of what may be syllabled que,

quc, que, many times in succession, rapidly uttered at iirst, but

gradually slowing and in a continually falling key. This, how
ever, is only heard during a fewr

weeks, and for the rest of the
bird s stay in Europe it seems to be mute. It feeds almost ex

clusively on insects, especially on ants, and may often be seen on
the ground, busily engaged at their nests. Somewhat larger than
a Sparrow, its plumage is not easily described, being beautifully

variegated with black, brown, buff, and grey the last produced by
minute specks of blackish-brown on a light ground the darker

markings disposed in patches, vermiculated bars, freckles, streaks,
or arrow-heads and the whole blended most harmoniously, so as
to recall the coloration of a GOATSUCKER (q.v.) or of a WOODCOCK
(q.v.}. The Wryneck builds no nest, but commonly lays its

translucent white eggs on the bare wood of a hole in a tree, and it

is one of the few wild birds that can be induced to go on laying
by abstracting its eggs day after day, and thus upwards of forty
have been taken from a single hole but the proper complement is

from six to ten. As regards Britain, the bird is most common in
the south-east, its numbers decreasing rapidly towards the west
and north, so that in Cornwall and Wales and beyond Cheshire
and Yorkshire its occurrence is but rare, while it appears only by
accident in Scotland and Ireland.

Some writers have been inclined to recognize five other

2
Frequently misspelt, as by Liunieus in his later years, Yunx.

3 The peculiarity -was known to Aristotle, and possibly led to the
cruel use of the bird as a love-charm, to which several classical writers

refer, as Pindar (Pyth. iv. 214; JVern. iv. 35), Theocritus (iv. 17, 30),
and Xeuophou (Memorabilia, in. xi. 17, 18). In one part at least
of China a name, Shay-liny, signifying &quot;Snake s neck,&quot; is given to
it (Ibis, 1875, p. 125).
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species of the germs lynx ;
but the so-called /. japonica is

specifically indistinguishable from /. torquilla ;
while that

designated, through a mistake in the locality assigned to it,

/. indica, has been found to be identical with the /. pector-

alis of South Africa. Near to this is /. _pz^t7inco#ts, dis

covered by Einin Pasha in the east of the Bar-el-Djebel

(Ibis, 1884, p. 28, pi. iii.). Another distinct African

species is the /. sequatonalis, originally described from

Abyssinia. The Wrynecks, as already stated (WOOD
PECKER, supra, p. G52), form a Subfamily lynyinx of the

Picidse, from the more normal groups of which they differ

but little in internal structure, but much in coloration and

in having the tail-quills flexible, or at least not stiffened to

serve as props as in the climbing Picinse. (A. N.)

WUHU, or Woo-Hoo, a district city in the province of

Gan-hwuy, China, is situated about a mile from the south

bank of the Yang-tsze Keaug river, with which it is con

nected by a straggling suburb. By the treaty of 1858 it

was marked out as one of the treaty ports, but it was not

opened to trade until 1877. At first its commercial pro

gress was very slow, the neighbourhood of the older ports
of Kew-keang and Chin-keang militating against its suc

cess
;
but of late years there has been a distinct improve

ment in the trade of the port, the gross value of which

was 1,316,863 in 1885 and 2,011,327 in 1886. The

principal exports are rice and silk piece goods, while next

in importance come feathers, hides, nutgalls, and tea. For

the production of feathers large quantities of ducks are

reared in the surrounding districts. Of imports, opium is

by far the most considerable item, amounting in 1886 to

779,728 Ib, of the value of 652,223. In the same

year 126,093 worth of cotton goods were imported, and

124,014 worth of sugar. Of the minor articles, matches,

needles, sandalwood, and window glass form the largest

items. During the same period 1088 vessels entered the

port (691 British, 362 Chinese). The city, which is one

of the largest of its rank in China, was laid desolate

during the T ai-p ing rebellion, but it is gradually becoming
repeopled.

WCJST, a British district in the chief commissionership
of Berar, lying between 19 46 and 20 42 N. lat. and
between 77 26 and 79 10 E. long., and containing an

area of 3907 square miles. It is bounded on the 1ST.

and W. by Amraoti and Basina districts, on the S. by
the Nizam s Dominions, and on the E. by Wardha and

Chanda districts of the Central Provinces. Wuu is a wild

hilly country intersected by offshoots from the Ajanta chain

of mountains. For the most part the hills in the district

are bare, or clothed only with dwarf teak or small jungle;
but on the heights near Wiin town the bamboo grows
abundantly, and elsewhere small bamboos are found in the

ravines. The Wardha and Painganga, which bound the

district on the east and south, unite at its south-east corner.

The Painganga carries off nearly all the drainage of the

district. Wun is rich in coal and iron ores. Of wild

animals the tiger, leopard, and hyaina abound; bears,

wolves, and jackals are also numerous
;
while small game

is plentiful in all parts. Thero is a great want of means
of communication

; during the rains cart traffic is entirely

suspended, the only means of transit at this time of the

year being that afforded by water from the Wardha for a

short distance. Tho climate is enervating and unhealthy,
and the average annual rainfall is about 41 inches.

&quot;\Vuii district forms part of the territory assigned by the nizam
to the British. Government under the treaties of 1853 and 1860.

It was undisturbed during the mutiny of 1857. In 1886-87 the

gross revenue amounted to 86,174, of which the land contributed

57,391. The population in 1881 was 392,102 (males 201,491,
females 190,611); Hindus numbered 335,787, Mohammedans
17,031, Christians 127, and aboriginals 37,252. &quot;VVun,

the chief

town of the district (population 4207), has some fine temples.

.

224.

Moun-
tains.

WURTEMBERG, 1 or WUETTEMBERG, a European king- See

dom, forms a tolerably compact mass in the south-west

angle of the German empire, of which it is the third

factor in point of area and the fourth in point of popu-
lation. In the south it is cleft by the long narrow

territory of Hohenzollern, belonging to Prussia
;
and it

encloses six small enclaves of Baden and Hohenzollern,
while it owns seven small exclaves within the limits of

these two states. It lies between 47 34 48&quot; and 49 35

17&quot; N. lat., and between 8 15 and 10 30 E. long. Its

greatest length from north to south is 140 miles; its

greatest breadth is 100 miles
;

its boundaries, almost

entirely arbitrary, have a circuit of 1116 miles; audits
total area is 7531 square miles, or about one twenty-

eighth of the entire empire. It is bounded on the E. by
Bavaria, and on the other three sides by Baden, with the

exception of a short distance on the S., where it touches

Hohenzollern and the Lake of Constance. For adminis

trative purposes the country is divided into the four

circles
(&quot;kreise&quot;)

of the Neckar in the north-west, the

Jagst in the north-east, the Black Forest in the south

west, and the Danube in the south-east.

Wvirtemberg forms part of the South-German tableland,

and is hilly rather than mountainous. In fact the undu

lating fertile terraces of Upper and Lower Swabia may
be taken as the characteristic parts of this agricultural

country. The usual estimates return one-fourth of the

entire surface as
plain,&quot;

less than one-third as &quot; moun

tainous,&quot; and nearly one-half as &quot;

hilly.&quot;
The average

elevation above the sea-level is 1640 feet; the lowest

point is at Bottingen (410 feet), where the Neckar quits
the country ;

the highest is the Katzenkopf (3775 feet),

on the Hornisgrinde, on the western border.

The chief mountains are the Black Forest on the west,

the Swabian Jura or Rauhe Alb, stretching across the

middle of the country from south-west to north-east, and

the Adelegg Mountains in the extreme south-east, adjoining
the Algau Alps in Bavaria. The Rauhe Alb or Alp slopes

gradually down into the plate.iu on its south side, but on

the north it is sometimes rugged and steep, and has its

line broken by isolated projecting hills. The highest
summits are in the south-west, viz., the Lemberg (3326

feet), Ober-Hohenberg (3312 feet), and Plettenberg (3293

feet). In a narrower sense the name Rauhe Alb is re

served for the eastern portion only of the Swabian Jura,

lying between Hohenzollern and Bavaria
;
in the narrowest

sense of all it is applied to a single group near Reutlingen.
Most of the isolated summits above referred to (none of

which are over 2630 feet) project from this eastern section;

among them are the hills of Hohenstaufen, Teck, Mossingen,
and Hohenzollern.

The Black Forest (Germ. Sckwarzwald), a mountain group or Black

system deriving its name from the dark foliage of its pine forests, Forest.

lies partly in Wiirtemberg and partly in Baden. Its general shape
is that of a triangle, its base resting on the Khine between, the

Lake of Constance and Basel, and its apex pointing north. It

stretches along the east bank of the Rhine from Basel to Durlach,
at a distance varying from 4 to 15 miles from the river, and

parallel to the Yosges range on the west bank. The south, west,

and north faces of the group are rugged and steep, but on the east

it loses its mountainous character, and melts so gradually into the

bounding plateau that it is difficult to assign it definite limits on

that side. The total length of the Black Forest range is 93 miles,

its breadth varies from 46 to 13 miles, and its area is 1913 square

1 The origin of the name is disputed, though the once popular
derivation from &quot; Wirth am Berg&quot; is universally rejected. Some
authorities derive it from an old proper name Wiruto or Wirtino,
others from a Celtic place-name Virodunum or Verdunum. Wirteu-

berc, Wirtenberg, Wirtemberc are early forms. Wirtemberg was long

current, and in the latter half of the 16th century Wiirtemberg and

\Viirttemberg appear. The last was adopted in 1806 as the official

spelling, though Wiirtemberg, the ordinary English spelling, is also

common, and occurs sometimes in ollicial documents and even, on coins

issued after that date.
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miles The average elevation decreases from south to north from

3280 feet to 2296 feet. The hills do not rise in peaks but in

rounded summits and plateau -like masses and combs, separated

from each other by the deep ravines of the streams.

The south part of the Black Forest was called Mons Abnoba by

the Romans, and the whole was known to them from the 3rd

century as Silva Mardana. The name Silva Nigra appears in

medieval Latin. This retired district, always somewhat over

shadowed by the majestic beauties of the neighbouring Swiss Alps,

was long unvisited and almost unheard of. Within comparatively

recent years, however, it has become a favourite resort for summer

visitors and tourists. Though not boasting any very striking

mountain scenery, the Black Forest includes romantic and wild

vales as well as smiling and picturesque valleys ;
and the beauty

of its streams and waterfalls, its fragrant and shady forests, the

quaintness of its sequestered villages, and the primitive sim

plicity of its inhabitants, who still retain their peculiar costume,

are all objects of interest.

About two-thirds of the Black Forest belongs to Baden and the

remaining third to Wiirtemberg; but it is convenient to disregard

the political boundaries, and to consider it as formed of the

Southern or Upper and the Northern or Lower Black Forest,

separated from each other by the deep and romantic gorge of the

Kinzig. The principal rocks are stratified gneiss and eruptive

granite, though some of the summits are porphyritic. In the north

and east those rocks are covered with a tolerably thick layer of

variegated and red sandstone, which also appears, though not so

abundantly, in the south and west. The kernel of the Southern

Black Forest is the Feldberg (4803 feet), the highest point in the

range, round which the other summits and masses are grouped.

Among the chief summits are the Belchen (4640 feet), the Erz-

kasten (4218 feet), the Hochkopf (4150 feet), and the Kandelberg
(4077 feet). The average height of the crest in this division of

the forest is about 3300 feet. The chief streams are the Wutach,
Alb, Wehra, Wiese, Neumagen, and Dreisam, all tributaries of the

Rhine, and the Brege and Bregach, regarded as the head-waters

of the Danube. On. the eastern slopes lie the Feldsee, Titisee,

Schuchsee, and numerous other small lakes, most of them in bleak

and solitary situations among the extensive moors. The waterfall

on the Gutach, at Triberg, is 170 feet high. The central height
of the Northern Black Forest is the Hornisgrinde (3825 feet),

on the border between Wiirtemberg and Baden. Other heights
are the Hohe Ochenskopf (3460 feet), the Hohloh (3225 feet),

and the Kniebishohen (3180 feet), with the Knit-bis Pass. The

average height of the crest is 2470 feet. The principal streams are

the Kinzig and Murg, which join the Rhine, and the Glatt, Enz,
and Nagold, which fall into the Neckar. The eastern slopes of

this division also are sprinkled with lakes, the chief of which are

the gloomy Mummelsee and the Wildesee.

As the name implies, the Schwarzwald is largely covered with

forests, chiefly of pines and firs. Oaks, beeches, &c., also nourish,

especially in the valleys and towards the west. The timber trade

and its cognate industries are thus the chief resources of the in

habitants. The felled timber is floated in the form of rafts down
the numerous streams to the Neckar or Rhine, where larger rafts

are formed, sometimes requiring a crew of several hundred men,
for the voyage to Holland, the principal market. The increase of

railways has, however, considerably diminished the quantity of
wood thus exported by water

;
and numerous sawmills within the

limits of the forest are engaged in cutting timber into planks for

export by rail. Perhaps, however, the most characteristic industry
of the Bl :ck Forest is the manufacture of wooden clocks (often

spoken of as &quot;Dutch clocks&quot;). This industry has long flourished
in the district, and has recently been organized and extended,
while considerable factories have been established at Furtwangen,
Triberg, and other chief centres. Clocks to the value of about

2,000,000 are said to be annually produced, and 1400 persons are

engaged in their manufacture. Musical-boxes are also extensively
made here. Straw-plaiting occupies a large number of girls and
women, especially in winter

;
and glass-blowing, charcoal-burning,

and potash-boiling are also carried on. Agriculture is of no great
importance, as the soil is poor, and the crops scanty. Cattle are kept
in considerable numbers

; they are driven up to the mountains in

summer, and return to the valleys in autumn. The mining in

dustry is quite insignificant ; coal is worked to a small extent in
and near Rotliegeuden. In spite of their industrial resources,
aided by the wealth introduced by tourists and visitors to the
numerous mineral springs, the population of the Black Forest is

too numerous to find support at home, and large numbers go abroad
as pedlars, merchants, servants, &c.
The climate of the Schwarzwald is severe, but healthy. The forests

cease at 4250 feet, and are succeeded by scanty grass and herbs.
On many of the summits snow lies for ten months in the year, yet
in some of the valleys vines, almonds, and chestnuts ripen. Wild
boars, deer, hares, foxes, and various kinds of game are found,
The carriage-roads follow the valleys, but innumerable footpaths
lead in all directions through the magnificent woods. The Black

Forest railway, opened in 1873, ascends the picturesque valleys of

the Kinzig and Gutach by means of bridges, viaducts, and tunnels,

often of the boldest construction.

To the south of the Rauhe Alb the plateau of Upper
Swabia stretches to the Lake of Constance and eastwards

across the Iller into Bavaria. Between the Alb and the

Black Forest in the north-west are the fertile terraces

of Lower Swabia, continued on the north-east by those of

Franconia.

About 70 per cent, of Wiirtemberg belongs to the Rivers.

basin of the Rhine, and about 30 per cent, to that of the

Danube. The principal river is the Neckar, which flows

northward for 186 miles through the country to join the

Rhine, and with its tributaries drains 57 per cent, of the

kingdom. On the west it receives the Enz, swelled by
the Nagold, and on the east the Fils, Rems, Murr, Kocher,
and Jagst. The Danube flows from east to west across

the south half of Wiirtemberg, a distance of 65 miles, a

small section of which is in Hohenzollern. Just above

Ulm it is joined by the Iller, which forms the boundary
between Bavaria and Wiirtemberg for about 35 miles.

The Tauber in the north-east joins the Main
;
the Argen

and Schussen in the south enter the Lake of Constance.

The lakes of Wiirtemberg, with the exception of those in

the Black Forest, all lie south of the Danube. The largest

is the Federsee (640 acres) near Buchau. About one-fifth

of the Lake of Constance is reckoned to belong to Wiirtem

berg. Mineral springs are abundant
;

the most famous

spa is Wildbad, in the Black Forest.

The climate is temperate, colder among the mountains climate

in the south than in the north. The mean temperature and

varies at different points from 43 to 50 F. The soil -

abundant forests induce much rain, most of which falls

in summer. The soil is on the whole fertile and well-

cultivated
;
and for many centuries agriculture was almost

the only resource of the inhabitants. Middle and Lower
Swabia are the most fertile districts. The removal of

burdens and restrictions in 1848 and 1849, and intelligent

state-aid, combined with the formation of agricultural

societies, have encouraged farming, but the practice of

parcelling the land in minute patches among the members
of the communities still retards progress. According to

returns made in 1878, 45 2 per cent, of the land was

under agriculture, 30 7 under forest, 19 4 in pasture,
1 2 in vineyards, and the remainder unproductive. Grain

is produced in excess of the home demand.

The following table shows the average annual extent (in acres) Agricul-
of the chief crops in 1878-1880, and the value : ture.

Spelt...
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horses commands a good deal of attention from Government, which
maintains several stud-farms. Cattle, bred for export, are reared

mainly in the Jagst and Danube divisions, sheep on and near the

Alb.
Salt and iron are the only minerals of industrial importance

found in Wurtemberg, and both are worked almost entirely by
Government. There are h ve Government salt-works (the chief of

which are Friedrichshall and Wilhelmsgliick), employing together
425 hands. In 1879-80 970,084 tons of salt were produced, two-

thirds by mining. The salt industry only began to be of import
ance at the beginning of the present century. The iron industry
on the other hand is of great antiquity, though it is much hampered
by the entire absence of coal mines in Wurtemberg. The chief

fuel used in smelting the iron is wood or charcoal. Iron is mined
at Neuenburg, Freiulenstetten, and, to a very limited extent, in

the Black Forest. In 1877-80 15,546 tons of ore were raised by
110 miners, yielding about 33 per cent, of raw metal. Cement,

gypsum, grindstones, millstones, building-stones, &c., are also

found. The annual value of the minerals of all kinds raised in

&quot;Wiirtemberg has been roughly estimated at about 350,000.
Until the close of the Napoleonic wars, Wiirtemberg was

almost exclusively an agricultural and bucolic country ;
but since

that period it has turned its attention to trade and manufactures,
and perhaps now stands second only to Saxony among the German
states in commercial and industrial activity. The want of coal is

naturally a serious drawback, but it is to a certain extent com

pensated by the abundant water-power. The textile industry is

carried on in most of its branches. Wool, from both domestic and

foreign sources, is woven at Esslingen, Goppingeu, and other towns
in Lower Swabia

;
cotton is manufactured in Goppiugen and

Esslingen, and linen in Upper Swabia. Lace-making also

flourishes in the last-r.amed district, as a rural house-industry.
The silk industry of Wurtemberg, which employs about 1100 hands,

though not very extensive in itself, is the most important silk

industry in Germany. Ravensburg claims to have possessed the

earliest paper-mill in Germany ; paper-making is still important
in that town and at Heidenheim, Heilbronn, Goppingen, and other

places in Lower Swabia. Government owns six iron foundries and

puddling works, the most important of which is at Wasseralfingen,
where over 1000 hands are employed. The locomotive engines of

Essliugen enjoy a wide reputation ; ami agricultural and other

machinery, boilers, and tools of various kinds are also manufactured
and exported by various towns. The organs of Ludwigsburg are

well known
; bell-founding is carried on at Stuttgart, Reutlingen,

and Cannstatt ; beetroot sugar and beer are considerable items in the
list of annual produce ;

wine has been already mentioned. The
manufacture of chemicals at Stuttgart, Heilbronn, &c., is important.

Trade has prospered since Wurtemberg joined the North
German Customs Union in 1834. The leading trading towns are

lieilbronn, Stuttgart, Ulm, and Friedrichshafen. Cattle, horses,

sheep, agricultural produce, timber, salt, and various manufactured

goods are the chief exports ; coal, hops, steel goods of various

kinds, eggs, and poultry are among the chief imports. The book-

trade of Stuttgart is very extensive
;
that town has been called the

Leipsic of southern Germany.
In 1887 991 miles of railway were open for traffic in Wurtemberg.

With the insignificant exception of two private lines, together
no more than 31 miles long, all the railways are in the hands of

the state. The Neckar, the Schussen, and the Lake of Constance
are all navigable for boats

;
the Danube begins to be navigable at

Ulm. The roads of Wurtemberg are fairly good ;
the oldest are

Roman. Wiirtemberg, like Bavaria, retained the control of its own
postal and telegraph system on the foundation of the new German

empire. In 1885 there were 1750 miles of telegraph wires in the

kingdom.
In 1885 the population of Wurtemberg was 1,995,168, or one

twenty-third of the total population of Germany on one twenty-
eighth of its area. The average per square mile is 264 9. The

following table shows the distribution of the population among
the administrative districts, and their religion. The Neckar divi

sion contains most large towns.

Division.
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History. The earliest known inhabitants of the country now called Wur-

ternber^ seem to have been Suevi. The Romans, who appeared first

about 15 B.C., added the south part of the land to the province of

Gaul in 84 A.D., aud defended their positions there by a wall or

rampart. About the beginning of the 3d century the Alemanni

drove the Romans beyond the Rhine and the Danube ;
but they in

their turn were conquered by the Franks under Clovis (496), and

the land was divided between Rhenish Frauconia and the duchy of

Alemaunia. The latter, however, disappears about 760, and its

territories were administered for the Frankish monarchs by
&quot;

grafs
&quot;

or counts, until they were finally absorbed in the duchy of Swabia.

The last duke of Swabia died in 1268, and a large share of his

power and possessions fell into the hands of the
&quot;grafs&quot;

of Wiir-

temberg, whose ancestral castle crowned a hill between Esslingen

and Caunstatt. Tradition mentions a Conradus de Wirtemberc in

1090, but the earliest authentic count seems to have been Ulrich

(1241-1265), who had large possessions in the valleys of the Neckar

and the Rems. The power of this family grew steadily under
_

suc

cessive counts
;
and in 1482 their possessions were declared indi

visible. This early adoption of the principle of primogeniture
saved Wiirtemberg from the wasting effects of those family feuds

and jealousies which interfered so seriously with the development
of some of the other German states. Eberhard V., surnamed &quot; im

Bart&quot; (1482-1496), was one of the most energetic and illustrious

rulers that Wurternberg ever had, and in 1495 his possessions
were raised by the emperor to the dignity of an immediate imperial

duchy. The reign of Ulrich I. (1498-1550), who succeeded to the

duchy while still a child, was a most eventful period for the

country, and many stories and traditions cluster round the name
of this gifted and vigorous but unscrupulous and ambitious man.

The extortions by which he sought to raise money for his extrava

gant pleasures excited a rising known as the &quot; arme Konrad&quot; (poor

Conrad) not unlike! the rising of Wat Tyler in England; and

by the treaty of Tiibingen in 1514 his people undertook to pay lus

debts in exchange for various political privileges, which in effect

laid the foundation of the constitutional liberties of the country.
A few years later, however, Ulrich quarrelled with the Swabiau

league of imperial towns, and their army headed by the duke of

Bavaria, who was incensed by Ulrich s ill-treatment of his wife, a

Bavarian princess, invaded Wiirtemberg, expelled the duke, and
in 1520 sold the duchy to Austria for 220,000 florins. Ulrich,

however, found his opportunity in the discontent caused in Wiir

temberg by the military and religious oppression of Austria, and
in the disturbed state of the empire during the Peasants War, aud
the commotions excited by the Reformation. Aided by Philip of

Hesse and other Protestant princes, he fought a victorious battle

at Lauffen in 1534
;
aud by the treaty of Kadan he was recognized

once more as duke, though forced to acknowledge his duchy a fief

of Austria. One of his first acts was to introduce the Reformation,
and to endow Protestant churches and schools throughout his land.

His connexion with the Selmialkaldian League once more cost him a

temporary expulsion from his throne, but Charles V. reinstated him
in 1547, though under severe conditions. Ulrich s son Christopher
(1550-1568) introduced systems of law and church government
(Grosse Kirchenordnung) which have endured in part to the

present day. The establishment In this reign of a kind of stand

ing committee to superintend the finances was the beginning of

popular representation in the government, though its members
belonged exclusively, of course, to the higher ranks. Frederick I.

(1593-1608), an energetic and ambitious prince, induced the em
peror Rudolph II. in 1599 to raise the duchy once more to the

dignity of an immediate fief of the empire. In the reign of his

successor, John Frederick (1608-1628), Wiirtemberg suffered

severely from the Thirty Years War, though the duke took no
active share in that struggle. His son and successor, however,
Eberhard III. (1628-1674), eagerly joined in it, but with disastrous
effects. Wiirtemberg was occupied by imperial troops, the duke
was driven into exile, and when the peace of Westphalia once more
reinstated him he found but 50,000 subjects where he had left

400,000. In the reign of Eberhard IV. (1677-1733), who was but
one year old when his father William died, Wiirtemberg made
acquaintance with another destructive enemy. In 1688, 1692,
1703, and 1707 the French entered the country with fire and
sword, annihilating whole villages in their ruthless brutality, and
leaving deserts in their track. The depopulated country eagerly
afforded a welcome and a home to the Waldensians, who had been
driven from their valleys by the duke of Savoy in 1699. Charles

The duke, instigated by his minister, was believed to aim at the
suppression of the diet, and at the introduction of the Romish

The prince was gifted but vicious, and he soon fell into
3

the hands
of unworthy favourites. His whole reign was disturbed by dis

sensions betwixt the ruler and the ruled, in which the intervention

of foreign powers (Prussia and England) was invoked, though in

vain, by the unhappy people. Alarmed by the gathering discontent,
Charles made a few concessions in his old age. Frederick Eugene
(1795-1797), a brother of Charles Eugene, had been brought up at

the court of Frederick the Great, whose niece he married. His

children were, through this influence, educated as Protestants,
and the royal family of Wiirtemberg have been Protestants since

his death.

Frederick II. (1797-1816) resembled the first of his name in

becoming embroiled with the diet. He declared war against France
in defiance of the wishes of his people, and when the French in

vaded the country he retired to Erlangen, till after the peace of

Luueville (1801). By a private treaty at the same date, he ex

changed Montbeliard (which had belonged to Wiirtemberg since

1418) and his Alsatian possessions for nine imperial towns and
other territories, amounting in all to 850 square miles, with 124,000
inhabitants. He accepted also the title of elector from Napoleon.
The newly acquired districts were not incorporated with his former

possessions, but remained separate under the name &quot;New Wiirtem

berg.&quot;
The new district had no diet. This was the first of a

series of transactions with the national enemy, which swelled

Frederick s territory, though they added but little to his credit.

In 1805 Wiirtemberg took up arms on the side of France, and the

elector was rewarded at the peace of Pressburg by various Austrian

possessions in Swabia, and the title of king. On January 1, 1806,
Frederick assumed the royal style, abrogated the constitution,
and united old and new Wiirtemberg. He subsequently united

church and state, and proclaimed religious equality. In 1806 King
Frederick I. joined the Confederation of the Rhine, and received

fresh territories, with 160,000 inhabitants
;
and the peace of Vienna

brought 110,000 new subjects under his sceptre. But he had to

perform his part of the bargain by joining Napoleon in his cam

paigns against Prussia, Austria, and Russia. Of 16,000 AVurtem-

bergers who marched to Moscow, only a few hundred returned.

When fortune turned, Frederick with ready adroitness changed
sides, and managed to preserve his royal title and most of his new-
won lands by joining the allies immediately after the battle of

Leipsic.

Wiirtemberg had been promised a constitution by Frederick

before he died in 1816, but a good deal of discussion took place
before it was granted in 1819 by William I. (1816-1864). A period
of quiet now set in, and the educational condition of the kingdom,
its agriculture, aud its trade and manufactures began to receive

earnest attention. The desire for political freedom had by no
means been satisfied by the constitution of 1819, and a &quot;liberal

opposition&quot; began to make itself felt about 1830. The agitation
of 1848 did not leave Wiirtemberg undisturbed, though 110 scenes

of actual violence took place in the kingdom. The conservative

ministry granted freedom of the press and other privileges, too

late, however, to avert their fall. The king was compelled to call

the liberals to power in March 1848, and a new liberal constitution

was granted. But as soon as the stress was over the &quot;March

ministry
&quot; was dismissed, and the reactionary party were again in

the ascendant. By a high-handed interference with recently

granted popular rights on the part of the king and his ministers

a servile diet was assembled in 1851, which yielded up without

hesitation all that had been gained since 1848. The constitution

of 1819 was reinstituted, and it has remained, with only a few

modifications, ever since. In 1864 Charles ascended the throne.

In the duel between Prussia and Austria for supremacy in Germany,
the sympathies of the rulers of Wiirtemberg were always 011 the

side of the latter, although the country entered the Customs Union
under Prussia s protection in 1864. In 1866 Wiirtemberg took up
arms on behalf of Austria

;
but the Wiirtemberg troops were defeated

at Tauberbischofsheim, three weeks after Sadowa, and its ministers

sued for peace. Prussia exacted an indemnity of 8 million florins,

and Wiirtemberg struck a secret offensive and defensive treaty
with its conqueror. In 1870 this kingdom shared in the national

enthusiasm which swept over Germany when France declared war
;

and its troops had a creditable share in the memorable campaign
of 1870-71. Since the foundation of the present German empire,
the separate history of Wiirtemberg has been of almost exclusively
local interest. The tendency of legislation has been, on the whole,
liberal.
A very full and minuie description of Wiirtcmberg, together with copious

lists of authorities on all subjects connected with it, will be found in Das Kiinty-
reic/t Wurttembery, Stuttgart, 1882 *? , officially published by the Konigliches

Statistisch-Topogiaphisches Bureau. C*
1

. MU.)

WURTZ, CHARLES ADOLPHE (1817-1884), chemist,

was born at Strasburg on November 26, 1817. His father,

Jean Jacques Wurtz, was then Lutheran pastor at the

small village of Woliisheim near Strasburg. His mother,

Sophie Kreiss, was the sister of Theodore Kreiss, professor
of Greek at the Protestant gymnasium of Strasburg, and
of Adolphe Kreiss, a Lutheran pastor. When Wurtz was
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nine years old his father was translated to the church of

St Pierre le Jeune in Strasburg, and died there in 1845.

Madame Wurtz, after the death of her husband, remained

at Strasburg with her brother Theodore, and after his

death lived with her son Adolphe in Paris till her own
death in 1878.

Wurtz was educated first at Wolfisheim and afterwards

at the Protestant gymnasium of Strasburg. There he

obtained several prizes, but seems rather to have disap

pointed his father, who said he would never turn out any

thing extraordinary. He took special interest in those

studies which bore upon nature
;

in 1828 he took part in a

botanical class with excursions, which developed his taste

for natural science.

His education owed more perhaps to his home circle

than to the school. His learned and pious father, his

more generally cultured uncles, and the circle of friends

attracted by them opened to him a wide view of what
there is for a man to know. His holidays were mostly

spent at the house of a grand-aunt at Rothau, where he

learned to know the hills and woods of Alsace, and amused
himself in the spinning, weaving, bleaching, and print

ing works in the neighbourhood. In 1834 he left the

gymnasium with the degree of bachelier-es-lettres. His
father seems to have wished him to devote himself to the

church. But he had already made his choice. For some
time he had fitted up a sort of laboratory in the washing-

house, and had there repeated the experiments he had seen

performed in the class-rooms of the gymnasium. His
father took no interest in science, but consented to his

study of medicine as next best to theology. He went

through his studies conscientiously, and passed all his

examinations with credit, but of course devoted himself

specially to the chemical side of his profession. In 1839
he was appointed superintendent of practical chemistry
in the faculty of medicine under Professor Cailliot. He
graduated as M.D. 13th August 1843, the title of his

thesis being
&quot; On Albumin and Fibrin.&quot; He then went

for a year to Giessen, to study under Liebig. There he
made the acquaintance of Hofmann, Strecker, and Kopp.
On leaving Giessen he went to Paris, where he worked in

Dumas s private laboratory, and in 1845 was appointed
assistant to Dumas in the Iilcole de Medecine. In 1847,
on his presentation of a thesis

&quot; On Pyrogenic Bodies,&quot; he
was appointed &quot;professor aggregu,&quot; and in 1849 he gave
the lectures on organic chemistry in place of Dumas. His

laboratory in the l^cole Pratique de la Faculte de Medecine
was very inconvenient and ill fitted up ;

he therefore, in

1850, along with Dollfus and Verdeil, who had just re

turned to Paris from Giessen, opened a private laboratory
in the Rue Garanciere. The adventure was successful in a

scientific sense as long as it lasted
;
but unfortunately the

three chemists had neglected to secure fixity of tenure, the

house was sold, and they had to retire and sell their

fnrnishings. The same year Wurtz was appointed pro
fessor of chemistry in the Institut Agronomique, then
founded at Versailles. But here also the want of fixity
was felt. Louis Napoleon abolished the Institut in 1852.
In 1853 Dumas resigned the chair of organic chemistry
in the faculty of medicine

;
at the same time the chair of

mineral chemistry and toxicology became vacant by the

death of Orfila
;
the two chairs were united, and Wurtz

was appointed to the post thus constituted. In 1866 he
was made dean of the faculty of medicine, and used his

influence for the rearrangement and reconstruction of the

buildings devoted to scientific teaching. In 1874 he

persuaded the Government to found a chair of organic

chemistry at the Sorbonne, and resigned his office of dean,

retaining the title of honorary dean. At the Sorboune
he had a smaller but better prepared audience than at the

Nicole de Medecine. But he had great difficulty in per

suading the Government to build him a suitable laboratory,
and indeed did not live to see the new laboratory opened.
He was appointed senator in 1881. He was one of the

founders of the Chemical Society of Paris, of which he was
the first secretary, and was three times president. He
was elected member of the Academy of Sciences in 1867,
in succession to Pelouze. He was vice-preeident in 1880
and president in the following year. He died, after a short

illness, May 12, 1884. Wurtz was an honorary member
of nearly every scientific society in Europe. In 1878 he

gave the Faraday lecture of the Chemical Society of London,
and in 1881 was awarded the Copley medal by the Royal
Society of London. Through life he remained warmly
attached to the church of his fathers, and took a practical
interest in its affairs.

Wurtz s work is chiefly to be found in the Animles de Chimie et

de Physique, in the Comptcs Rendus, and in the Bulletin de la

Societe Chimiquc. The following is a short outline of his most

important discoveries. First, with respect to the constitution of

hypophosphorous and phosphorous acids, he showed that the salts of

these acids all contain the elements of water, and proposed formulas
for them, in which the ?alt radical is represented as containing
hydrogen. These formulae, translated, of course, into the modern
language, which &quot;Wurtz did so much to introduce, are still used as

the best representations of the constitution of these salts. In the
course of this investigation he discovered the curious and interest

ing compound cuprous hydride. He also discovered sulphophos-
phoric acid and the oxychloride of phosphorus. His next great
work was on cyanuric acid. He discovered the cyanic ethers

(R-N = C = 0), and from them obtained the mono-alkyl ureas.

From the cyanic ethers he produced a class of substances which

opened the way into a new field of organic chemistry. On treat

ing these ethers with caustic potash he obtained potassium carbon
ate and an ammoniacal vapour. These vapours he soon recognized
as ammonia, in which an equivalent of hydrogen had been replaced
by methylium, CH3 ,

or ethylium, C2H5 . By acting on the cyanic
ethers with his new bases he obtained the dialkyl ureas. In 1855
he reviewed the various substances that had been obtained from

glycerin, and came to the conclusion that glycerin is a body of

alcoholic nature formed on the type of three molecules of water, as

common alcohol is on that of one. This speculation led him in

1856 to the discovery of the glycols, alcoholic bodies similarly
related to the type of two molecules of water. This discovery he
worked out very thoroughly, in investigations on oxide of ethylene
and the polyethylenic alcohols. The oxidation of the glycols
led him to homologues of lactic acid, and to a discussion of the
constitution of the latter. On this question a controversy arose

with Kolbe, in the course of which many important facts were

discovered, and valuable additions were made to chemical theory.
In 1867 Wurtz obtained neurine synthetically, by the action of

trimethylamine on glycol-chlorhydiine. In 1873 he discovered

aldol, CH3 -CH(OH)-CH.,-CHO, and pointed out its double
character as at once an alcohol and an aldehyde.

His investigations on the defines had led him to the discovery
of the peculiar behaviour of the substance called by him chlor-

hydrute of amylene and of its analogues, when the temperature of

their vapour is raised. The gradual passage from a gas of approxi
mately normal vapour density to one of half the normal density
was used by him as a powerful argument in favour of the opinion
that abnormal vapour densities, such as those of sal-ammoniac and

pentachloride of phosphorus, are to be explained by dissociation.

By experiments at low temperatures and pressures he obtained

nearly the normal density in the case of the pentachloride of

phosphorus, and showed how the dissociation depends on the

temperature and pressure. He took an active part in the discus

sion as to the dissociation of the vapour of hydrate of chloral, in

which H. Sainte-Claire Deville and M. Berthelot were his chief

opponents. By well-chosen experiments he brought to light the

facts involved, and stated the case for dissociation in a very clear

and to most minds very convincing way.
Wurtz for twenty years, from 1852 to 1872, published in the

Annalcs dc Chimie et de Physique abstracts of chemical work done
out of France. In 1868 he began, with the assistance of many
French chemists, the publication of the Dictionnaire de Chimie Pure
et Appliquee. This great work, many important articles in which
were written by himself, was finished in 1878. (Two volumes of

appendix have since been added.) In 1864 he published a book in

two volumes entitled Chimie Mediealc, and in 1867 Lcqons lemcn-

taircs dc Chimie Modcrne, an excellent little text- book which has

gone through five editions in French, and has been translated into

English by Prof. Greene. In 1879 appeared his Thdoric AtomiqiLe,
and in 1885 Traite de Ghimie Bwluyiyue. This was his last work

;
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he corrected the last proof-sheets himself, and the last part of the

book was published a few weeks after his death.

A full account of tho life and work of Wurtz, with a list of his published books

and papers will be found in the obituary notice by M. Frieilel iu the Bulletin de

la Socicte Chimique, vol. xlHi., i.-lxxx., 1885. (A. C. B.)

WURZBURG, or WIRZBERG, the fourth largest town

in Bavaria, and the chief town of the district of Lower

Franconia in the north-west of that kingdom, is situated

on both sides of the Main, 60 miles south-east of Frank

fort. An ancient stone bridge (1474-1607), 650 feet

long, and adorned with statues of saints, connects the two

parts of the town. Wiirzburg is quaintly and irregularly

built
; many of the houses are interesting specimens of

mediaeval antiquity; and the numerous old churches recall

the fact that it was long the capital of an ecclesiastical

principality. The principal church is the imposing

Romanesque cathedral, a basilica with transepts, begun in

1042 and consecrated in 1189. The four towers, however,

date from 1240, the (rococo) fa9ade from 1711-19, and

the dome from 1731. The spacious transepts terminate

in apses. The beautiful Marienkapelle, a Gothic edifice of

1377-1441, was restored in 1856; it is embellished with

fourteen statues by Tilman Riemenschneider, who died at

Wurzburg in 1531. The Stifthaug church, with two

towers and a lofty dome, was built in the Italian

Renaissance style in 1670-91. The bones of St Kilian,

patron saint of Wurzburg, are preserved in the Neumunster

church, which dates from the llth century; Walther von

der Vogelweide is buried in the adjoining cloisters. The
church of St Burkard is externally one of the best pre
served architectural monuments in the city. It was built

in 1033-42, in the Romanesque style, and was restored in

1168. The Late Gothic choir dates from 1494-97. The

Neubaukirche, or university church, curiously unites a

Gothic exterior with a Classical interior. The Protestant

church of St Stephen (1782-89) originally belonged to a

Benedictine abbey. Of the secular buildings in Wurzburg
the most conspicuous is the royal (formerly episcopal)

palace, a huge and magnificent edifice built in 1720-44 in

imitation of Versailles. The Julius hospital, a large and

richly endowed institution affording food and lodging to

600 persons daily, was founded in 1576 by Bishop Julius

Echter von Mespelbrunn. The quaint town-house dates

in part from 1456. Among the other chief buildings are

the Government offices, the theatre, the Maxschule, the

observatory, and the various university buildings. A
university was founded at Wurzburg in 1403, but only
existed for a few years. The present university was
founded by Bishop Julius in 1582. Owing to its con
nexion with the large hospital, its laboratories, and its rich

anatomical collections, the medical faculty speedily became
famous, and has remained the most important faculty at

Wurzburg ever since. The university library contains

200,000 volumes, and there are numerous scientific insti

tutes connected with the main institution. In 1886 it was
attended by 800 students (600 medical), and had a teach

ing staff of 70 professors and lecturers. The other edu
cational establishments of Wurzburg are numerous; among
them is a music institute, which gives instruction gratis in
vocal and instrumental music.

Wurzburg is surrounded by vineyards, which yield some
of the best wines in Germany; it also carries on the
manufacture of beer, leather, tobacco, and railway car

riages. The environs are highly picturesque as well as
fertile

;
the most interesting point is the Leistenburg,

on which stands the fortress of Marienburg, the resi

dence of the bishops until 1720. This position was
occupied by a Roman fort, and seems to have been
fortified by Bishop Conrad, who died in 1203. The
population of Wurzburg iu 1885 was 55,100, of whom
9000 were Protestants.

Wiirzburg is one of the most ancient and interesting towns of

Germany, and as the capital of an immediate episcopal principality

long played an important part in the history of the empire. The
first bishop was Burkard, consecrated in 741, though the town
seems to have existed in the previous century. The bishops soon

acquired a considerable share of temporal power, and in the 15th

century enjoyed the title of dukes of East Franconia. The citizens

of Wurzburg espoused the cause of Henry IV. against their bishop,
and in 1086 the town was twice taken by the contending armies.

Various imperial diets were held in Wurzburg, the chief being those

of 1180, when Henry the Lion was placed under the ban, and of

1209, when Otto IV. was betrothed. In 1525 the rebellious peasants
under Gbtz von Berlichingen took the town, but were repulsed
from the Marienburg, and were defeated with great slaughter by
the Swabian forces. The bishopric, which at one time embraced an
area of 190 square miles, with 250,000 inhabitants, was secularized

at the peace of Luueville, and passed to Bavaria in 1803. The

peace of Pressburg (1805) transferred it, under the name of an

electorate, to the grand-duke of Tuscany, who joined the Confedera
tion of the Rhine, assuming the title grand-duke of Wurzburg.
The congress of Vienna restored it to Bavaria. Archduke Charles

defeated Marshal Jourdan near Wurzburg in 1796 ;
and in 1866 the

bombarding of the citadel was the last warlike act of the Prussian

army of the Main. The Wiirzburg conference is the name given
to the meeting of the representatives of the smaller German states

iu November 1859 to devise some means of mutual support in the

imperial diet. Wircebirgum is the old Latin form of the name of

the town
; Herbipolis (herb-town ; Wurz is the German for root or

herb) appears in the 12th century.

WYANDOTTE, formerly a city and the county seat of

Wyandotte county, Kansas, United States, had in 1886

a population of 13,840. In that year Armourdale (2634)
and Kansas City, Kansas (4755), were consolidated with

Wyandotte under the name of Kansas City, Kansas. The

city is situated upon the west bank of the Missouri river

and north bank of the Kansas river, in eastern Kansas,

immediately adjoining the State line, and separated by it

from Kansas City, Missouri. The surrounding country
is a fertile and highly cultivated prairie. The city is

intersected by several railroads, most of which are branches

of the Missouri Pacific system. It is rather irregularly
laid out, being an aggregation of independent settlements,

and its municipal improvements are in a formative stage.

The population in 1886 was 21,229 (about 16 per cent, of

foreign birth and 20 per cent, coloured). Kansas City is

the third in the State in point of population.

WYAT, SIR THOMAS (1503-1542), is an important

figure historically in English literature, although his poetry
does not rank very high in intrinsic value. He was

undoubtedly the leader, the first in point of time, and the

acknowledged master of &quot;the company of courtly makers&quot;

who in the reign of Henry VIII., under Italian influence,

transformed the character of English poetry. SURREY (q.v.)

is usually associated with Wyat in this leadership, and his

influence was probably greater, as his verse was superior

in fluency, dexterity, and force. But the priority, the

actual lead, undoubtedly belongs to Wyat, who was Surrey s

senior by fourteen years, and was celebrated by the

younger poet with all the homage of an enthusiastic

disciple. That there should ever have been any doubt

upon the point arises from the fact that their poems were

not printed till several years after both were dead, that

they were then printed together in the same collection

(Totters Miscellany, 1557), and that Surrey s name was

placed first on the title-page by the publisher, while his

poems preceded Wyat s in the Miscellany. It is to Wyat
that the praise rightfully belongs of being the first writer

of sonnets in English. He is also our first writer of

satires in the classical form. Apart from the question of

their services as pioneers of new metres and a new vein

of love sentiment, there is a wide difference in character

between Surrey and Wyat. Their poetry strongly cor

roborates the evidence of their portraits by Holbein.

Wyat is much less bright and radiant, of a grave, sedate

cast, with a vein of humorous melancholy and satiric
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observation. It is uot known for certain that Wyat ever

travelled in Italy, but the probability that he did so is

strong. Wyat s father, Sir Henry, the owner of Allington
castle in Kent, was a prominent figure at the court of

Henry VII., and a residence at one of the Italian courts

was then a usual part of the education of a young man of

rank. Wyat was born in 1503, and we have no record

of him between his taking his bachelor s degree at

Cambridge at the age of fifteen and his being sworn a

member of the privy council at the age of thirty, except
that he took part in the tournament at a great feast held

by the king at Greenwich in 1525. He was knighted in

1536, and twice sent as ambassador to the emperor, a

strong proof of his repute as a statesman and diplomatist.

He died in 1542, in the course of a hurried journey to

Falmouth to meet and convoy an ambassador from the

emperor. Wyat is commonly known as Sir Thomas Wyat
the elder, to distinguish him from his son of the same name,
who headed an insurrection against Mary in 1554, and

paid the penalty of failure.

WYATT, JAMES (1743-1813), a popular architect, born

in Staffordshire in 1743, who lived at a time when architec

tural taste was at its lowest ebb. He spent some time in

Rome making measured drawings of the classical remains,
and on his return to England became one of the most

successful architects of his time, and eventually was elected

[(resident of the Royal Academy. On the death of Sir

William Chambers in 1796, Wyatt was appointed surveyor
to the Board of Works. His chief works were a number
of buildings at Kew for George III., all in the worst taste,

and Fonthill Abbey for the rich and eccentric Mr Beckford,
author of Vatliek. This enormous and costly mansion,
a sort of theatrical parody of a Gothic abbey, was erected

in an incredibly short space of time by relays of workmen

labouring day and night. The massive and lofty tower

collapsed soon after it was finished, and a great part of this

extravagant architectural freak has since been pulled down.

James Wyatt was killed by a fall from his carriage in 1813.

WYCHERLEY, WILLIAM (c. 1640-1715), the typical
&quot; Restoration dramatist,&quot; and one of the greatest masters

of the comedy of repartee, was born about 1640 at Clive,

near Shrewsbury, where for several generations his family
had been settled on a moderate estate of about 600 a year.
Like Vanbrugh, Wycherley spent his early years in France,

whither, at the age of fifteen, he was sent to be educated

in the very heart of the &quot;

precious
&quot;

circle who disported
on the banks of the Charente. Wycherley s friend, Major
Pack, tells us that his hero

&quot;

improved, with the greatest

refinements,&quot; the &quot;extraordinary talents&quot; for which he
was

&quot;obliged to nature.&quot; Although the harmless affecta

tions of the Rambouillets and Montausiers, among whom
he was thrown, are certainty not chargeable with the
&quot; refinements &quot;

of Wycherley s comedies comedies which
caused even his great admirer Voltaire to say afterwards

of them, &quot;II semble que les Anglais prennent trop de
libertd et que les Franchises n en prennent pas assez &quot;-

these same affectations seem to have been much more

potent in regard to the &quot;refinements&quot; of Wycherley s

religion.

Wycherley, though a man of far more intellectual power
than is generally supposed, was a fine gentleman first,

a responsible being afterwards. Hence under the mani

pulations of the heroine of the &quot;Garland&quot; he turned from
the Protestantism of his fathers to Romanism turned at

once, and with the same easy alacrity as afterwards, at

Oxford, he turned back to Protestantism under the mani

pulations of such an accomplished master in the art of

turning as Bishop Barlow. And if, as Macaulay hints,

Wycherley s turning back to Romanism once more had

something to do with the patronage and unwonted

liberality of James II., this merely proves that the deity
he worshipped was the deity of the

&quot;polite
world&quot; of his

time gentility. Moreover, as a professional fine gentle

man, at a period when, as the genial Major Pack says,
&quot; the

amours of Britain would furnish as diverting memoirs, if well

related, as those of France published by Rabutin, or those

of Nero s court writ by Petronius,&quot; Wycherley was obliged
to be a loose liver. But, for all that, Wycherley s sobriquet
of &quot;Manly Wycherley&quot; seems to have been fairly earned

by him, earned by that frank and straightforward way of

confronting life which, according to Pope and Swift, charac
terized also his brilliant successor Vanbrugh.

That effort of Wycherley s to bring to Buckingham s

notice the case of Samuel Butler (so shamefully neglected

by the court Butler had served) shows that the writer of

even such heartless plays as The Country Wife may be
familiar with generous impulses, while his uncompromising
lines in defence of Buckingham, when the duke in his turn

fell into trouble, show that the inventor of so shameless a

fraud as that which forms the pivot of The Plain Dealer

may in actual life possess that passion for fairplay which
is believed to be a specially English quality. But among
the &quot;

ninety-nine
&quot;

religions with which Voltaire accredited

England there is one whose permanency has never been
shaken the worship of gentility. To this Wycherley
remained as faithful to the day of his death as Congreve
himself. And, if his relations to that &quot; other world beyond
this,&quot;

which the Puritans had adopted, were liable to

change with his environments, it was because that &quot;other

world &quot; was really out of fashion altogether.

Wycherley s university career seems also to have been
influenced by the same causes. Although Puritanism had

certainly not contaminated the universities, yet English
&quot;

quality and politeness
&quot;

(to use Major Pack s words) have

always, since the great rebellion, been rather ashamed of

possessing too much learning. As a fellow-commoner of

Queen s College, Oxford, Wycherley only lived (according
to Wood) in the provost s lodgings, being entered in the

public library under the title of
&quot;

Philosophic Studiosus
&quot;

in July 1660. And he does not seem to have matriculated

or to have taken a degree.
Nor when, on quitting Oxford, he entered himself of

the Middle Temple, did he give any more attention to the

dry study of the law than was proper to one so warmly
caressed &quot;

by the persons most eminent for their quality
or politeness.&quot; Pleasure and the stage were alone open to

him, and in 1672 was produced, at the Theatre Royal,
Love in a Wood. With regard to this comedy Wycherley
told Pope told him &quot;over and over

&quot;

till Pope believed

him believed him, at least, until they quarrelled about

Wycherley s verses that he wrote it the year before he
went to Oxford. But we need not believe him : the worst

witness against a man is mostly himself. To pose as the

wicked boy of genius has been the foolish ambition of many
writers, but on inquiry it will generally be found that these

inkhorn Lotharios are not nearly so wicked as they would
have us believe. When Wycherley charges himself with

having written, as a boy of nineteen, scenes so callous and
so depraved that even Barbara Palmer s appetite for pro

fligacy was, if not satisfied, appeased, there is, we repeat,
no need to believe him. Indeed, there is -every reason to

disbelieve him, not for the reasons advanced by Macaulay,
however, who in challenging Wycherley s date does not

go nearly deep enough. Macaulay points to the allusions

in the play to gentlemen s periwigs, to guineas, to the

vests which Charles ordered to be worn at court, to the

great fire, &.C., as showing that the comedy could not have

been written the year before the author went to Oxford.

We must remember, however, that even if the play had
been written in that year, and delayed in its production

XXTV. SQ
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till 1672, it is exactly this kind of allusion to recent

events which any dramatist with an eye to freshness of

colour would be certain to weave into his dialogue. It is

not that
&quot; the whole air and spirit of the piece belong to

a period subsequent to that mentioned by Wycherley,&quot;

but that
&quot; the whole air and spirit of the piece

&quot;

belong to

a man, an experienced and hardened young man of the

world, and not to a boy who would fain pose as an

experienced and hardened young man of the world. The

real defence of Wycherley against his foolish impeachment
of himself is this, that Love in a Wood, howsoever inferior

in structure and in all the artistic economies to The

Country Wife and The Plain Dealer, contains scenes which

no inexperienced boy could have written- scenes which,

not for moral hardness merely, but often for real dramatic

ripeness, are almost the strongest to be found amongst his

four plays. With regard to dramatic ripeness, indeed, if

we were asked to indicate the finest touch in all Wycherley,
we should very likely select a speech in the third scene

of the third act of this very play, where the vain, foolish,

and boastful rake Dapperwit, having taken his friend to

see his mistress for the express purpose of advertising his

lordship over her, is coolly denied by her and insolently

repulsed.
&quot;

I think,&quot;says Dapperwit,
&quot; women take incon

stancy from me worse than from any man breathing.&quot;

Now, does the subsequent development of Wycherley s

dramatic genius lead us to believe that, at nineteen, he

could have given this touch, worthy of the hand that drew
Malvolio 1 Is there anything in his two masterpieces The

Country Wife or The Plain Dealer that makes it credible

that Wycherley, the boy, could have thus delineated by a

single quiet touch vanity as a chain-armour which no
shaft can pierce vanity, that is to say, in its perfect

development? However, Macaulay (forgetting that, among
the myriad vanities of the writing fraternity, this of pre

tending to an early development of intellectual powers
that ought not to be, even if they could be, developed early
is at once the most comic and the most common) is rather

too severe upon Wycherley s disingenuousness in regard to

the dates of his plays. That the writer of a play far more

daring than Etheredge s She Would if She Could and far

more brilliant too should at once become the talk of

Charles s court was inevitable
; equally inevitable was it

that the author of the song at the end of the first act, in

praise of harlots and their offspring, should touch to its

depths the soul of the duchess of Cleveland. Possibly
Wycherley intended this famous song as a glorification of

Her Grace and her profession, for he seems to have been
more delighted than surprised when, as he passed in his

coach through Pall Mall, he heard the duchess address
him from her coach window as a

&quot;rascal,&quot; a
&quot;villain,&quot;

and as a son of the very kind of lady his song had lauded.
For his answer was perfect in its readiness :

&quot;

Madam,
you have been pleased to bestow a title on me which

belongs only to the fortunate.&quot; Perceiving that Her Grace
received the compliment in the spirit in which it was
meant, he lost no time in calling upon her, and was from
that moment the recipient of those &quot; favours

&quot;

to which
he alludes with pride in the dedication of the play to her.
Voltaire s story (in his Letters on the English Nation) that
Her Grace used to go to Wycherley s chambers in the

Temple disguised as a country wench, in a straw hat, with

pattens on and a basket in her hand, may be apocryphal,
very likely it is, for disguise was quite superfluous in

the case of the mistress of Charles II. and Jacob Hall,
but it at least shows how general was the opinion that,
under such patronage as this, Wycherley s fortune as poet
and dramatist,

&quot; eminent for his quality and
politeness,&quot;

was now made.

Charles, who had determined to bring up his son, the

duke of Richmond, like a prince, was desirous of securing
for tutor a man so entirely qualified as was Wycherley to

impart what was then recognized as the princely education,
and it seems pretty clear that, but for the accident, to

which we shall have to recur, of his meeting the countess

of Drogheda at Bath and secretly marrying her, the educa

tion of the young man would actually have been entrusted

by his father to Wycherley as a reward for the dramatist s

having written Love in a Wood.

Whether Wycherley s experiences as a naval officer,

which he alludes to in his lines &quot; On a Sea Fight which
the Author was in betwixt the English and the Dutch,&quot;

occurred before or after the production of Love in a Wood
is a point upon which opinions differ, but on the whole
we are inclined to agree with Macaulay, against Leigh
Hunt, that these experiences took place not only after the

production of Love in a Wood but after the production of

The Gentleman Dancing Master, in 1G73. We also think,
with Macaulay, that he went to sea simply because it was
the

&quot;

polite
&quot;

thing to do so simply because, as he himself

in the epilogue to The Gentleman Dancing Master says,
&quot;

all gentlemen must pack to sea.&quot;

This second comedy is inferior to Love in a Wood, and
for the reasons already discussed in connexion with the

works of another dramatist (see VANBKUGH). In The

Relapse, however, the artistic mistake of blending comedy
and farce damages a splendid play, but leaves it a splendid

play still. In The Gentleman Dancing Master this ming
ling of discordant elements destroys a play that would
never under any circumstances have been strong, a play
nevertheless which abounds in animal spirits, and is

luminous here and there with true dramatic points.
It is, however, on his two last comedies The Country

Wife and The Plain Dealer that must rest Wycherley s

fame as a master of that comedy of repartee which,

inaugurated by Etheredge, and afterwards brought to

perfection by Congreve and Vanbrugh, supplanted the

humoristic comedy of the Elizabethans. The Country
Wife, produced in 1675, is so full of wit, ingenuity,
animal spirits, and conventional humour that, had it not

been for its motive a motive which in any healthy state

of society must always be as repulsive to the most lax as

to the most moral reader it would probably have survived

as long as the acted drama remained a literary form in

England. So strong, indeed, is the hand that could draw
such a character as Marjory Pinchwife (the undoubted

original not only of Congreve s Miss Prue but of

Vanbrugh s Hoyden), such a character as Sparkish (the
undoubted original of Congreve s Tattle), such a character

as Horner (the undoubted original of all those cool

impudent rakes with whom our stage has since been

familiar), that Wycherley is certainly entitled to a place

alongside Congreve and Vanbrugh. And, indeed, if

priority of date is to have its fair and full weight, it

seems difficult to challenge Prof. Spalding s dictum that

Wycherley is
&quot; the most vigorous of the set.&quot;

In order to do justice to the life and brilliance of The

Country Wife we have only to compare it with The

Country Girl, afterwards made famous by the acting of

Mrs Jordan, that Bowdlerized form of The Country Wife
in which Garrick, with an object more praiseworthy than

his success, endeavoured to free it of its load of un

paralleled licentiousness by disturbing and sweetening the

motive, even as Voltaire afterwards (with an object also

more praiseworthy than his success) endeavoured to disturb

and sweeten the motive of The Plain Dealer in La Prude.
While the two Bowdlerized forms of Garrick and Voltaire

are as dull as the JEsop of Boursault, the texture of

Wycherley s scandalous dialogue would seem to scintillate

with the changing hues of shot silk or of the neck of a
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pigeon or of a shaken prism, were it not that the many-
coloured lights rather suggest the miasmatic radiance of a

foul ditch shimmering in the sun. It is easy to share

Macaulay s indignation at Wycherley s satyr-like defilement

of art, and yet, at the same time, to protest against that

disparagement of their literary riches which nullifies the

value of Macaulay s criticism. And scarcely inferior to

Tlie Country Wife is The Plain Dealer, produced in 1677,
a play of which Voltaire said,

&quot; Je ne connais point de

comiklie chez les anciens ni chez les moderns ou il y ait

autant d
esprit.&quot; Strong language, no doubt

;
but Voltaire

lias prevented it from seeming too strong by turning
the play into La Prude, and offering us in that a subject
for comparison. No one has pointed out the immense
influence of this comedy, as regards manipulation of

dialogue, upon all our subsequent comedies of repartee,
from those of Congreve and Vanbrugh to those of Douglas
Jerrold and T. W. Robertson

; and, as to characters, he

who wants to trace the ancestry of Tony Lumpkin and
Mrs Hardcastle has only to turn to Jerry Blackacre and
his mother, while Manly (for whom Wycherley s early

patron, the duke of Montausier, sat), though he is perhaps
overdone, has dominated this kind of stage character ever

since. If but few readers know how constantly the blunt

sententious utterances of this character are reappearing,
not on the stage alone, but in the novel and even in poetry,
it is because a play whose motive is monstrous and intoler

able can only live in a monstrous and intolerable state of

society ;
it is because Wycherley s genius was followed by

Nemesis, who always dogs the footsteps of the defiler of

literary art. When Burns said
&quot; The rank is but the guinea stamp
The man s the gowd for a that,&quot;

when Sterne, in Tristram Shandy, said,
&quot;

Honours, like

impressions upon coin, may give an ideal and local value

to a bit of base metal, but gold and silver will pass all the

world over without any other recommendation than their

own weight,&quot; what did these writers do but adopt

adopt without improving Manly s fine saying to Freeman,
in the first act :

&quot; I weigh the man, not his title
;

tis not

the king s stamp can make the metal better or heavier &quot;1

And yet it is in the fourth and fifth acts that the

coruscations of Wycherley s comic genius are the most

dazzling ; also, it is there that the licentiousness is the

most astonishing. Not that the worst scenes in this play
are really more wicked than the worst scenes in Vanbrugh s

Relapse, but they are more seriously imagined. Being less

humorous than Vanbrugh s scenes, they are more terribly
and earnestly realistic

;
therefore they seem more wicked.

They form indeed a striking instance of the folly of the

artist who selects a story which cannot be actualized with

out hurting the finer instincts of human nature. When
Menander declared that, having selected his plot, he looked

upon his comedy as three parts finished, he touched upon a

subject which all workers in drama all workers in imagin
ative literature of every kind would do well to consider.

In all literatures ancient and modern an infinite wealth
of material has been wasted upon subjects that are unworthy,
or else incapable, of artistic realization

;
and yet Wycherley s

case is, in our literature at least, without a parallel. No
doubt it may be right to say, with Aristotle, that comedy
is an imitation of bad characters, but this does not mean
that in comedy art may imitate bad characters as earnestly
as she may imitate good ones, a fact which Thackeray
forgot when he made Becky Sharp a murderess, thereby

destroying at once what would otherwise have been the

finest specimen of the comedy of convention in the world.

And perhaps it was because Vanbrugh was conscious

of this law of art that he blended comedy with farce.

Perhaps he felt that the colossal depravity of intrigue in

which the English comedians indulged needs to be not

only warmed by a superabundance of humour but softened

by the playful mockery of farce before a dramatic circle

such as that of the Restoration drama can be really

brought within human sympathy. Plutarch s impeach
ment of Aristophanes, which affirms that the master of the

Old Comedy wrote less for honest men than for men sunk
in baseness and debauchery, was no doubt unjust to the

Greek poet, one side of whose humour, and one alone, could

thus be impeached. But does it not touch all sides of a

comedy like Wycherley s a Comedy which strikes at the

very root of the social compact upon which civilization is

built 1 As to comparing such a Comedy as that of the

Restoration with the Comedy of the Elizabethans, Jeremy
Collier did but a poor service to the cause he undertook
to advocate when he set the occasional coarseness of

Shakespeare alongside the wickedness of Congreve and

Vanbrugh. And yet, ever since Macaulay s essay, it has

been the fashion to speak of Collier s attack as being
levelled against the immorality of the &quot;Restoration

dramatists.&quot; It is nothing of the kind. It is (as was

pointed out so long ago as 1699 by Dr Drake in his little-

known vigorous reply to Collier) an attack upon the English
drama generally, with a special reference to the case of

Shakespeare. While dwelling upon that noxious and

highly immoral play Hamlet, Collier actually leaves un
scathed the author of The Country Wife, but fastens on

Congreve and Vanbrugh, whose plays profligate enough
in all conscience seem almost decent beside a comedy
whose incredible vis motrix is &quot;the modish distemper.&quot;

That a stage, indeed, upon which was given with applause
A Woman Killed ivith Kindness (where a wife dies of a

broken heart for doing what any one of Wycherley s

married women would have gloried in doing) should, in

seventy years, have given with applause The Country
Wife shows that in historic and social evolution, as in the

evolution of organisms,
&quot;

change
&quot; and &quot;

progress
&quot;

are very
far from being convertible terms. For the barbarism of

the society depicted in these plays was, in the true sense

of the word, far deeper and more brutal than any
barbarism that has ever existed in these islands within

the historic period. If civilization has any meaning at all

for the soul of man, the Englishmen of Chaucer s time,
the Anglo-Saxons of the Heptarchy, nay, those half-naked

heroes, who in the dawn of English history clustered along
the southern coast to defend it from the invasion of Caesar,

were far more civilized than that
&quot;

race gangrenee
&quot;

the

treacherous rakes, mercenary slaves, and brazen strumpets
of the court of Charles II.

,
who did their best to substitute

for the human passion of love (a passion which was known

perhaps even to palaeolithic man) the promiscuous inter

course of the beasts of the field. Yet Collier leaves

Wycherley unassailed, and classes Vanbrugh and Congreve
with Shakespeare !

It was after the success of The Plain Dealer that the

turning-point came in Wycherley s career. The great
dream of all the men about town in Charles s time, as

Wycherley s plays all show, was to many a widow, young
and handsome, a peer s daughter if possible, but in any
event rich, and spend her money upon wine and women.
While talking to a friend in a bookseller s shop at Tun-

bridge, Wycherley heard The Plain Dealer asked for by
a lady who, in the person of the countess of Drogheda,
answered all the requirements. An introduction ensued,
then love-making, then marriage a secret marriage, for,

fearing to lose the king s patronage and the income there

from, Wycherley still thought it politic to pass as a

bachelor. He had not seen enough of life to learn that in

the long run nothing is politic but
&quot;

straightforwardness.
&quot;

Whether because his countenance wore a pensive and sub-
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dued expression, suggestive of a poet who had married

a dowager countess and awakened to the situation, or

whether because treacherous confidants divulged his secret,

does not appear, but the news of his marriage oozed out,

it reached the royal ears, and deeply wounded the

father anxious about the education of his son. Wycherley
lost the appointment that was so nearly within his grasp,

lost indeed the royal favour for ever. He never had an

opportunity of regaining it, for the countess seems to have

really loved him, and Love in a Wood had proclaimed the

writer to be the kind of husband whose virtue prospers best

when closely guarded at the domestic hearth. Wherever he

went the countess followed him, and when she did allow

him to meet his boon companions it was in a tavern in

Bow Street opposite to his own house, and even there under

certain protective conditions. In summer or in winter he

was obliged to sit with the window open and the blinds

up, so that his wife might see that the party included no

member of a sex for which her husband s plays had

advertised his partiality. She died at last, however, and

left him the whole of her fortune. But the title to the

property was disputed ;
the costs of the litigation were

heavy so heavy that his father was unable (or else he

was unwilling) to come to his aid
;
and the result of his

marrying the rich, beautiful, and titled widow was that

the poet was thrown into the Fleet prison. There he

languished for seven years, being finally released by the

liberality of James II., a liberality which, incredible as

it seems, is too well authenticated to be challenged.
James had been so much gratified by seeing The Plain

Dealer acted that, finding a parallel between Manly s

&quot; manliness
&quot; and his own, such as no spectator had

before discovered, he paid off Wycherley s execution

creditor. Other debts still troubled Wycherley, however,
and he never was released from his embarrassments, not

even after succeeding to a life estate in the family property.
In coming to Wycherley s death, we come to the worst

allegation that has ever been made against him as a man
and as a gentleman. At the age of seventy-five he married

a young girl, and is said to have done so in order to spite
his nephew, the next in succession, knowing that he
himself must shortly die and that the jointure would

impoverish the estate. No doubt it is true enough that

he did marry the girl and did die eleven days afterwards
;

but, if we consider that the lady he married was young
and an heiress (or was supposed to be an heiress), and if

we further consider how difficult it was for an old gallant
of Wycherley s extraordinary personal vanity to realize his

true physical condition, we may well suppose that, even if

he talked about &quot;marrying to spite his nephew,&quot; he did
so as a cloak for other impulses, such as senile desire or

senile cupidity, or a blending of these impulses.

Wycherley wrote verses, and, when quite an old man,
prepared them for the press by the aid of Alexander Pope,
then not much more than a boy. But, notwithstanding
all Pope s tinkering, they remain contemptible. He died
in December 1715, and was buried in the vault of the
church in Covent Garden. (T. w.)
WYCLIFFE, 1 or WYCLIF, JOHN (c. 1320-1384), was

1 A note is necessary as to the spelling of Wycliffe s name. Out of
thirteen contemporary entries in documents, twelve give &quot;y&quot;

in the
first syllable ;

the seven entries in the Queen s College accounts show
four with

&quot;y&quot;
to three with &quot;i.&quot; but these do not certainly refer to

the reformer. In not one of these is there a
&quot; ck

&quot;

(though once a

&quot;kc&quot;) (see Mr F. D. Matthew, in the Academy, June 7, 1884).
The chroniclers, &c.

,
offer every imaginable variety of spelling, and it

is possible that our favourite form in more recent times,
&quot;

Wickliffe,&quot;

derived its popularity from the old play on the name,
&quot; nermani

vita,&quot;

which we find in Gascoigne. Our choice must be decided by usage,
and the spelling adopted in the present article is that of the village
from which Wyeliffe derived his name

;
it is also preferred by the

editors of the Wyeliffe Bible, by Milman, and by Bishop Stubbs.

born, according to Leland,
2 our single authority on

the point, at Ipreswel (evidently the place now called

Hipsw^ell), a mile from Richmond, in Yorkshire. The
date may have been somewhere about 1320. Leland

elsewhere mentions that he &quot;drew his
origin&quot; from

Wycliffe-on-Tees (Collectanea, ii. 329), so that his lineage
was of the ancient family which is celebrated by Scott in

Marmion. The &quot;Wycliffes
had a natural connexion with

the college at Oxford which had been founded in the

latter part of the previous century by their neighbours,
the Balliols of Barnard Castle; and to Balliol College,
then distinctively an &quot;

arts
&quot;

college,
3 John Wyeliffe in

due time proceeded. It has been generally believed, and
was in fact believed not many years after his death, that

he was a fellow of Merton College in 1356; but in all

probability this identification rests upon a confusion with

another and contemporary John Wyeliffe. That the

future reformer was a fellow of Balliol College is implied
in the fact that some time after 1356, but before the

summer of 1360, he was elected master of the college.
This office he held but a short time. So soon as 1361 he

accepted a college living, that of Fillingham in Lincoln

shire, and probably left Oxford for some time. In 1363,

however, he was back again, this time resident in Queen s

College, where he seems to have rented rooms at various

dates from this year onwards
;

4 on the 13th April 1378 he

obtained from his bishop leave of absence &quot; insistendo

literarum studio in universitate Oxon. per biennium,&quot;

and in the following November he exchanged his benefice

for one more conveniently situate, at Ludgarshall, in

Buckinghamshire. A certain amount of residence at

Oxford was necessary if he was now proceeding to a

degree in divinity, and still more if, as is generally under

stood, he is the same person with the John Wyeliffe who
was appointed, December 1365, to the wardenship of

Canterbury Hall, a house which Archbishop Islip had lately

founded for a mixed body of monks and secular clergy

men, and then, changing his mind, had filled exclusively
with the latter. His successor Archbishop Langham in

1367 reversed the arrangement, expelled Wyeliffe and his

colleagues, and substituted monks. Wyeliffe appealed to

Rome and lost his case, 1370. There seems no reason to

dispute the legality of the action either of Archbishop

Langham or of the cardinal who tried the appeal at

Viterbo
;
but Wyeliffe no doubt felt himself hardly used,

and (if he be rightly identified with the reformer) the

experience may have confirmed him in some of the

opinions which are characteristic of his subsequent career,

and which have been attributed, but only on the authority
of a bitter opponent, Thomas Netter of Walden, to dis

appointment at not receiving the bishopric of Worcester

(perhaps at its voidance in 1368). But the doubt as to

the identification in the one case, and the suspicion attach

ing to the evidence in the other, may disincline us to

reason about the motives which directed Wyeliffe on to

the path of reform.

Among the rest
&quot;

Wyclif
&quot;

has the support of Shirley, of Mr T. Arnold,
and of the Wyclif Society ;

while Wiclif
&quot;

is the popular form in

Germany.
2

Itinerary, Stow s transcript, Bodleian Library, Tanner MS., p.

464, f. 45 (Lelaiid s original being mutilated at this place). Hearue

misprinted the name &quot;

Spreswel,&quot; and thus set all Wycliffe s bio

graphers on a search after a vox nihili.
3 See a document of 1325 printed in the appendix to the Fourth

Report of the Historical Manuscripts Commission, p. 442 sq. Pro
vision for theological study was made by the benefaction of Sir Philip
Somervilleinl340 (Lyte, Hist. oftJie Univ. of Oxford, p. 154, 1886).

4 Hence arose the common mistake, which was repeated so lately
as in Milman s Hist, of Latin Christianity, bk. xiii. ch. vi., that

Wyeliffe began his university career at Queen s College. It is indeed

open to question whether this be not yet another John Wyeliffe ;
see

Mr H. T.
&quot;Riley

s remarks in the Second Report of the Historical

Manuscripts Commission, appendix, p. 141 sq.
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Some years indeed before this time he had thrown himself

publicly into the defence of what had become the national

resistance to the papacy at Avignon, closely associated

as the latter was with the interests of France. He had
entered the service of the royal court, and apparently as

king s chaplain (&quot;peculiaris regis clericus
&quot;)

had published
a tract, Determinatio quaedcun de Dominio, in support of

the action of parliament in 1306, when it repudiated the

tribute due to the pope. The tract is of interest, not only
because it contains the first trace of the writer s special
doctrine of &quot;dominium&quot; or lordship (adjusting the

spiritual relation to a feudal framework), but also because

it shows the line of thought by which Wycliffe s position
became determined in a sense hostile to the papal system.
It was not at the outset dogmatic but political elements

in it which provoked his censure. He disputed the right
of the spiritual power to interfere in temporal matters,
and was gradually led on to deny the lawfulness of any
temporal possessions of the church, and thus to become
the common enemy of the beneficed clergy and of the

endowed monks
;
with the friars he was at present on

friendly terms. Wycliffe thus drew from Richard Fitz-

Ralph, archbishop of Armagh, whose instruction he may
have personally followed in his youth,

1 his doctrine of
&quot;

dominium,&quot; which the latter had employed against the

friars and in favour of the endowed clergy ;
while at the

same time he combined it with the doctrine of the

excellence of &quot;evangelical poverty&quot; which he derived from
William of Ockham and the tradition of the Spiritual
Franciscans nearly half a century earlier. Wycliffe s

position may appear paradoxical ;
but in truth he made a

selection from the discordant views, and built up a con

sistent theory of his own, of which the salient principles
were (1) that sin deprived a man of all right to possess

anything; (2) that all property should be held in common;
(3) that the spiritual power is entirely separate from the

civil, and thus (4) that, should it overstep its bounds and
come into contact Avith temporal concerns, it becomes

thereby subject to civil jurisdiction ; (5) that the church
should hold no property ; (6) that excommunication is of

no effect unless justified by the sin of him against whom
it is directed

;
and (7) that in no case should it be pro

nounced for any offence connected with temporal affairs.

These views are expounded in Wycliffe s several treatises

De Dominio, which were written some time before 1377
and probably not long after 1370, though their precise
date has not yet been established. 2

Plainly such a writer was likely to be useful to the

court, where John of Gaunt was now supreme, especially
since Wycliffe enjoyed the reputation of an unmatched

proficiency in the scholastic learning of his day. On&quot; the

7th April 1374 he was presented by the crown to the

rectory of Lutterworth, in Leicestershire, which he held
until his death

;
and on the following July 26th he was

1
Archbishop FitzRalph had been a fellow of Balliol College, and

was vice-chancellor of the university in or about 1333 (A. a Wood,
Fasti Oxon., p. 21, ed. Gutch, 1790). His work, on which Wyclifl e

mainly based his theory, is entitled De Pauperie Salvatoris, and exists

only in manuscript ; but Mr R. L. Poole is preparing &quot;the greater
part of it for publication. An old legend makes Wycliffe take part
in the archbishop s controversy with the friars so early as 1360. It

was suspected by Robert Vaughan, aiid then denied by Shirley. The
further researches of Dr Lechler have placed the late date at which
Wycliffe began his opposition to the friars on a sure foundation

;
and

the fact has been confirmed decisively by the publication of the St
Albans Chronicon Angliw, by Mr E. M. Thompson, in 1874 (see pp.
116, 118), and more recently by that of the reformer s earlier Latin
works.

2 It is uniformly asserted that Wycliffe fell into heresy after his

admission to the degree of doctor (Fasc. Ziz., p. 2). The process about

Canterbury Hall makes the warden B.D. in 1367 or 1368 (Lyte, p.

252, n. y), so that if he be the reformer we havo au approximate
terminus a quo for his inception.

nominated one of the royal ambassadors to proceed to

Bruges to confer with the papal representatives on the

long-vexed question of
&quot;

provisions.&quot; The rank he took is

shown by the facts that his name stands second, next after

that of the bishop of Bangor, on the commission, and that

he received pay at the princely rate of twenty shillings

per diem. The commission itself was appointed in con

sequence of urgent and repeated complaints on the part
of the Commons, but the negotiations were practically
fruitless

;
the king had an interest in keeping up the

system of papal provisions and reservations, and it could

hardly be expected that any concessions that might be

gained by his commissioners would imply more than a

temporary compromise or an illusory advantage. Yet it

is possible that the real result of the negotiations is to be

found, not in the formal stipulations, but in certain articles

not then committed to writing which were laid before the

English parliament in February 1377.

Some time after his return Wycliffe was given the pre
bend of Aust in the collegiate church of Westbury-on-
Trim, which he held but a short time, the confirmation of

his appointment (November 6, 1375) being followed within

a fortnight by the grant of the benefice to another person.
Henceforth he lived mainly at Lutterworth and Oxford,

making, however, frequent and, as it seems, prolonged
visits to London from time to time. He assumed the

position of a popular preacher there, and delighted an

audience already sufficiently disaffected towards the rich

and powerful clergy. He was also closely allied with

John of Gaunt, who welcomed him as an instrument

towards his design of humbling the church. Wycliffe
indeed expressly refused to affirm that it was in such a

condition as to deserve spoliation ;
but when to this he

added that the decision was the affair of statesmen,
&quot;

politicorum qui intendunt praxi et statui regnorum
&quot;

(De Civili Dominio, i. 37, p. 269), it is plain that his theory

might readily commend itself to the duke, while the

proviso could only increase the hostility towards him of

the endowed clergy. For some years he was suffered to

spread his doctrines without hindrance. The archbishop
of Canterbury, Simon Sudbury, had no mind to proceed

against him until at length the pressure of the bishops

compelled him to summon the dangerous preacher to

appear before the bishop of London and answer certain

charges laid against him. The nature of these accusations

is not stated, but their purport can hardly be doubtful.

On the 19th February 1377 Wycliffe made his appearance
at St Paul s. He was accompanied by the duke of

Lancaster, by Lord Percy the marshal of England, and by
four doctors of the four mendicant orders. The trial,

however, came to nothing; for, before Wycliffe could open
his mouth, the court was broken up by a rude brawl

between his protectors and Bishop Courtenay, ending in a

general riot of the citizens of London, who were so much

enraged by the insult, to their bishop in his own cathedral

church coming as this did at the same time as a serious

attempt at an invasion by the duke in parliament of their

civic liberties (Chron. AnyL, p. 120) that they would

have sacked his palace of the Savoy had not Courtenay
himself intervened.

Wycliffe had escaped for the time, but his enemies did

not rely solely on their own weapons. Probably before

this they had set their case before the pope; and towards

the end of May five bulls were issued by Gregory XL,
who had just returned to Rome from Avignon, condemning
eighteen (or in other copies nineteen)

&quot;

conclusions
&quot; drawn

from Wycliffe s writings. All the articles but one are

taken from his first book De Civili Dominio, the recent

publication of which shows the charges to be honestly
made and the quotations to be entirely free from any
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suspicion of unfairness. The bulls truly stated Wycliffe s

intellectual lineage ;
lie was following in the error of

Marsiglio of Padua ;
and the articles laid against him are

concerned entirely with questions agitated between church

and state how far ecclesiastical censures could lawfully

affect a man s civil position, and whether the church had

a right to receive and hold temporal endowments. The

bulls were addressed (May 22) to the archbishop of

Canterbury and the bishcp of London, the university of

Oxford, and the king. The university was to take

Wycliffe and send him to the prelates; the latter were

then to examine the truth of the charges and to report to

the pope, Wycliffe being meanwhile kept in confinement.

The execution of the papal bulls was impeded by three

separate causes, the king s death on the 21st June
;
the

tardy action of the bishops, who enjoined the university

to make a report, instead of simply sending Wyclifie to

them
;
and the unwillingness of the university to admit

external authority, and, above all, the pope s right to order

the imprisonment of any man in England. The con

vocation, indeed, as the St Albans chronicler l states with

lamentation, made serious objections to receiving the bull

at all
;
and in the end it merely directed Wycliffe to

keep within his lodgings at Black Hall for a time.

If the university was disposed to favour the reformer,

the Government was not less so. John of Gaunt was for

the moment in retirement
;
but the mother of the young

king appears to have adopted his policy in church affairs,

and she naturally occupied a chief position in the new
council. As soon as parliament met in the autumn of

1377 Wycliffe was consulted by it as to the lawfulness of

prohibiting that treasure should pass out of the country
in obedience to the pope s demand. Wycliffe s affirmative

judgment is contained in a state paper still extant
;
and

its tone is plain proof enough of his confidence that his

views on the main question of church and state had the

support of the nation. 2 Indeed he had laid before this

same parliament his answer to the pope s bulls, with a

defence of the soundness of his opinions. His university,

moreover, confirmed his argument ;
his tenets, it said, were

true
(i.e., orthodox), though their expression was such as

to admit of an incorrect interpretation. But Wycliffe was
still bound to clear himself before the prelates who had
summoned him, and early in 1378 he appeared for this

purpose in the chapel of Lambeth Palace. His written

defence, expressed in some respects in more cautious

language than he had previously used, was laid before the

council; but its session was rudely interrupted, not only
by an inroad of the London citizens with a crowd of the

rabble, but also by a messenger from the princess of &quot;Wales

enjoining them not to pass judgment against Wycliffe ;

and thus a second time he escaped, either without sentence,
or at most with a gentle request that he would avoid dis

cussing the matters in question. Meanwhile his
&quot;pro-

testatio
&quot; was sent on to Rome.

In the autumn of this year Wycliffe was once more
called upon to prove his loyalty to John of Gaunt. The
duke had violated the sanctuary of Westminster by sending
a band of armed men to seize two knights who had taken

refuge there. They resisted, and one of them was killed.

After a while the bishop of London excommunicated all

concerned in the crime (excepting only the king, his

mother, and his uncle), and preached against the culprits
1 When he says that the bull was only received at Oxford shortly

before Christmas, he is apparently confounding it with the prelates
mandate, which is dated December 18 (Lewis, appendix xvii.) Chron.
Angl, p. 173.

8 In one text of this document a note is appended, to the effect that
the council enjoined silence on the writer as touching the matter therein
contained (Fasciculi Zizaniorum, p. 271). This, if true, was appar
ently a measure of precaution.

publicly at St Paul s Cross. The duke, fearing the anger
of the Londoners, arranged that the ensuing parliament
should be held at a safe distance, at Gloucester, and, it

was rumoured, proposed to bring before it a sweeping
scheme of spoliation of church property. Wycliffe was

required to write an apology for the duke s actions at

Westminster. His paper, which is still preserved, and

forms part of the De Ecclesia, seeks, without excusing the

homicide, to lay down the limits within which the privilege

of asylum is permissible, and maintains that the duke was

right in invading the sanctuary in order to bring escaped

prisoners to justice. But the duke s whole behaviour

seems to have been high-handed, and Wycliffe can with

difficulty be excused from a charge of subserviency to his

patron.
The year 1378 forms a turning point in Wycliffe s career.

The schism in the papacy caused by the election in

September of Clement VII. in opposition to Urban VI.

slowly decided Wycliffe towards a more revolutionary
attitude with respect to the Roman see, a power which

he now convinced himself was at the root of the disorders

of the church. He set on foot an active propaganda,

choosing the two special means of sending forth his
&quot;

poor
&quot;

or &quot;

simple priests
&quot;

to preach pure doctrine

throughout the country, and of making the first complete

English version of the Bible.. This latter work was mainly
executed by Wycliffe himself, but his friend Nicholas

Hereford did part of the Old Testament. Afterwards the

whole was revised by John Purvey, who assisted Wycliffe
in his parish duty at Lutterworth, and finished his edition

probably not long after the reformer s death. Most

existing copies are of the latter redaction, which is printed
in parallel columns with the older one in the great edition

of the version edited by J. Forshall and Sir F. Madden

(Oxford, 1851). Wycliffe s translation of the Bible, and

still more his numerous English sermons and tracts,

establish his now undisputed position as the founder of

English prose writing.

Wycliffe s itinerant preachers were not necessarily
intended to work as rivals to the beneficed clergy. The
idea that underlay their mission was rather analogous to

that which animated Wesley four centuries later. Wycliffe
aimed at supplementing the services of the church by

regular religious instruction in the vernacular
;
and his

organization included a good number of men who held or

had held respectable positions in their colleges at Oxford.

The influence of their teaching was soon felt throughout
the country. The common people were rejoiced by the

plain and homely doctrine which dwelt chiefly on the

simple
&quot; law

&quot;

of the gospel, while they no doubt relished

the denunciation of existing evils in the church which

formed, as it were, the burthen of such discourses. The

feeling of disaffection against the rich and careless clergy,

monks, and friars was widespread but undefined. Wycliffe
turned it into a definite channel (he was now persuaded
that the friars were as bad as the monks) ;

he insensibly

passed from an assailant of the papal to an assailant of

the sacerdotal power ;
and in this way he was led to reject

the distinctive symbol of that power, the doctrine of tran-

substantiation. It was in the summer of 1381 ;i that

Wycliffe propounded at Oxford a set of theses, substituting
for the accredited doctrine of the church one which

3 This is the date given in the Fasciculi Zizaniorum. Wood, how

ever, makes Berton chancellor in 1380 and 1382. But if Wycliffe s

heresy was first put forth in the latter year there seems to be hardly
time for the condemnation and then for the archbishop s summons to

the London council in May. It is safest therefore to leave the date

of the Fasciculi Zizaniorum undisturbed. The Peasants Revolt in

June 1381, and the murder of Archbishop Sudbury, may sufficiently

account for the interval between the Oxford and the London pro

ceedings.
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allowed the real presence of Christ in the consecrated

elements, but denied any change of substance, a doctrine

practically undistinguishable (unless by its scholastic form)
from the modern Lutheran doctrine. The theologians of

the university were at once roused. The chancellor,
William Berton, sat with twelve doctors (half of whom
were friars), and solemnly condemned the theses; Wycliffe

appealed to the king, and John of Gaunt hastily sent down
a messenger enjoining the reformer to keep silence on

the subject.
The condemnation at Oxford was almost immediately

followed by the Peasants Revolt, with which it has been

supposed that Wycliffe had something to do. The only

positive fact implicating him is the confession of one of

its leaders, John Ball, that he learned his subversive

doctrines from Wycliffe. But the confession of a con

demned man can seldom be accepted without reserve
;
and

we have not only the precise and repeated testimony of

Knyghton that he was a &quot;

precursor
&quot;

of Wycliffe, but also

documentary evidence that he was excommunicated as

early as 1366, long before Wycliffe exposed himself to

ecclesiastical censure. Wycliffe in truth was always careful

to state his communistic views in a theoretical way ; they
are confined to his Latin scholastic writings, and thus

could not reach the people from him directly. At the

same time it is very possible that his less scrupulous
followers translated them in their popular discourses, and
thus fed the flame that burst forth in the rebellion.

Perhaps it was a consciousness of a share of responsibility
for it that led them to cast the blame on the friars.

In any case Wycliffe s advocates must regret that in all

his known works there is only one trace of any repro
bation of the excesses that accompanied the outbreak.

In the following spring his old enemy William Courtenay,
now archbishop of Canterbury, resolved to take measures

for stamping out Wycliffe s crowning heresy. He called

a provincial council at the Blackfriars in London, which
assembled on the 21st May 1382, and sat with intervals

until July. The council was met by a hardly expected
manifestation of university feeling on Wycliffe s side.

The chancellor and both the proctors stood by him. They
allowed a Wycliffite sermon to be preached before the uni

versity on Ascension Day. The archbishop s commissary
complained that his life was not safe at Oxford. Still no

steps were taken to bring Wycliffe to judgment. Twenty-
four articles extracted from his works were condemned

;

some of his prominent adherents were imprisoned until

they recanted
;
the university officers were soon brought

to submission, but Wycliffe himself remained at large
and unmolested. It is said indeed by Knyghton that at

a council held by Courtenay at Oxford in the following
November Wycliffe was brought forward and made a

recantation
;
but our authority fortunately gives the text

of the recantation, which proves to be nothing more nor

less than a plain English statement of the condemned
doctrine. It is therefore lawful to doubt whether Wycliffe

appeared before the council at all, and even whether he
was ever summoned before it. Probably after the over

throw of his party at Oxford by the action of the Black-

friars council A\
r

ycliffe found it advisable to withdraw

permanently to Lutterworth. That his strength among
the laity was undiminished is shown by the fact that an
ordinance passed by the House of Lords alone, in May
1382, against the itinerant preachers was annulled on
the petition of the Commons in the following autumn.
In London, Leicester, and elsewhere there is abundant
evidence of his popularity. The reformer, however, was

growing old. There was work, he probably felt, for him
to do, more lasting than personal controversy. So in his

retirement he occupied himself, with restless activity, in

writing numerous tracts, Latin and English, as well as one
of his most important books, the Trialogus. In spite of

a, paralytic seizure which came upon him in 1382 or early
in 1383, he continued his labours. In 1384 it is stated

that he was cited by pope Urban VI. to appear before

him at Ptome
;
but to Rome he never Avent. On the 28th

December of this year, while he was hearing mass in his

own church, he received a final stroke, from the effects of

which he died on the New Year s eve. 1 He was buried

at Lutterworth
;
but by a decree of the council of Con

stance, May 4, 1415, his remains were ordered to be dug
up and burned, an order which was carried out by Bishop
Fleming in 1428.
At this distance of time Wycliffe s reputation is still a battle

ground of parties. By those who uphold the indefeasible sanctity of

church property, the exemption of the church from all control or

oversight on the part of the state, or yet more the apostolic pre

rogative of the Roman see, his political doctrine is judged as

revolutionary, sacrilegious, and heretical. His denial of tran-

substantiation is conceived to imply a base hypocrisy in his con
tinued discharge of priestly functions ; but they who maintain
this argument should bear in mind that the office of the mass is

older than the doctrine of transubstantiation, and a man cannot be

fairly accused of dishonesty in using words in a sense at all events

nearer that in which they were originally written. A sober study
of Wycliffe s life and works justifies a conviction of his complete
sincerity and earnest striving after what he believed to be right.
If he cannot be credited (as he has been by most of his biographers)
with all the Protestant virtues, he may at least claim to have dis

covered the secret of the immediate dependence of the individual

Christian upon God, a relation which needs no mediation of any
priest, and to which the very sacraments of the church, however

desirable, are not essentially necessary. When he divorces the
idea of the church from any connexion with its official or formal

constitution, and conceives it as consisting exclusively of the

righteous, he may seem to have gone the whole length of the most
radical reformers of the 16th century. And yet, powerful as was his

influence in England, it was but transient, and within forty years
it was nearly extinct. His true tradition is to be found not in his

own country but in Bohemia, where his works were eagerly read

and multiplied, and where his disciple John Huss, with less origin

ality but greater simplicity of character and greater spiritual force,

raised Wyclitfism to the dignity of national religion. To Huss,
whose works are to a great extent a cento of extracts from Wyclifie,

Luther owed much
;
and thus the spirit of the English teacher

had its influence on the reformed churches of Europe.
The documentary materials for Wycliffc s biography are to be found in John

Lewis s Life and Sufferings of J. Wiclif(nevf ed., Oxford, 1820), which contains

orum (probably the work of Thomas Netter of Walden), 1858 ; and II. T. Kiley s

notices in the appendices to the Second and Fourth Reports of the Historical

Manuscripts Commission. Among contemporary records the recently discovered

narrative of a monk of St Albans a bitter opponent of John of Gaunt is cf

conspicuous value ; it was published under the title of Chronicon Angliie, by
Mr E. M. Thompson, 1874. Of this the account in Walstngham s Hittoria

Anylicana (ed. H. T. Riley, 1863, 18G4) is mainly a modified version. Knyghton,
who wrote De Eventibus Angliie at Leicester in the heart of what may be

called the Wycliffe country, is very well informed as to certain passages in the

reformer s history, though his chronology is extremely faulty (printed in

Twysden s Hist. Anglic. Scriptores Decem, 1052). There are valuable notices also

in the continuation of the Euloyium Historiarum (vol. iii., ed. F. S. Haydon,
1863), in the Chronicle of Adam of Usk (ed. E. M. Thompson, 1876), and in more
than one of the continuations of lligden. For the study of Wycliffe s theology
the controversial works of Wodeford and Walden are important, but must

necessarily be used with caution.

Of modern biographies that by Dr G. V. Lechlei (Johann von Wiclif itnd die

Vorgeschichte der Reformation, 2 vols., Leipsic, 1873; partial Engl. trans., by P.

Lorimer, 1878, 1881, and 1884.) is by far the most comprehensive; it includes a

detailed exposition of the reformer s system, based to a considerable extent on

works which were then unpublished. Shirley s masterly introduction to thu

Weil J-,yie S aCCOUIll- III HIS Jjl*iut y UJ lite u/dlt/oity VJ L/u/u/t* IJLUUU/, i*u

correct our stock of biographical materials, and contain much valuable criticism.

Wycliffe s political doctrine is discussed by Mr K. L. Poole (Illustrations of the

History of Medixcal Thought, 1884) ;
and his relation fo Huss is elaborately

demonstrated by Ur J. Loserth
(#&quot;?

und Wiclif, Prague, 1884; also Engl. trans.)

Wycliffe s works are enumerated in a Catalogue by Shirley (Oxford, ISCJJ). Tho

following are published: -4. Latin. De Officio I astorali, ed. G. V. Lechler,

Leipsic, 18(13 ; Triatogus, ed. G. V. Lechler, Oxford, 18G1); portions of the fSununa

in Theologia, viz., De Cu-ili Dominio, i., ed. K. L. Poole, 188.5, ar.d De Ecclesia,

ed. J. Loseith, 188(5; De limedicta Incarnatione, ed. E. Harris, 1S8G
; Dialogue

sire Speculum Ecclesix Militantis, ed. A. W. Pollard, 188G ; Sermones, ed. J.

Loserth, 2 vols., 1887-88; Polemical Tracts, ed. K. Buddensieg, 2 vols., 1883;

De Compositione Hominis, an early work, ed. R. Beer, 1884. All but the first

two of these arc issued by the Wyclif Society, which was founded in 1882 for the

purpose of publishing all the reformer s unedited works.

1 Of Wycliffe s personal appearance we know hardly more than that

he was a spare man with frail health. None of the existing portraits

of him is contemporary.
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printed o&quot;xford7i828) Ts&quot;not included in either of these collections. (R. L. P.)

WYCOMBE, HIGH WYCOMBE, or CHIPPING WYCOMBE,
a municipal borough and market-town of Bucks, is situ

ated in the valley of the Wyck and on a branch of the

Great Western Railway, 29 miles west-north-west of

London, 25 south-east of Oxford, and 10 north of Maiden

head. Notwithstanding many additions to the town

within recent years, it still retains many evidences of

antiquity, including several mediaeval buildings. The

parish church of All Saints, the largest in the county,

was rebuilt in 1273 by the abbess and nuns of Godstowe,

Oxfordshire, on the site of an earlier Norman structure,

and underwent extensive reconstruction in the beginning

of the 15th century. The present western tower, 108 feet

in height, was completed in 1522, and adorned with

pinnacles in 1753. The style of the building is now

Early English with Decorated and Perpendicular addi

tions. The interior underwent extensive restoration in

1874, under the direction of the late G. E. Street, and

the restoration of the exterior is at present (1888) in

progress. For the grammar school, founded in 1555

by the mayor and burgesses of Wycombe, and now
under the direction of the charity commissioners, a hand

some new building was erected in 1883. The remains of

the Norman hall of St John the Baptist, incorporated in

the old school building, with its chapel in the Early

English style, adjoins the new building. The other princi

pal public buildings are the guild-hall, originally erected by
the earl of Shelburne in 1757, and altered and improved in

1859; the literary institute, 1854; the free library, per

manently endowed by a subscription of the townspeople
after the premises had been presented by J. O. Griffiths

;

the High Wycombe hospital, established in 1875
;
the

shambles, erected in 1761 on the site of the old hog
market; and the South Bucks auction mart, 1887. Some
remains still exist of Desborough Castle, supposed to have

been erected for defence against the Danes. There are a

number of almshouses, including those of Queen Elizabeth,
endowed in 1562 out of the revenues of the dissolved

fraternity of St Mary. In 1797 a military college was
established at Wycombe, which was transferred to Farn-

ham and the junior department to Sandhurst in 1812
and 1813. The Frogmore gardens were presented to

the town by J. O. Griffiths in 1877 as public pleasure-

grounds. There is a common pasturage, 30 acres in extent,
called the Rye. Formerly lace and strawplait making
were the staple industries, but they have been superseded
by chair-making, which of late years has greatly increased,
the number of chairs made annually now amounting to

over li millions. The rise of the industry was due to the
beech-woods in the neighbourhood ; but, in addition to the
cane and rush-bottomed chairs, for which these woods

supply the frames, chairs of a finer kind are now also

made from walnut, cherry, and other more valuable woods.
There are also flour and paper mills. The borough, which
is divided into three wards, is governed by a mayor, six

aldermen, and eighteen councillors. The population of

the municipal borough in 1871 (area then 122 acres) was
4811

;
in 1880 the area was extended to 400 acres, and

the population in 1881 was 10,618. The population of
the parliamentary borough (area 6395 acres), which existed
till 1885, was 10,492 in 1871 and 13,154 in 1881.

From the character of Roman remains found at Wycombe it
seems to have been an important Roman station. By the Saxons
a fortress called Desborough castle was erected for its defence. At
the Conquest it was a borough town, and was then held by Robert
Doily or Doyley. In the 9th year of Edward I. it reverted to the
crown. The incorporation of the borough is ascribed to HenryFrom the 28th of Edward I. it returned two members to

parliament, but in 1867 the number was reduced to one, and in

1885 it was merged in the South or Wycombe Division of the

county. Camden, writing in the beginning of the 17th century,

says of it, &quot;This town for largeness and beauty compares with the

best in the county, and as it is governed by a mayor is justly pre
ferred to the rest.

&quot;

During the Civil War it was the scene of a

skirmish between Prince Rupert and the Parliamentarian forces, in

which the latter were defeated.
See Parker s Antiquities of Wycombe, 1878.

WYNTOUN, ANDREW OF, a Scottish monk who
flourished at the beginning of the 15th century, was
the author of the Orygynale GronyTf.il of Scotland. The

chronicle, which is in verse and has some historical value

from the use made in it of the St Andrews registers, is

called
&quot;

original&quot;
because it begins with the beginning of the

world, the second chapter giving an account of the creation

of man. The history of Scotland is brought down to the

death of Robert III. in 1406. Of the chronicler himself

nothing is known except what he tells us in his prologue,

namely, that he was a canon regular of St Andrews, and

prior of Serf s Inch in Lochleven. The chronicle has been

twice carefully edited and annotated, by Macpherson in

1795, and by David Laing in 1872-79.

WYOMING, a Territory of the United States, is Plate

nearly rectangular in shape, having as its boundaries XVI I.

the 41st and 45th parallels of N. latitude and the 27th

and 34th meridians west of Washington. South of it

are Colorado and Utah; on the west, Utah, Idaho, and

Montana; on the north, Montana; and on the east,

Dakota and Nebraska. The area is 97,890 square miles.

The surface is greatly diversified. Its mean elevation is Moun-

great, being probably not less than 6400 feet. The low- tams -

est portions of the Territory are along the northern and

eastern borders, where in several places the surface is less

than 5000 feet above sea-level, while its highest points
exceed 13,000 feet. By far the greater part consists of

high plains, which are broken by numerous mountain ranges
and ridges, which form parts of the Rocky Mountain system.
This system enters the Territory in the south-eastern part,

and traverses it in a north-west direction. On the south

it consists of three members, the Laramie range, which is

crossed by the Union Pacific railroad at Sherman, and

the Medicine Bow and Park ranges, which separate
branches of the North Platte river. These ranges run out

and fall down into the plain in the southern part of the

Territory, leaving for 150 miles a broad flat plateau to re

present the Rocky Mountain system. The ill-defined sum
mit of this plateau forms the parting between the waters

of the Missouri and Colorado. Eastward this plateau

slopes to the Great Plains, and westward to the Green

river basin, The Union Pacific Railroad traverses it, and

therefore the traveller upon this road sees little of the

Rocky Mountains except at a distance. Farther north

the mountains rise again from this plateau in several

ranges. The principal of these is that known as the Wind
River range, which in a sense is continued northward

beyond the northern boundary of the Territory by the

Ab.iroka range. The former contains the most elevated

lai: 1 in the Territory, its highest peak being Fremont s,

with cm elevation of 13,790 feet. The latter range is in

its sc ithern part a great volcanic plateau, elevated 10,000
to 11,COO feet above the sea, while farther north it is

eroded into very rugged mountain forms. About the

point where these ranges join, there is a confused mass of

mountains of great breadth and considerable height. In

this elevated mass rise streams flowing to the Atlantic,

the Gulf of California, and the Pacific. The highest peaks
of these mountains are those known as the Three Tetons,
the most elevated of which, Mount Hayden, has an

altitude of 13,691 feet. East of the Wind River and
Absaroka ranges, and separated from them by the valley
of the Wind River and the Big Horn basin, is the range
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known as the Big Horn Mountains, which is reputed to

contain peaks having an altitude of 12,000 feet. These

ranges form the backbone of the Territory. Eastward

from the Big Horn and Laramie ranges stretch the plains

in an almost unbroken expanse, gently sloping to the

eastward from an altitude of about 6000 feet at the base

of the mountains, while south-west of the Wind River

range is spread the expanse of the Green river basin,

through which flows the principal fork of the Colorado.

The drainage system of Wyoming is somewhat complex.
While the mountainous regions are well watered by
numerous streams, the broad valleys and the plains are

poorly supplied with streams. Many of those which flow

full in the mountains during the entire year run dry
in summer upon the plains. None of the streams are

navigable. The eastern three-fourths of the Territory is

drained by the tributaries of the Missouri to the Atlantic.

Of this area the North Platte drains the southern portion
of the Rocky Mountain system, together with a large part
of the plains lying north and east of it. Farther north

ward and eastward the plains are drained by the Cheyenne
river. The eastern face of the Big Horn mountains is

drained by the Powder and Tongue rivers, while from its

western slopes, and from the eastern slopes of the Wind
River and Absaroka ranges, the Wind River, known lower

clown in its course as the Big Horn, collects the waters.

The Yellowstone, heading in the confused mass of moun
tains about the north end of the Wind River range, flows

northward through a beautiful lake, draining the west

slope of the Absaroka range. The Snake, or &quot; Mad &quot;

river

of the early explorers, heading in the same mass of

mountains, flows south-westward to seek an exit from

them, while the Green, whose sources are in the same
elevated country, drains the west slope of the Wind River

range, and flows southward through the broad sage-covered

expanse known as the Green river basin. In the south

west corner of the Territory is a small area drained by
means of Bear river into Great Salt Lake.

The geological structure of Wyoming is even more

complicated than its surface features. In the north

western corner is an area in which volcanic action, as

represented in hot springs and geysers, is still alive, while

the evidences of volcanic action upon a tremendous scale,

in recent geological time, are seen in the form of sheets of

lava and volcanic breccia, which are spread over the land,

and from which mountain ranges have been carved. Most
of this region is comprised in the YELLOWSTONE NATIONAL
PARK (q.v.), which has been set apart from settlement by the

general Government. Many of the mountain slopes show
a succession of the stratified formations, from the Triassic

downwards through the series. The plains region is mainly
floored by Tertiary and Cretaceous formations, as is also the

case with the higher plateaus and with the Green river basin.

The native fauna of Wyoming resembles that of the other north
west Territories. The larger quadrupeds, which were formerly very
abundant, and which are now not unfrequently to be met with,
are the grizzly, black, and cinnamon bears, the North American

panther, the elk, the moose, two or three species of deer, and the

antelope. Upon the plains are seen the grey wolf and the coyote,
the jack rabbit, the prairie dog, and the gopher. The buffalo,
which was formerly extremely abundant upon the plains, is now
practically extinct.

The eastern plains are mninly grass-covered, but as one goes
westward the grass gradually disappears, and gives place to artemisia
and greascwood. Forests are confined almost entirely to the

mountains, although the high plains in the Yellowstone Park, in

the north-western corner of tbe Territory, are covered with timber.
The forests arc composed of quaking aspen upon the lower slopes,
succeeded at greater elevations by pines and spruces, the upper limit

of timber in the Territory being about 10,000 feet above the sea.

Wyoming has, in common with most of the western States,
an arid climate. In the arable regions the rainfall is nowhere
sufficient for the needs of agriculture, and irrigation is universally

practised. The rainfall ranges in this part of the Territory from

8 to 15 inches, being greater in the eastern part and diminishing
westward. Upon the mountains it probably reaches, if it does not

exceed, 30 inches annually.
The temperature ranges with the elevation. Upon the plains

and plateaus and in the valleys (this comprising nearly all the

habitable parts of Wyoming) the annual temperature is between
40 and 50 F. Upon the mountains it diminishes until at an
altitude of 10,000 feet it reaches approximately the freezing point.
At the last census (1880) the Territory contained 20,789 inhabit- Popula-

ants. In 1870 there were only 9118, showing an increase of 128 tion.

per cent. The population is now (1888) estimated at not far from

40,000. As in all frontier communities, a large proportion con
sists of adult males. In 1880 there were 14,152 males to 6637
females. The proportion of the foreign born was large, there being
5850 of this class to 14,939 natives.

The Territory contains eight counties : Albany (population 4626),
Carbon (3438), Crook (239), Johnson (637), Laramie (6409), Sweet-

water (2561), Uinta (2879), and Fremont (formed since 1880). The

principal cities are Cheyenne, the capital, which is situated upon
the plains, near the east base of the Laramie range (population in

1880, 3456); Laramie City, near the west base of the same range

(2696) ; Rawlins, upon the high plateau forming the continental

watershed (1451); and Evanston, in the south-west corner of the

Territory (1277).
The industries of Wyoming mainly relate to the raising of cattle Cattle

and to mining. The former industry is in proportion to the raising,

number of inhabitants very large, and has been until recently ex

tremely profitable. The raising of cattle is carried on at slight

expense, the cattle being allowed to range freely over the plains,
and little provision is made for feeding and shelter, even in winter,
as the loss from exposure and starvation is not sufficiently great to

warrant the additional expense. In 1880 the number of cattle was
returned as 521 .213, and sheep as 450,225. In 1887 the report of the

governor states that the number of cattle has increased to 753,648,
while that of sheep has slightly diminished, being 421,688.
Mines of gold and silver have been worked to a limited extent Mining,

near the east base of the AVind River range and in the north-western

part of the Territory, and also at the extreme south, in the Park

range, but the production is insignificant. On the other hand, the

coal mines of Wyoming are very valuable
; they are mainly situated

in the southern part of the Territory, at Carbon, Rock Spring,

Almy, and Twin Creek, on or near the Union Pacific Railroad.

The production in 1886 was 829,355 tons, valued at $2,488,065.
As in other Territories, the government of Wyoming is under Govern-

the immediate jurisdiction of the United States, the executive and ment.

judicial officers being appointed by the president. The treasurer is

appointed by the governor. The Territory has a legislature consisting
of two houses, the members of which are elected by the people.
The area of Wyoming was in the main included in the Territory History,

of Louisiana, acquired by the United States by purchase from

France. The western part was acquired by prior settlement, as

was the case with Washington, Oregon, and Idaho. It was or

ganized as a Territory in 1868. The progress of settlement has

until recent years been very slow, owing to the inhospitable
character of the country along its southern border, traversed by
the Union Pacific railroad, and to the occupation by Indians of the

more fertile districts. Latterly, as the Indians have been removed,
settlement has progressed more rapidly. (H. G*. )

WYON, THOMAS (1792-1817), medallist, was born at

Birmingham in 1792. He was apprenticed to his father,

the chief engraver of His Majesty s seals, and studied in the

schools of the Royal Academy, London, where he gained
silver medals in both the antique and the life class; he also

obtained a gold medal from the Society of Arts. He was

appointed probationary engraver to the mint in 1811, and

soon after engraved his medal commemorative of the

peace, and his Manchester Pitt medal. In 1815 he was

appointed chief engraver to the mint; but he sank into

ill-health, and died at Hastings on September 22, 1817, at

the age of twenty-five.

A memoir of Wyon, with a list of his works, appeared in the

Gentleman s Magazine for February 1818. His younger brother,

Benjamin Wyon (1802-1858), and his nephews, Joseph Shepherd
Wyon (1836-1873) and Alfred Benjamin AVyon (1837-1884),
were also well-known medallists. They successively held the

appointment of chief engraver of Her Majesty s seals.

WYON, WILLIAM (1795-1851), medallist, cousin of

Thomas Wyon, was born at Birmingham in 1795. In

1809 he was apprenticed to his father, a die-sinker.

Removing to London, he studied the works of Flaxman,
attended the schools of the Royal Academy, and gained a

gold medal from the Society of Arts for a copy of the head

XXIV. 90
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of Ceres, and a second for an original group. In 181 G lie

was appointed assistant engraver to the mint, and in 1828

chief engraver ;
in 1831 he was elected associate and in

1838 fufl member of the Royal Academy. He executed

coinages for George IV., William IV., and Queen Victoria,

the Peninsular, Trafalgar, and Cabul medals, the William

IV. coronation medal, and those of many learned societies.

He died at Brighton on October 29, 1851. A memoir,
with a list of his works, by Nicholas Carlisle, was privately

issued in 1837.

WYTTENBACH, DANIEL ALBERT (1746-1820), a

famous classical scholar, was born at Bern, of a family
whose nobility and distinction he loved to recall. In par

ticular, he was proud of his descent from Thomas Wytten-

bach, professor of theology in Basel at the end of the 15th

and beginning of the 16th centuries, who numbered the

Reformer Zwingli and other distinguished men among his

pupils. Wyttenbach s own father was also a theological

professor of considerable note, first at Bern, and then at

Marburg. His removal to Marburg, which took place in

1756, was partly due to old associations, for the elder

Wyttenbach had studied there under the famous Christian

Wolff, and embodied the philosophical principles of his

master in his own theological teaching. Soon after the

Wyttenbachs settled in Germany the great war broke out,

and the region around Marburg suffered severely, so that

the scenes and excitement of military life must have

powerfully affected the growth of the boy s somewhat
sensitive character. After a careful preliminary education,

partly in the schools of Bern and Marburg, partly by
private tutors, and always under the eye of a severe but
conscientious and affectionate father, young Wyttenbach
entered at the age of fourteen the university of Marburg,
and passed through a four years course there. His

parents intended that he should become a Lutheran pastor.
The first two years were given up to general education,

principally to mathematics, &quot;philology,&quot;
and history.

The professor of mathematics, Spangenberg, acquired great
influence over young Wyttenbach. He is said to have

taught his subject with great clearness, and with equal
seriousness and piety, often referring to God as the supreme
mathematician, who had constructed all things by number,
measure, and weight.

&quot;

Philology
&quot;

in the German univer
sities of that age meant Hebrew and Greek. These two

languages were generally handled by the same professor,
and were taught almost solely to theological students.

Wyttenbach s university course at Marburg was troubled
about the middle of the time by mental unrest, due to the
fascination exercised over him by Bunyan s Pilgrim s Pro
gress. Like Bunyan himself, he believed that he was
doomed to perdition, and that he had committed the inex

piable sin against the Holy Ghost. The disorder was
cured by Spangenberg. The principal study of the third

year was metaphysics, which took Wyttenbach entirely
captive. The fourth and last year was to be devoted to

theology and Christian dogma. Wyttenbach had hitherto
submitted passively to his father s wishes concerning his

career, in the hope that some unexpected occurrence might
set him free. But he now turned away from theological
lectures, and privately devoted his time to the task of

deepening and extending his knowledge of Greek literature.
His father was wise enough to leave him to follow his own
bent. To use Wyttenbach s own words, he looked up to

every Greek book as a temple of wisdom. But the
struggle for knowledge was hard, and taxed all his powers.He possessed at the time, as he tells us, no more acquaint
ance with Greek than his own pupils at a later time could
acquire from him during four months study. He was
almost entirely without equipment beyond the bare texts
of the authors. Each author only yielded after a pro

tracted siege. But Wyttenbach was undaunted, and four

years persistent study gave him a knowledge of Greek
such as few Germans of that time possessed. His love for

philosophy carried him towards the Greek philosophers,

especially Plato. He describes himself as walking about

the meadows near Marburg, conning portions of his text

of Plato, which he had taken to pieces for easier carriage.

During this period Ruhnken s notes on the Platonic lexicon

of Timieus fell into his hands. Ruhnken was for him al

most a superhuman being, whom he worshipped day and

night, and with whom he imagined himself as holding
converse in the spirit. Taking up the works of Julian,
he emended them on the principles of Ruhnken. When
Wyttenbach was twenty-two he determined to seek else

where the aids to study which Marburg could not afford.

His father, fully realizing the strength of his son s pure

passion for scholarship, permitted and even advised him to

seek Heyne at Gottingen. From this teacher he received

the utmost kindness and encouragement, and he was urged
by him to dedicate to Ruhnken the first fruits of his

scholarship. Wyttenbach therefore set to work on some
notes to Julian, Eunapius, and Aristoenetus, and Heyne
wrote to Ruhnken to bespeak his favourable consideration

for the work. Before it reached him Ruhnken wrote a

kind letter to Wyttenbach, which the recipient
&quot;

read,

re-read, and kissed,&quot; and another on receipt of the tract,

in which the great scholar declared that he had not looked

to find in Germany such knowledge of Greek, such power
of criticism, and such mature judgment, especially in one
so young. Wyttenbach was now able with boldness to

devote himself to the career of a scholar. He studied

with ardour the works of the great scholars of the Nether

lands, and in his morning and evening petitions prayed
that it might be given him to see Valckenaer and Ruhnken
in the flesh. By Heyne s advice, he now worked hard at

Latin, which he knew far less thoroughly than Greek, and
we soon find Heyne praising his progress in Latin style
to both Ruhnken and Valckenaer. He now wrote to ask

their advice about his scheme of corning to the Netherlands

to follow the profession of a scholar. Ruhnken strongly
exhorted Wyttenbach to follow his own example, for he too

had been designed by his parents for the Christian ministry
in Germany, but had settled at Leyden on the invitation

of Hemsterhuis. Valckenaer s answer was to the same

effect, but he added that Wyttenbach s letter would have
been pleasanter to him had it been free from excessive

compliments. These letters were forwarded to the elder

Wyttenbach, with a strong recommendation from Heyne.
The old man had been himself in Leyden in his youth,
and entertained an admiration for the scholarship of the

Netherlands; so his consent was easily won. Young
Wyttenbach reached Leyden in 1770. According to his

own description, he approached the gates of the city with

a feeling of religious awe such as might have passed over

an ancient visitant to Athens and the Acropolis. As he

neared Ruhnken s door, the words of Homer &quot;surely
there

is some god within
&quot;

were in his mind. He was delighted
to find the great man entirely free from the pomposity
and assumption which had made many of the German

professors disagreeable to him. A year was spent with

great contentment, in learning the language of the people,
in attending the lectures of the great &quot;duumviri&quot; of

Leyden, and in collating MSS. of Plutarch. At the end of

1771 a professor was wanted at Amsterdam for the College
of the Remonstrants. By the recommendation of Ruhnken,
Wyttenbach obtained the chair, which he filled with great
success for eight years. His lectures took a wide range.
Those on Greek were repeated also to the students of the

university of Amsterdam (the &quot;Athenaeum&quot;).
In 1775

a visit was made to Paris, which was fruitful both of new



friendships and of progress in study. About this time, on

the advice of Ruhnken, Wyttenbach began the issue of his

Bibliotluca Critica, which appeared at intervals for the

next thirty years. The object professed in the preface

was to help in rescuing classical studies from the neglect

into which they had fallen, by creating an interest in

new works of merit, through critical notices, embody

ing the results of original research by the writer himself.

It was in fact a kind of critical review written by one

man. The methods of criticism employed were in the

main those established by Hemsterhuis, and carried on by
Valckenaer and Ruhnken, and the publication met with

acceptance from the learned all over Europe. In 1777 the

younger Burmann
(&quot;

Burmannus Secundus
&quot;)

retired from

his professorship at the Athenreum, and Wyttenbach

hoped to succeed him. When another received the appoint

ment, he was sorely discouraged. Only his regard for

Ruhnken and for Dutch freedom (in his own words
&quot; Ruhnkeui et Batavw libertatis cogitatio &quot;) kept him in

Holland. For fear of losing him, the authorities at

Amsterdam nominated him in 1779 professor of philosophy.

Some of his lectures given in this capacity were worked

up for publication ;
in particular a treatise on logic belongs

to this period. In philosophy Wyttenbach never shook off

the influence of Wolff, and the Kantians were irate because

he failed to appreciate their master. In 1785 Toll,

Burmann s successor, resigned, and Wyttenbach was at

once appointed to succeed him. His full title was &quot;

pro
fessor of history and eloquence and Greek and Latin liter

ature.&quot; He had hardly got to work in his new office when
Valckenaer died, and he received a call to Leyden. Greatly
to Ruhnken s disappointment, he declined to abandon the

duties he had so recently undertaken. In 1787 began the

internal commotions in Holland, afterwards to be aggra
vated by foreign interference. Scarcely during the re

maining thirty-three years of Wyttenbach s life was there

a moment of peace in the land. He held entirely aloof

from factions, and yearned continually after quiet and

reconciliation. About this time two requests were made
to him for an edition of the Moralia of Plutarch, for which

a recension of the tract
&quot; De sera numinis vindicta

&quot; had
marked him out in the eyes of scholars. One request
came from the famous &quot; Societas Bipontina,&quot; the other

from the delegates of the Clarendon Press at Oxford.

Wyttenbach, influenced at once by the reputation of the

university, and by the liberality of the Oxonians in

tendering him assistance of different kinds, declined the

offer of the Bipontine Society, very fortunately, since their

press was soon destroyed by the French. The fortunes of

Wyttenbach s edition curiously illustrate the text &quot; habent

sua fata libelli.&quot; The first portion was safely conveyed to

Oxford in 1794. Then war broke out between Holland

and Great Britain. Randolph, Wyttenbach s Oxford

correspondent, advised that the next portion should be

sent through the British ambassador at Hamburg, and the

MS. was duly consigned to him &quot; in a little chest well pro
tected by pitch.&quot;

After sending Randolph a number of

letters without getting any answer, Wyttenbach in disgust

put all thought of the edition from him, and a shudder

ran through his frame whenever Plutarch was mentioned.

At last, after simultaneous letters had been despatched to

a good many delegates of the Clarendon Press, the missing
box was discovered in a forgotten corner at Hamburg,
where it had lain for two years and a half. The work
was finally completed in 1805. Meanwhile Wyttenbach
received repeated invitations to leave Amsterdam, which
were refused. One came from his native city Bern,
another from Leyden, where vacancies had been created

by the refusal of professors to swear allegiance to the new
Dutch republic set up in 1795, in which Wyttenbach had
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acquiesced. But he only left Amsterdam in. 1799, when
on Ruhnken s death he succeeded him at Leyden. Even
then his chief object in removing was to facilitate an

arrangement by which the necessities of his old master s

family might be relieved. His removal came too late in

life, and he was never so happy at Leyden as he had been

at Amsterdam. Before long appeared the ever-delightful

Life of David Ruhnken. Though written in Latin, this

biography deserves to rank high in the modern literature

of its class. It is composed in a style that is lucid, flowing,
and graceful, not imitated from any one ancient author,
but (a few grammatical matters apart) such as we can

imagine that some gifted Roman of the classical time

might well have struck out for himself. One of Ruhnken s

friends called it &quot;a Milesian
tale,&quot; partly from the fascin

ation of the style, and partly because the book often took

such a wide range that Ruhnken was lost amid extended

observations springing out of his relation to the classical

studies of his age. Of Wyttenbach s life at Leyden there

is little to tell. The continual changes in state affairs

greatly disorganized the universities of Holland, and

Wyttenbach had to work in face of much detraction
;

still

his success as a teacher was very great. In 1805 he

narrowly escaped with his life from the great gunpowder
explosion, which killed 150 people, among them the Greek

scholar Luzac, Wyttenbach s colleague in the university.

One of Wyttenbach s letters gives a vivid account of the

disaster. During the last years of his life he suffered

severely from illness and became nearly blind. After the

conclusion of his edition of Plutarch s Moralia in 1805,
the only important work he was able to publish was his

well-known edition of Plato s Phxdo. Many honours were

conferred upon him both at home and abroad, and in

particular he was made a member of the French Institute.

Shortly before his death, he obtained the licence of the

king of Holland to marry his sister s daughter, Johanna

Gallien, who had for twenty years devoted herself to him
as housekeeper, secretary, and aider in his studies. The
sole object of the marriage was to secure for her a better

provision after her husband s death, because as the widow
of a professor she would be entitled to a pension. Johanna

Gallien was a woman of remarkable culture and ability,

and wrote works held in great repute at that time. On
the festival of the tercentenary of the foundation of the

university of Marburg, celebrated in 1827, the degree of

doctor was conferred upon her. Wyttenbach died of

apoplexy in 1820, and he was buried in the garden of his

country house near Amsterdam, within sight, as he noted,

of the dwellings of Descartes and Boerhaave.

Although his work can hardly be set on the same level as that

of Heinsterhuis, Valckenaer, and Ruhnkeu, yet he was a very
eminent exponent of the sound methods of criticism which they
established. These four men, more than any others after Beutley,
laid the foundations of Greek scholarship as.it exists to-day. The

precise study ofgrammar, syntax, and style, aud the careful criticism

of texts by the light of the best manuscript evidence, were upheld

by these scholars in the Netherlands when they were almost entirely

neglected elsewhere on the Continent, and were only pursued with

partial success in England. Wyttenbach may fairly be regarded
as closing a great period in the history of scholarship. He lived

indeed to see the new birth of German classical learning, but his

work was done, and he was unaffected by it. Wyttenbach s

criticism was less rigorous, precise, and masterly, but perhaps more
sensitive and sympathetic than that of his great predecessors in

the Netherlands. In actual acquaintance with the philosophical

writings of the ancients, he has probably never been surpassed. In

character he was upright and simple-minded, but shy and retiring,

and often failed to make himself appreciated. His life was not

passed without strife, but his few friends were warmly attached to

him, and his many pupils were for the most part his enthusiastic

admirers. Wyttenbach s biography was written in a somewhat

dry and lifeless manner by Mahuc, one of his pupils, who also

published some of his letters. His Opitscula, other than those

published in the Billiotlicca Critica, were collected in two volumes

(Ley den, 1823). (J. S. R.)
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X
X represents the Phoenician letter Samekh, to which the

^ __ old Ionian 3E is singularly close in form. This

form is familiar to Greek students, because it belongs to the

alphabet that superseded the alphabet of the Eubocan type

which was first in use at Athens. But the Eubocan form

of the letter was + (see Eoehl, I.G.A., No. 372) ;
and this

form went with the Eubcean alphabet of Chalcis to the

western Hellenic world, and passed in Italy into the form

X, which survives with us. The history of the symbol in

Italy is not, however, perfectly clear, because in the

extremely archaic alphabets of Coere and Formello we find

not only + but also a symbol ffl, and this has the place

of XL in the Ionian alphabet, whereas -f stands after U,

instead of in its proper place, which has been thus usurped

by this huge and otherwise unknown intruder. There

would be no difficulty in supposing that+ is only a curtailed

portion of the fuller form, and that the two survived for a

time side by side in the alphabet, perhaps with some differ

entiation of value, were it not that this is inconsistent with

the ultimate derivation of the Italic alphabet from Chalcis,

where the large form certainly does not appear. The name

Xt. (ksi) is clearly Greek, not, like the names of the letters

in general, borrowed from the Phoenician. It is obviously

modelled upon Psi, just as Psi was itself modelled upon Pi.

The value of the sound in Phoenician was probably a strong

sibilant, with a weak guttural preceding. In the old inscrip

tions of the ^Egean Islands Thera, Naxos, &c. we find a

double symbol KM (i.e., ks) ;
in Naxos we find also XZ

and BZ (i.e., hs), which indicates a guttural breathing
before the s; and in old Attic inscriptions also we find XZ.

But this same symbol X had another very different

value in Greece from fa, and by this value, i.e., a guttural

aspirate, kh or ch, it is familiar to Greek students under the

name Chi. This value is confined to alphabets of the Ionian

type. In the islands we find K9 or KH, also
&amp;lt;J&amp;gt;0

at

Thera, digraphs being employed in the same manner as

for ks and
/&amp;gt;s.

This same guttural sound is represented
in alphabets of the Eubcean type under the form ^ or ty,

which appears naturally in the Caere alphabet, but in the

derived Italian alphabets was retained by the Etruscan

only. In Greece it was found in Bceotia and the Pelo

ponnesus : e.g., it appears on the tripod at Delphi set up
by the Lacedaemonians to commemorate the victory of

Platoea3. But in the Ionic alphabet alone this same symbol
has a totally different value, to wit, ps, and to this value

the Greeks gave the name Psi. It is noteworthy that the

old Attic way of writing this double sound was $ Z. The

origin of this second X and that of its companion f is

very uncertain. The Attic writings above mentioned, and
the $ Q of Thera, give colour to the idea that X and 3?

may be survivals of a ruder alphabet, superseded by the

Phoenician, with the values k and p. On the other hand, it

does not seem impossible that ^, with the value ch, may
be a descendant of the useless $ (koppa), obtained by
opening out the circle (Taylor, Alphabet, ii. 93) ;

but the
same writer maintains that X is a variation of K, which
seems very improbable. It is at least as credible that it

is a variant of Samekh, in which the guttural clement of

the original complex sound superseded the sibilant.

There is nothing noteworthy in the history of x in

English. In French, when medial, it has generally passed
into ss, as in laisser (from laxare) ;

and it has the same
sound, even when written, as in soixante. It is frequently
found at the end of words owing to a mis-writing, the
contraction for final us having been confounded with it,

as in plurals, yeux, animaux, etc., where the u has been

added again, also in epoux (esponsus), faux (falsus), roux

(russus), &c. Not unnaturally the x has been substituted

still further, as in prix ;
in other cases, like croix, we

have probably a learned imitation of the Latin. Italian

also substitutes ss for x, as in massimo for maximus, lussuria,

&c. On x in Spanish, see vol. xxii. p. 350.

XALAPA. See JALAPA.

XANTHUS, an ancient city of LYCIA
(q.v.), on the river

Xanthus, about 8 miles above its mouth. It is chiefly

memorable in history for its two sieges, and the desperate
but unavailing resistance made on both occasions. The
first siege was by the Persian general Harpagus (see vol.

xviii. p. 566), when the acropolis was burned and the

inhabitants, with all their possessions, perished (Herod., i.

176). The city was afterwards rebuilt; and in 42 B.C. it

Avas besieged by the Romans under Brutus. It was taken

by storm and set on fire
;
and the inhabitants, refusing to

surrender, all perished in the flames. During its prosper

ity, Xanthus contained many fine temples and other build

ings, extensive remains of which, in excellent preservation,
were discovered by Sir C. Fellows (Excursion in Asia

Minor, 1839). A large collection of marbles, chiefly

sepulchral, from Xanthus is now in the British Museuni-

XAVIER, FEANCISCO (1506-1552), surnamed the
&quot;

Apostle of the Indies,&quot; was the youngest son of Juan
de Jasso, privy councillor to Jean d Albret, king of Navarre,
and his wife Maria Azpilcueta Xavier, sole heiress of two

noble Navarrese families. He was born at his mother s

castle of Xavero or Xavier, at the foot of the Pyrenees and

close to the little town of Sanguesa, on 7th April 1506,

according to a family register, though his earlier biographers
fix his birth in 1497. Following a Spanish custom of the

time, which left the surname of either parent optional
with children, he was called by his mother s family name,
and grew up tall, strong, healthy, and active both in mind

and body, with a lively, cheerful disposition. He showed

no taste, however, for the career of arms, and early dis

closed a preference for literary pursuits. His father

accordingly strained his slender resources to send him, in

1524, to the university of Paris, then much frequented by

Spaniards, where he entered the College of St Barbara, and

made such rapid progress that he was appointed in 1528

lecturer in Aristotelian philosophy at the College de Beau-

vais. In 1530 he took his degree as master of arts. The

same year which saw his nomination as lecturer at the

university saw also the arrival there of the man who was

to mould his destiny and that of his chamber-mate Pierre

le Fevre, namely, Ignatius Loyola, even then meditating
the foundation of his celebrated institute (see JESUITS, vol.

xiii. p. 652). Ignatius speedily recognized in Xavier the

qualities which made him the first missionary of his time,

and set himself to win him as an associate in his

vast enterprise. Xavier, after a protracted resistance,

yielded to the spell, and was one of the little band of seven

persons, including Loyola himself, who took the original

Jesuit vows and founded the company, on loth August
1534, in the crypt of Notre Dame dc Montmartre. They
continued in Paris for two years longer, though there is

some uncertainty whether Xavier retained his chair
;
but

on 15th November 1536 they started for Italy, to concert

with Ignatius (then in Spain, but purposing to join them)

plans for a mission to convert the Moslems of Palestine.

About Epiphany-tide 1537, after a journey attended with

much fatigue and some danger, owing to the disturbed
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posture of political affairs, they arrived in Venice, where

they found Ignatius awaiting them. As some months must

needs elapse before they could sail for the Holy Land,

Ignatius determined that the time should be spent partly
in hospital work at Venice and later in the journey to

Home, there to obtain their credentials. Accordingly,
Xavier devoted himself for nine weeks to the care of the

patients in the hospital for incurables, at the end of which

time he set out with eight companions for Rome, where

Pope Paul III. received them favourably, sanctioned their

enterprise, and gave them facilities for obtaining ordina

tion. Returning to Venice, Xavier was ordained priest on

Midsummer Day 1537
;
but the outbreak of war between

Venice and Turkey put an end to the Palestine expedition.

Hereupon the companions agreed to disperse for a twelve

month s home mission work in the Italian cities, and Boba-

dilla and Xavier betook themselves, first to Monselice,
thence to Bologna, where they remained till summoned to

Rome by Ignatius at the close of 1538, to consider his

plans for erecting the company into a religious order, with

a formal constitution under papal sanction. The draft

rules were signed by the whole number on 15th April
1 539, though it wras not till 1540 that the pope s confirma

tion was given, nor was it published till 1541. While
the remaining members dispersed anewr for work in various

parts of Italy, Ignatius retained Xavier at Rome as secret

ary to the new institute. Meanwhile John III., king of

Portugal, had resolved on sending a mission to his East

Indian dominions, and, at the instance of his minister

Govea, applied through his envoy Pedro de Mascarcnhas

to the pope for six Jesuits to undertake the task. Ignatius
could spare but two, and chose Rodriguez and Bobadilla for

the purpose ;
and the former set out at once for Lisbon to

confer with the king. Bobadilla, sent for to Rome, arrived

there just before Mascarenhas was about to depart, but

fell too ill to respond to the call made on him. Hereupon
Ignatius on 15th March 1540 told Xavier to leave Rome
the next day with Mascarenhas, in order to join Rodriguez
in the Indian mission. Xavier complied, merely waiting

long enough to obtain the pope s benediction, and set out

for Lisbon, where he was presented to the king, and soon

won his entire confidence, attested notably by procuring
for him from the pope four briefs, one of them appointing
him papal nuncio in the Indies. On 7th April 1541, his

thirty-fifth birthday, he sailed from Lisbon with Martin

Alphonso de Souza, governor of India, and, refusing all

accommodations for the voyage offered him, except a few
books and some clothing, lived amongst the common sailors

on board, ministering to their religious and temporal needs,

especially during an outbreak of scurvy. After five months

voyage the ship reached Mozambique, where the captain
resolved to winter, and Xavier was prostrated with a severe

attack of fever. When the voyage was resumed, the ship
touched at the Mohammedan town of Melinde, whose
sultan told Xavier of the marked decline of Islam. But
neither there nor at the island of Socotra, the next point
of arrival, where Christianity was equally declining, was
the missionary able to remain long enough to attempt
any work; and he finally reached Goa on 6th May 1542.

Exhibiting his brief to Joao d Albuquerque, bishop of

Goa, he asked his permission to officiate in the diocese,
and at once began a mission, walking through the streets

ringing a small bell, and telling all those attracted by its

sound to come themselves, and send their children and

servants, to the &quot; Christian doctrine&quot; or catechetical instruc

tion in the principal church. He spent five months actively

employed in Goa, where he is stated to have effected much
reformation in morals, and then turned his attention to

the fishery coast, extending from Cape Comorin to the

Paumbum Pass, where he had heard that the Paravas, a

tribe engaged in the pearl-fishery, had relapsed into heathen
ism after having professed Christianity. He laboured

assiduously amongst them for fifteen months, and at the
end of 1543 returned to Goa to procure colleagues for the
mission. Travancore was his next field of action, and there

he is said to have succeeded in founding no fewer than forty-
five Christian settlements, each with numerous converts.

It is to be noted that his own letters contain, both at this

time and later on, express disproof of his possession of

that miraculous gift of tongues with which he was credited

even in his lifetime, and which is attributed to him in the

Breviary office for his festival. Not only was he obliged
to employ interpreters, but he relates that in their absence
he was compelled to use signs only, and he never appears
to have displayed any special aptitude for acquiring new

languages. He sent a missionary to the isle of Manaar,
and himself visited Ceylon, where he proved unsuccessful

in an effort to invoke Portuguese interference in a dynastic

dispute, and betook himself thence to Meliapur, the tradi

tionary tomb of St Thomas the apostle, which he reached

in April 1544, continuing there four months. His next

sphere of active work was Malacca, which he reached on
25th September 1545, and where he remained another four

months, but had comparatively little success, and abandoned
it at last as wholly intractable. While there he addressed a

letter to King John of Portugal, urging him to set up the

Inquisition in Goa to repress Judaism, and was readily
listened to, although the actual erection of the tribunal

did not take place till 1560, some years after his own
death. After a missionary expedition to Amboyna and
other isles of the Molucca group, he returned to Malacca
in July 1547, and found three Jesuit recruits from Europe
awaiting him. An attack upon Malacca by the sultan of

Acheen, which the governor wras disinclined to punish,
aroused the warlike temper which slumbered in Xavier s

breast, and he compelled the organization of an expedition
to chastise the invaders, which proved a triumph and
much increased his local influence. While in Malacca he
met one Han-Siro, a Japanese exile (known to the bio

graphies as Anger), whose conversation fired him with zeal

for the conversion of Japan. But he first paid a series of

visits to the scenes of his former labours, and then, return

ing to Malacca, took ship for Japan, accompanied by Han-

Siro, now known as Paul of the Holy Faith. After a

perilous voyage they reached Kagoshima, at the south

of Kiusiu, the southernmost of the larger Japanese islands,
and in the territory of the daimio of Satsuma. Kago
shima was Han-Siro s birthplace, and he was himself

heartily welcomed by his friends, whom he induced to

extend their good-will to his companions. The daimio,
who desired to secure the Portuguese trade, was friendly
at first

; but, finding that the merchant vessels preferred
the safer anchorage of Firando (or Hirado) far to the north

of his fief, he withdrew his permission to preach and
threatened converts with the penalty of death. Xavier

judged it well to move elsewhither, and travelled on foot

to Firando, making some converts on the road, and prov

ing far more successful at Firando itself than in Kagoshima.
Thence he proceeded to the capital of the empire, the city
then known as Miako, subsequently as Kioto, and now as

Saikio or &quot;Avestern
capital.&quot;

But the mikados or emperors
had been little more than puppets under the control of

the shoguns or hereditary commanders-in-chief for some
centuries before this time, so that Xavier judged that he
could work more effectually at the courts of the great
daimioa than at that of their nominal sovereign. He also

noticed that asceticism and poverty had no such attractive

power in Japan as they had exercised in India, and deter

mined to try the effect of some measure of pomp and dis

play on his return from Miako. Making but a brief stay
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at Firando, he went to Amanguchi (Yamaguclii), capital of

Suwo, and there presented himself to the daimio in some

state, bringing him valuable presents. He was allowed

to preach, and had some success, which encouraged him

to proceed to Fucheo, capital of the fief of Bungo (Bugo),
where his mission prospered more than anywhere else in

Japan ; and, feeling that he could now safely leave the

work in other hands, he quitted that empire in 1551, in

tending to attemp.t next the conversion of China. On
board the &quot;Santa Cruz,&quot; the vessel in which he sailed to

Malacca, he discussed this project with Diego Pereira, the

captain, and devised the plan of persuading the viceroy of

Portuguese India to despatch an embassy to China, in

whose train he might enter, in despite of the law which

then excluded foreigners from that empire. He reached

Goa in February 1552, and after settling some disputes
which had arisen in his absence obtained from the viceroy
consent to the plan of a Chinese embassy and to the

nomination of Pereira as envoy. Large sums for the

necessary expenses were contributed by the treasury, by
Pereira himself, and by subscriptions from private persons
interested in the missionary part of the scheme. Xavier

left India on 25th April 1552 and betook himself to

Malacca, there to meet Pereira and to re-embark on the

&quot;Santa Cruz.&quot; But Alvaro d Ataide, governor of Malacca,
had a private grudge against Pereira, and besides desired

the Chinese embassy for himself, and therefore threw diffi

culties in the way of the expedition, though Xavier,

anticipating something of the kind, had procured for him
the high office of captaincy of the neighbouring seas, and
had also provided himself with stringent orders from the

viceroy for the furtherance of his object, with threats of

punishment for disobedience. Ataide, however, paid no
attention to them, and laid an embargo on the &quot;Santa

Cruz.&quot; Xavier, who with characteristic modesty had

kept his dignity as papal nuncio private (save for exhibit

ing the brief to the bishop at Goa on his first arrival in

India), determined to avail himself of it now, and desired
the vicar-general of Malacca to inform the governor, and
to remind him that such as impeded a nuncio in the dis

charge of his office were subject to excommunication by
the pope himself. Ataide paid no more regard to the papal
brief than he had done to the viceroy s letter, and even

charged Xavier with having forged it, if not both docu
ments, while the people of Malacca sided with him against
Xavier and Pereira. At last, however, he agreed to a com
promise. The embassy was stopped and Pereira detained,
while some of the governor s people were substituted for
as many of the crew of the &quot;

Santa Cruz,&quot; in which Xavier
and two companions were allowed to proceed. The vicar-

general asked him to take formal leave of the governor; but
he refused, saying that they would meet no more till the
day of judgment, when Ataide must give account for his
resistance to the spread of the gospel, and, shaking the
dust of Malacca from his shoes, he embarked 16th July

After a short stay at Singapore, whence he de
spatched several letters to India and Europe, the ship at

the_end
of August 1552 reached San-chan (Chang-chuang),

an island at no great distance from Canton, which served
as port and rendezvous for Europeans, not then admitted
to trade directly with China. Xavier was seized with fever
noon after his arrival, and Avas, in addition, delayed by the
failure of the interpreter he had engaged, as well as by
the reluctance of the Portuguese to attempt the voyage to
Canton for the purpose of landing him. He arranged for

s passage in a Chinese junk and had made all other
reparations for starting, when he was again attacked by
ever, and died on 2d December 1552. He was buried
close to the cabin where he had died, but his body was
later transferred to Malacca, and thence to Goa, where it

still lies. He was beatified by Paul V. in 1G19 and
canonized by Gregory XV. in 1G21.

The chief : uthorities for the life of St Francis Xavier are DC Vita,

Sancti Frcvticisci Xaverii Libri VI., by the Jesuit Torsellino (Tur-
sellinus), Rome, 1596, of which there is a vigorous English version,

Paris, 1632 ;
another biography by Lucena, Lisbon, 1000

;
his

Letters, published in seven books by the Jesuit Poussincs (Pos-

sinus), Rome, 1667 ;
a fuller collection of the Letters by another

Jesuit, Menchacha, Bologna, 1795, translated into French by Leon
Pages, Paris, 1854

;
Faria y Souza, Asia, Portuyucsa, Lisbon, 1655

;

Bouhours, Vie de St Francois Xavier, Paris, 1684
; Bartoli, Asia,

part i., Rome, 1653
;
H. J. Coleridge, Life and Letters of St

Francis Xavier, London, 1872 ;
while a graphic sketch of the more

striking episodes is to be found in Sir James Stephen s article on
the &quot;Founders of Jesuitism,&quot; reprinted in his Assays in Ecclesi

astical Biography, London, 1849. (R. F. L.)

XENIA, a city of the United States, the county seat cf

Greene county, Ohio, is situated in the midst of a rich

agricultural region, and on the Pittsburg, Cincinnati, and
St Louis and the Dayton, Fort Wayne, and Chicago Bail-

ways. It is one of the oldest cities of Ohio, having been
laid out in 1803. It is the seat of the Methodist Episco
pal Xenia college (1850), a Presbyterian theological semi

nary (1794), and Wilberforce university (1863), this last

designed for the education of coloured youth of both sexes.

The population in 1880 was 7026.

XENOCRATES of Chalcedon, scliolarch or rector of

the Academy from 339 to 314 B.C., was born in 396.

Removing to Athens in early youth, he became the pupil
of the Socratic ^Eschines, but presently joined himself to

Plato, whom he attended to Sicily in 361. Upon his

master s death (347 B.C.), in company with Aristotle he

paid a visit to Hermias at Atarneus. In 339. Aristotle

being then in Macedonia, Xenocrates succeeded Speusippus
in the presidency of the school, defeating his competitors
Menedemus and Heracleides by a few votes. On three

occasions he was member of an Athenian legation, once to

Philip, twice to Antipater. Soon after the death of

Demosthenes in 322, resenting the Macedonian influence

then dominant at Athens, Xenocrates declined the citizen

ship offered to him at the instance of Phocion, and, being
unable to pay the tax levied upon resident aliens, Avas, it

is said, sold, or on the point of being sold, into slavery.
He died in 314, and was succeeded as scliolarch by Polemon,
whom he had reclaimed from a life of profligacy. Besides

Polemon, the statesman Phocion, Chseron tyrant of Pellene,
the Academic Grantor, the Stoic Zeno, and Epicurus are

alleged to have frequented his lectures.

Xenocrates s earnestness and strength of character won for him
universal respect, and stories were remembered in proof of his

purity, integrity, and benevolence. Wanting in quickness of

apprehension and in native grace, he made up for these deficiencies

by a conscientious love of truth and an untiring industry. Less

original than Speusippus, lie adhered more closely to the letter of

Platonic doctrine, and is accounted the typical representative of
the Old Academy. In his writings, which were numerous, he seems
to have covered nearly the whole of the Academic programme ; but

metaphysics and ethics were the subjects which principally engaged
his thoughts. He is said to have invented, or at least to have

emphasized, the tripartitioii of philosophy under the heads of

physic, dialectic, and ethic.

In his ontology Xenocrates built upon Plato s foundations : that
is to say, with Plato he postulated ideas or numbers to be the
causes of nature s organic products, and derived these ideas or

numbers from unity (which is active) and plurality (which is pass
ive). But he put upon this fundamental dogma a new interpreta
tion. According to Plato, existence is mind pluralizcd : mind
as a unity, i.e., universal mind, apprehends its own plurality as

eternal, immutable, intelligible ideas
;
and mind as a plurality, i.e.,

particular mind, perceives its own plurality as transitory, mutable,
sensible things. The idea, inasmuch as it is a law of universal

mind, which in particular minds produces aggregates of sensations
called things, is a &quot;determinant&quot; (Tracts ^xoi/

)&amp;gt;

an(l as sucn ^s

styled &quot;quantity&quot; (iroffiv) and perhaps &quot;number&quot; (dpi6fj.6t) ;
but

the ideal numbers are distinct from arithmetical numbers, and the
elements of ideal numbers from the elements of arithmetical num
bers.

_
Xenocrates, however, failing, as it would seem, to grasp the

idealism which was the metaphysical foundation of Plato s theory
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of natural kinds, took for his principles arithmetical unit) and

plurality, and accordingly identified ideal numbers with arithmetical

numbers. In thus reverting to the crudities of certain Pytha

goreans he laid himself open to the criticisms of Aristotle, who,
in his Metaphysics, recognizing amongst contemporary Platonists

three principal groups (1) those who, like Plato, distinguished
mathematical and ideal numbers

; (2) those who, like Xenocrates,

identified them
;
and (3) those who, like Speusippus, postulated

mathematical numbers only has much to say against the Xeno-

cratean interpretation of the theory, and in particular points out

that, if the ideas are numbers made up of arithmetical units, they
not only cease to be principles but also become subject to arithmetical

operations. Xenocrates s theory of inorganic nature was substanti

ally identical with the theory of the elements which is propounded
in the Timseus, 53 C sq. Nevertheless, holding that every dimen

sion lias a principle of its own, he rejected the derivation of the

elemental solids pyramid, octahedron, icosahedron, and cube

from triangular surfaces, and in so far approximated to atomism.

Moreover, to the tetrad of simple elements namely, fire, air, water,

earth he added the TT^TTTTJ oixria, ether.

His cosmology, which is drawn almost entirely from the Timseus,

and, as he intimated, is not to be regarded as a cosmogony, should

be studied in connexion with his psychology. Soul is a self-mov

ing number, derived from the two fundamental principles, unity

() and plurality (5uas aoptcrros), whence it obtains its powers of

rest and motion. It is incorporeal, and may exist apart from body.
The irrational soul, as well as the rational soul, is immortal. The

universe, the heavenly bodies, man, animals, and presumably

plants, are each of them endowed with a soul, which is more or less

perfect according to the position which it occupies in the descend

ing scale of creation. With this Platonic philosopheme Xenocrates

combines the current theology, identifying the universe and the

heavenly bodies with the greater gods, and reserving a place be

tween tliem and mortals for the lesser divinities.

If the extant authorities are to be trusted, Xenocrates recognized
three grades of cognition, each appropriated to a region of its own,

namely, knowledge, opinion, and sensation, having for their re

spective objects supra-celestials or ideas, celestials or stars, and infra-

celestials or things. Even here the mythological tendency displays

itself, vo-rjrd, 5oa&amp;lt;rrd, and alffdrjTd being severally committed to

Atropos, Lachesis, and Clotho. Of Xenocrates s logic we know only
that with Plato he distinguished rb Ka6 avrb and T& 7rp6s TL, re

jecting the Aristotelian list of ten categories as a superfluity.

Valuing philosophy chiefly for its influence upon conduct, Xeno
crates bestowed especial attention upon ethics. The catalogue of

his works shows that he had written largely upon this subject ; but

the indications of doctrine which have survived are scanty, and

may be summed up in a few sentences. Things are goods, ills, or

neutrals. Goods are of three sorts mental, bodily, external
;
but

of all goods virtue is incomparably the greatest, Happiness con

sists in the practice of virtue, the requisite powers and opportunities

being presupposed. Hence the virtuous man is always happy,
though his happiness cannot be perfect unless he is adequately

provided with personal and extraneous advantages. The virtuous

man is pure, not in act only, but also in heart. To the attainment

of virtue the best help is philosophy; for the philosopher does of his

own accord what others do under the compulsion of law. Specula
tive wisdom and practical wisdom are to be distinguished. Meagre
as these statements are, they suffice to show that in ethics, as else

where, Xonocrates worked upon Platonic lines, and that in his

theory of the relations of external advantages to happiness, as well as

in the technicalities of his exposition, he closely resembled Aristotle.

Xenocrates was not in any sense a great thinker. His ineta-

physic was a travesty rather than a reproduction of that of his

master. His ethic had little which was distinctive. But his

austere life and commanding personality made him an effective

teacher, and his influence, kept alive by his pupils Polemon and

Crates, ceased only when Arcesilaus, the founder of the so-called

Second Academy, gave a new direction to the studies of the school.

Bibliography. D. Van de Wynpersse, De Xenocrate Chalccdnnio, Leyden,
1822 ;

C. A. Brandis, Gesch. d. Griechisch-EomiscJien PUUosopliie, Berlin, 1853, ii.

2, 1, 19-37; E. Zeller, FhUosophie d. Griechen, Leipsic, 1875, ii., 1, 840-842,
8C.2-8S3 ; P. W. A. Mullach, Fragmenta Philosophorum Grxcorum, Paris, 1SS1,
iii. 100-130. (II. JA.)

XEXOPHANES of Colophon, the reputed founder of

the Eleatic school of philosophy, is supposed to have been

born in the third or fourth decade of the 6th century
B.C. An exile from his Ionian home, he resided for a time
in Sicily, at Zancle and at Catana, and afterwards estab

lished himself in southern Italy, at Elea, a Phocujan colony
founded in the sixty-first Olympiad (536-533). In one of

the extant fragments he speaks of himself as having begun
his wanderings sixty-seven years before, when he was

twenty-five years of age, so that he was not less than

ninety-two when he died. His teaching found expression

in poems, which he recited rhapsoclically in the course of

his travels. In the more considerable of the elegiac frag
ments which have survived he ridicules the doctrine of

the migration of souls (xviii.), asserts the claims of wisdom

against the prevalent athleticism, Avhich seemed to him to

conduce neither to the good government of states nor to

their material prosperity (xix.), reprobates the introduction

of Lydian luxury into Colophon (xx.), and recommends the

reasonable enjoyment of social pleasures (xxi.). Of the

epic fragments the more important are those in which he

attacks the &quot;anthropomorphic and anthropopathic poly
theism&quot; of his contemporaries. According to Aristotle,
&quot; this first of Eleatic Unitarians was not careful to say
whether the unity which he postulated was finite or infinite,

but, contemplating the whole firmament,&quot; (or perhaps
&quot;the whole world,&quot; for the word ovpavos is ambiguous),
&quot;declared that the One is God.&quot; Whether Xenophanes was
a monotheist, whose assertion of the unity of God suggested
to Parmenides the doctrine of the unity of Being, or a

pantheist, whose assertion of the unity of God was also

a declaration of the unity of Being, so that he anticipated

Parmenides, in other words, whether Xenophanes s teach

ing was purely theological or had also a philosophical

significance, is a question about which authorities have

differed and will probably continue to differ. The silence

of the extant fragments, which have not one word about

the unity of Being, favours the one view
;
the voice of anti

quity, which proclaims Xenophanes the founder of Eleati-

cism, has been thought to favour the other.

Of Xenophanes s utterances about (1) God, (2) the world, (3)

knowledge, the following survive. (1)
&quot; There is one God, greatest

among gods and men, neither in shape nor in thought like unto

mortals, . . . He is all sight, all mind, all ear (i.e., not a com

posite organism). . . . Without an effort ruleth he all things by
thought. . . . He abideth ever in the same place motionless, and
it beiitteth him not to wander hither and thither. . . . Yet men
imagine gods to be born, and to have senses, and voice, and body,
like themselves. . . . Even so the gods of the Ethiopians are

swarthy and flat-nosed, the gods of the Thracians are fair-haired

and blue-eyed. . . . Even so Homer and Hcsiod attributed to the

gods all that is a shame and a reproach among men theft, adultery,

deceit, and other lawless acts. . . . Even so lions and horses and

oxen, if they had hands wherewith to grave images, would fashion

gods after their own shapes and make them bodies like to their

own. (2) From earth all things are and to earth all things return.

. . . From earth and water come all of us. ... The sea is the

well whence water springeth. . . . Here at our feet is the end of

the earth where it reacheth unto air, but, below, its foundations are

without end. . . . The rainbow, which men call Iris, is a cloud

that is purple and red and yellow. (3) No man hath certainly

known, nor shall certainly know, aught of that which I say about

the gods and about all things ; for, be that which he saith ever so

perfect, yet doth he not know it
;

all things are matters of opinion.
. . . That which I say is opinion like unto truth. . . . The gods
did not reveal all things to mortals in the beginning ; long is the

search ere man findeth that which is better.&quot;

There is very little secondary evidence to record.
&quot; The Eleatic

school,&quot; says the Stranger in Plato s Sophist, 242 D, &quot;beginning

with Xenophanes, and even earlier, starts from the principle of the

unity of all things.
&quot;

Aristotle, in a passage already cited, Meta

physics, A5,spcaks of Xenophanes as the first ofthe Eleatic Unitarians,

adding that his monotheism was reached through the contempla
tion of the ovpavds. Theophrastus (in Simplicity s Ad F/tysica, 5)

sums up Xenophancs s teaching in the propositions, &quot;The All is

One and the One is God.&quot; Timon (in Sext. Empir., Pyrrh., i. 224),

ignoring Xenophanes s theology, makes him resolve all things into

one and the same unity. The demonstrations of the unity and the

attributes of God, with which the treatise DC Melissa, Xcnophane, et

Gorgia (now no longer ascribed to Aristotle or Theophrastus) ac

credits Xcnophanes, are plainly framed on the model of Eleatic

proofs of the unity and the attributes of the Ent, and must there

fore be set aside. The cpitomators of a later time add nothing to

the testimonies already enumerated.

Thus, whereas in his writings, so far as they are known to us,

Xenophanes appears as a theologian protesting against an anthropo

morphic polytheism, the ancients seem to have regarded him as a

philosopher asserting the unity of Being. How are we to under

stand these conflicting, though not irreconcilable, testimonies ?

According to Zeller, tlie discrepancy is only apparent. The Greek
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gods being the powers of nature personified, pantheism lay nearer

to hand than monotheism. Xenophanes was then a pantheist.

Accordingly his assertion of the unity of God was at the same time

a declaration of the unity of Being, and in virtue of this declaration

he is entitled to rank as the founder of Eleaticism, inasmuch as

the philosophy of rarmenides was his forerunner s pantheism
divested of its theistic element. This reconciliation of the internal

and the external evidence, countenanced as it is by Theophrastus,
one of the best-informed of the ancient historians, and approved

by Zeller, one of the most acute of the modern critics, is more

than plausible ;
but there is something to be said on the contrary

part. In the first place, it may be doubted whether to a Greek of

the 6th century pantheism was nearer than monotheism. Secondly,

the external evidence does not bear examination. The Platonic

testimony, if it proved anything, would prove too much, namely,
that the doctrine of the unity of Being originated, not with Xeno

phanes, but before him ; and, in fact, the passage from the Sophist

no more proves that Plato attributed to Xenophanes the philosophy
of Parmenides than Tlic&tetus, 160 D, proves that Plato attributed

to Homer the philosophy of Heraclitus. Again, Aristotle s descrip

tion of Xenophanes as the first of the Eleatic Unitarians does not

necessarily imply that the unity asserted by Xenophanes was the

unity asserted by Parmenides; the phrase, &quot;contemplating the

firmament (or the world), he declared that the One is God,&quot;

leaves it doubtful whether Aristotle attributed to Xenophanes any
philosophical theory whatever ;

and the epithet dypoiKbrepos dis

courages the belief that Aristotle regarded Xenophanes as the

author of a new and important departure. Third 1} ,
when Xeno

phanes himself says that his theories about gods and about things
are not knowledge, that his utterances are not verities but verisi

militudes, and that, so far from learning things by revelation,
man must laboriously seek a better opinion, he plainly renounces

the &quot;disinterested pursuit of truth.&quot; If then he was indifferent

to the problem, he can hardly be credited with the Eleatic solution.

In the judgment of the present writer, Xenophanes was neither a

philosopher nor a sceptic. He was not a philosopher, for he

despaired of knowledge. He was not a sceptic, if by &quot;sceptic&quot;
is

meant the misologist whose despair of knowledge is the consequence
of disappointed endeavour, for he had never hoped. Rather he
was a theologian who arrived at his theory of the unity of God
by the rejection of the contemporary mythology. But, while he
thus stood aloof from philosophy, Xenophanes influenced its de

velopment in two ways : first, his theological monism led the way
to the philosophical monism of Parmenides and Zeno

; secondly,
his assertion that so-called knowledge was in reality no more than

opinion taught his successors to distinguish knowledge and opinion,
and to assign to each a separate province.

Apart from the old controversy about Xenophanes s relations to

philosophy, doubts have recently arisen about his theological posi
tion. In fragments i., xiv., xvi., xxi., &c., he recognizes, thinks

Freudenthal, a plurality of deities
;
whence it is inferred that,

1 icsides the One God, most high, perfect, eternal, who, as immanent
intelligent cause, unifies the plurality of things, there were also

lesser divinities, who govern portions of the universe, being them
selves eternal parts of the one all-embracing Godhead. Whilst it

can hardly be allowed that Xenophanes, so far from denying, actu

ally affirms a plurality of gods, it must be conceded to Freudenthal
that Xenophanes s polemic was directed against the anthropomor
phic tendencies and the mythological details of the contemporary
polytheism rather than against the polytheistic principle, and that,

apart from the treatise De Melisso, Xcn-ophane,, et Gorgia, now
generally discredited, there is no direct evidence to prove him a
consistent monotheist. The wisdom of Xenophanes, like the wisdom
of the Hebrew Preacher, showed itself, not in a theory of the uni
verse, but in a sorrowful recognition of the nothingness of things
and the futility of endeavour. His theism was a declaration not

so^much of the greatness of God as rather of the littleness of man.
His cosmology was an assertion not so much of the immutability
of the One as rather of the mutability of the Many. Like Socrates,
he was not a philosopher, and did not pretend to be one ; but, as
the reasoned scepticism of Socrates cleared the way for the philo
sophy of Plato, so did Xenophanes s &quot;abnormis sapientia&quot; for the

philosophy of Parmenides.
Bibliography. 8. Karsten, XenopJianis ColopJionii Carminum Reliquiee,

Brussels, 1S30 ; F. W. A. Mullach, Frag. Phil. Grxc., Paris, 1800, i. 99-108; G.

troversy about the De Melissa, Xen., et Gorgia, see Ueberweg, Grundriss d.
Gesch. d. PhOot., Berlin, 1871, i. 17. See also art. PARMENIDES. (H. JA.)

XENOPHON, Greek historian and essayist, was born
at Athens about 430 B.C. 1 He was a citizen of good
position, belonging to the order of the knights. Early in

The story that he was present at the battle of Delium in 424 B.C.,
which would carry back the date of his birth to 444 or 443, is now
generally rejected, as it is impossible to reconcile it with his own

life he came under the influence of Socrates. In 401 B.C.,

being invited by his friend Proxenus to join the expedition
of the younger Cyrus against his brother, Artaxerxes II.

of Persia, he jumped at the offer, for he was a needy man,
and his prospects at home may not have been very good,
as the knights were at this time out of favour from hav

ing supported the Thirty Tyrants. At the suggestion of

Socrates Xenophon went to Delphi to consult the oracle
;

but his mind was already made up, and he at once crossed

to Asia, to Sardis, the place of rendezvous. He joined
neither as officer nor as soldier : he went simply to see new
countries and peoples out of a spirit of curiosity and love

of excitement. Of the expedition itself he has given a

full and detailed account in his Anabasis, or the &quot;

Up-
Country March.&quot; (See PERSIA, vol. xviii. p. 577.) After

the battle of Cunaxa the officers in command of the Greeks
were treacherously murdered by the Persian satrap Tissa-

phernes, with whom they were negotiating an armistice

with a view to a safe return. The army was now in the

heart of an unknown country, more than a thousand miles

from home and in the presence of a troublesome enemy.
It was decided to march northwards up the Tigris valley and
make for the shores of the Euxine, on which there were
several Greek colonies. Xenophon became the leading-

spirit of the army ;
he was elected an officer, and he it

was who mainly directed the retreat. To his skill, good
temper, and firmness the Greeks seem to have largely owed
their safety. He seems indeed to have been an Athenian
of the best type, having tact and sympathy, with a singular
readiness of resource and a straightforward businesslike

eloquence which could both persuade and convince. All

through the perils and hardships of the retreat he shared

the men s privations. Part of the way lay through the

wilds of Kurdistan, where they had to encounter the

harassing guerilla attacks of savage mountain tribes, and

part through the highlands of Armenia and Georgia. After

a five months march they reached Trapezus (Trebizond)
on the Black Sea (February 400 B.C.), having given splendid

proof of what Greek discipline and spirit could accomplish.
When they reached the Euxine a tendency to demoraliza

tion began to show itself, and even Xenophon almost lost

his control over the soldiery. At Cotyora he aspired to

found a new colony ;
but the idea, not being unanimously

accepted, was abandoned, and ultimately Xenophon with

his Greeks arrived at Chrysopolis (Scutari) on the Bos-

phorus, opposite Byzantium. After a brief period of ser

vice under a Thracian chief, Seuthes, they were finally in

corporated in a Lacedasmonian army which had crossed over

into Asia to wage war against the Persian satraps Tissa-

phernes and Pharnabazus, Xenophon going with them.

Near Pergamum he captured a wealthy Persian nobleman
with his family, and the ransom paid for his recovery
seems to have been sufficient to provide Xenophon with a

fair competency.
On his return to Greece Xenophon served under Agesi-

laus, king of Sparta, which state was at this time at the

head of the Greek world. With his native Athens and its

general policy and institutions he was not in sympathy.
At Coronea he fought with the Spartans against the

Athenians and Thebans, for which his fellow-citizens de
creed his banishment. The exile found a home at Scillus

in Elis, about two miles from Olympia ;
there he settled

down to indulge his tastes for sport and for literature.

It was probably at Scillus that he wrote most of his books
;

there too he built and endowed a temple to Artemis,
modelled on the great temple at Ephesus. After Sparta s

great defeat at Leuctra in 371 B.C., which fatally shattered

statements about himself in the Anabasis, implying that in 401 B.C.

he was a comparatively youug man, we may fairly assume iiot over

thirty years of age.
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its ascendency, Xenophon was driven from his home by
the people of Elis. Meantime Sparta and Athens had
become allies, and the Athenians repealed the decree which
had condemned Xenophon to exile. There is, however,
no evidence that he ever returned to his native city.

According to the not very trustworthy authority of his

biographer (Diogenes Laertius), he made his home at

Corinth. He was still living in 357 B.C.;
1 but how much

longer he lived we have no means of knowing.
The Anabasis is a work of singular interest, and is brightly and

pleasantly written. Xenophon, like Caesar, tells the story in the
third person, and there is a straightforward manliness about the

style, with a distinct flavour of a cheerful lightheartedness, which
at once enlists our sympathies. His description of places and of
relative distances is very minute and painstaking. The researches
of modern travellers attest his general accuracy.

12

The Cyropsedia, which describes the boyhood and training of

Cyrus, hardly answers to its name, being for the most part an
account of the beginnings of the Persian empire and of the victori

ous career of Cyrus its founder. But Xenophon had little or

nothing to build on except the floating stories and traditions of
the East that had gathered round the figure of the great Persian

hero-king. The Cyropazdia contains in fact the author s own ideas
of training and education, as derived conjointly from the teachings
of Socrates and his favourite Spartan institutions. A distinct moral
purpose, to which literal truth is sacrificed, runs through the work.
The ffellenica, though by no means a first-class historical work,

fills a gap by giving the events of the fifty years from 411 to 362
H.C. Thus it includes the downfall of the Athenian empire, the

supremacy of Sparta, and the sudden collapse of that power after
Leuctra in 371 B.C. It takes up Greek history at the point at
which Thucydides s great work abruptly ends. His credit as an
historian has been specially impugned, and it has been suggested
that he was much more influenced by his political likes and dislikes
than by a love of truth. However that may be, there are certainly
serious omissions and defects in the work, which greatly detract
from its value. At the time he probably wrote it he was no doubt
a strong political partisan and a thorough believer in Sparta. But
subsequently a change came over him

; and, when he described the
terrible reverse at Leuctra, he seems to have felt that Sparta s pres
tige had been deservedly destroyed, and that its downfall was
heaven s vengeance on an ungracious and treacherous policy. He
always clings to a belief in a divine overruling providence, though
in the Hellenica there are unmistakable traces of a pettiness of
mind and narrowness of view very far below the dignity of an
historian.

The Memorabilia, or &quot;Recollections of Socrates,&quot; is the tribute of
an affectionate and admiring disciple who felt that the nobleness of
his master s aims and life was his best defence. The work is not a

literary masterpiece : it lacks coherence and unity, and the picture it

gives of Socrates fails to do him justice. Still it is an honest piece of
work and a labour of love, and, as far as it goes, we may well believe
it faithfully describes the philosopher s manner of life and style of
conversation. It was the moral and practical side of Socrates s

teaching which most interested Xenophon ;
into his abstruse meta

physical speculations he seems to have made no attempt to enter
;

for these indeed lie had neither taste nor genius. It was the

philosophy which aims at &quot;a sound mind in a sound
body&quot; which

specially suited the robust and healthy mind of Xenophon. Moving
within a limited range of ideas, he doubtless gives us &quot;considerably
less than the real Socrates, while Plato gives us something more.

&quot;

Xenophon has left several minor works, some of which are very
interesting and give us an insight into the home-life of the Greeks.
The (Economics, which deals with the management of the house

and of the farm, presents a pleasant and amusing picture of the
Greek wife and of her home duties. She was to be thoroughly
domestic, devoted to her household work, without any intellectual

aspiration ; she must keep up her good looks by healthy exercise,
not by rouging or painting. There are some good practical remarks
on matrimony and on the respective duties of husband and wife

;
in

these it is assumed that providence has endowed each sex with capa
cities peculiar to itself and that the highest happiness is to be found
in union and in well-organized cooperation. The true sphere of
woman is in the faithful and diligent discharge of her home duties

;

this, above all things, will win her husband s respect and esteem.

^
In the essays on horsemanship ( ITTTRKT?) and hunting (Cynegeticus),

Xenophon deals with matters with which he had a thorough
1 In the Hellenics (vi. 4, 37) he mentions Ti.siphonus, who succeeded

Alexander, tyrant of Phera, in 357 B.C.
2
Major Milligan, in his Wild Life among the Koords, says,

&quot; My
researches have put beyond doubt the accuracy of his statements, and
are of a nature to show the historical, geographical, and ethnological
importance which is to be attached to the accounts handed down to

posterity by that illustrious writer.&quot;

practical acquaintance. In the former he gives rules how to
choose a horse, and then tells how it is to be groomed and ridden
and generally managed. All this has still great interest for the
modern reader. We gather from this little work that the ancient
Greeks never used the stirrup, nor had they any idea of providing
their horses with iron shoes. The book on hunting deals chiefly
with the hare, though the author speaks also of boar-hunting and
describes the hounds, tells how they are to be bred and trained,
and gives specimens of suitable names for them. On all this he
writes with the zest of an enthusiastic sportsman, and he observes
that those nations will be most likely to be successful in war of
which the upper classes have a taste for field-sports.
The Hipparchicus explains the duties of a cavalry officer

;
it is

not, according to our ideas, a very scientific treatise, showing that
the art of war was but very imperfectly developed and that the

military operations of the Greeks were on a somewhat petty scale.
He dwells at some length on the moral qualities which go to the

making of a good cavalry officer, and hints very plainly that there
must be strict attention to religious duties.

The Agesilaus is a eulogy of the Spartan king, who had two
special merits in Xenophon s eyes : he was a rigid disciplinarian
and he was particularly attentive to all religious observances. We
have a summary of his virtues rather than a good and striking
picture of the man himself.

The Hiero works out the line of thought indicated in the story
of the Sword of Damocles. It is a protest against the notion that
the

&quot;tyrant&quot; is a man to be envied, as having more abundant
means of happiness than a private person. This is one of the most
pleasing of his minor works

;
it is cast into the form of a dialogue

between Hiero, tyrant of Syracuse, and the lyric poet Sirnonides.
The Symposium, or

&quot;Banquet,&quot; is a brilliant little dialogue in
which Socrates is the prominent figure. He is represented as

&quot;improving the occasion,&quot; which is that of a lively Athenian
supper-party, at which there is much drinking, with flute-playing,
and a dancing girl from Syracuse, who amuses the guests with the
feats of a professional conjuror. Socrates s table-talk runs through
a variety of topics, and winds up with a philosophical disquisition
on the superiority of true heavenly love to its earthly or sensual

counterfeit, and with an earnest exhortation to one of the party,
who had just won a victory in the public games, to lead a noble
life and do his duty to his country.

There are also two short essays on the political constitution of

Sparta and Athens, written with a decided bias in favour of the

former, which he praises without attempting to criticize. Sparta
seems to have presented to Xenophon the best conceivable mixture
of monarchy and aristocracy.

In the essay on the Revenues of Athens, he offers suggestions for

making Athens less dependent on tribute received from its allies :

first, more foreign settlers should be attracted to the city by holding
out strong commercial inducements and from these a moderate capi
tation tax should be collected ; secondly, more should be made of
the silver mines of Laurium by leasing them out to private capi
talists, who might work them by slaves purchased with public
money and hired at a fixed rate by the lessees. But above all, he
would have Athens use its influence for the maintenance of peace
in the Greek world and for the settlement of questions by diplo
macy, the temple at Delphi being for this purpose an independent
centre and supplying a divine sanction.
The Apology, Socrates s defence before his judges, is rather a

feeble production, and in the general opinion of modern critics not
a genuine work of Xenophon.
The editions both of Xenophon s entire and of his separate works, especially

of the Anabasis, are very numerous. A few of the best are enumerated below :

(1) Anabasis, text of L. Dindorf, with notes by J. 8. Watson, 1S68 ; (2) Memora
bilia, edited, with short notes, by J. R. King, 1874 (Oxford) ; (3) Hellenics,
text of C. G. Cobet, 1802 ; (4) Cyropxdia, from the text of L. Dindorf, with
notes by E. H. Barker, 1831. The minor works have been repeatedly edited.
Useful editions of the Hiero (London, 1883) and (Economics (London, 1884) have
been issued by H. A. Holden. There is an English translation of the entire
works by various hands, published in 1831 ; also a French translation, similarly
executed, in 1845. To Sir A. Grant s monograph on Xenophon, in Blackwood s
&quot; Ancient Classics for English Readers,&quot; the present writer is considerably
indebted. (\v. J. B.)

XENOPHON OF EPHESUS. See ROMANCE, vol. xx. p. G35.
XERES. See JEREZ DE LA FRONTERA and WINE, p.

607 above.

XERXES (Old Persian Khshaydrshd ;
in the book of

Esther, Ahasuerus), the name of two Achiemenian kings of

Persia. Xerxes I., son of Darius Hystaspis and of Atossa,

daughter of Cyrus, reigned from 485 to 464 B.C., and is

famous for his unsuccessful expedition against Greece (480
B.C.) ;

see PERSIA, vol. xviii. p. 572 sq. Xerxes II., the

son of Artaxerxes I. and grandson of Xerxes I., came to

the throne in 424 and was murdered by his brother Secy-
dianus after a reign of a month and a half

; ibid., p. 575.

XIMENES. See JIMENES.
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Y
YThe

history of this symbol has already been given

under U. The three symbols U, V, Y are only

differentiations of one original form.

The sound of y in Greek was that of French u in
&quot; lune

&quot;

and German u in
&quot;

iibel.&quot; In Boeotian and Laconian Greek

the old M-sound was retained
;
but it was represented by

ov, a digraph which had also the value of u in other dia

lects where it arose from phonetic change, e.g., in TOVS (for

TOVS). The name v
\[&amp;gt;tX6v

was probably given to distin

guish it from v 8ia Si^Ooyyov, that is, the same sound,

but denoted by 01, which in the 2d century B.C. was be

ginning to have the value of v
; just so I tyiXov is opposed

to at, or ZSia
8i&amp;lt;J&amp;gt;66yyov.

The difference in sound between

the full and the modified u is this : for the first the lips

are rounded as much as possible, and the back part of the

tongue is raised towards the palate; for the second the

rounding of the lips is the same, but the tongue is in the

position for i, so that in sounding u we are sounding i

with the lips rounded in addition. This explains the ease

with which the i-sound is produced instead of u by persons
unfamiliar with the latter sound : when an Englishman

pronouncing &quot;Miiller&quot; says &quot;Miller,&quot;
he puts the tongue

right for i but omits to round the lips as well. This change
has been a regular one in our language. There is no doubt

that y (i.e., u) was a sound of Early English (or Anglo-

Saxon), as of the other Teutonic languages, in words like

&quot;fyr&quot; (fire), &quot;synn&quot; (sin); it was the &quot;umlaut&quot; of u,

especially when followed in the next syllable by i or e
;

so

&quot;burg&quot;
has for gen. and dat.

&quot;byrig,&quot; orig. &quot;burges,&quot;

&quot;burge.&quot;
But in Middle English y passed into i : thus

&quot;fyr&quot;

(sounded as fiir) came to be sounded as &quot;fir&quot; (feer), and this

(as in other cases where I occurs) was diphthongized in com

paratively modern times into &quot;

fire
&quot;

(faiar). Thus in the

middle of a word y lost its special value; on the other hand,
at the beginning of a word it easily passed into the con

sonant y, the value which it has regularly in modern

English. This explains the fact that the English language
had no symbol for the sound of French u when this sound
was re-introduced into England after the Norman Conquest.
Accordingly the French symbol as well as the sound was
taken : it is found in words like

&quot;muse,&quot; &quot;lute,&quot;
sounded

as
&quot;myyz,&quot; &quot;lyyte.&quot;

The yy gradually developed into

the iu sound with which we are familiar in &quot;

miuz,&quot;

&quot;

Hut&quot;;

but the spelling remained unchanged. It must have been
awkward to have the symbol u representing both the full

(native) sound and the modified (French) sound
;
this was

partially obviated by borrowing for the full w-sound the
French writing ou : e.g.,

&quot; hus &quot; was written &quot;

house,&quot; with
out at first any change of sound

;
but this was not consist

ently carried out. Much later, at the end of the 16th

century, the sound was diphthongized into &quot;haus&quot; (as

now), but the spelling (ou) remained. The fact that y and
i became indistinguishable led to the use of y at the end
of a word instead of i : thus we write &quot;

day
&quot;

instead of
the older &quot;dai.&quot;

In Early English we find the symbol 3 (which is a modi
fication of the Anglo-Saxon g) used initially with the value
of g, and medially (chiefly before t) where modern English
writes gh, as in light. This is due to French scribes, who
used the French

(i.e., our modern) form of g for the ^r-sound,
and then the 5 for the sound which had been weakened in

Anglo-Saxon from g to y, as in yard (our yard) for ori

ginal yard (Norse garth ;
in North English Aysgarth and

Qatesgarth). About the 15th century this same symbol
was mistaken for z, and as such it is still occasionally em
ployed in cursive, when 3 is written instead of z.

YACHOW-FTJ, a prefectural city in the Chinese province
of Sze-ch uen, is situated in 30 4 N. lat. and 103 4 E.

long., and is a place of some antiquity and note, being first

mentioned in history during the Chow dynasty (1122-
255 B.C.). It is prettily placed in a valley surrounded by
an amphitheatre of hills, on the banks of the river Ya.

The town is large, populous, and busy, and owes its im

portance to the fact that it stands at the parting of the

tea and tobacco trade route to Tibet via Tatsien-lu and the

cotton trade route to western Yun-nan via Ningyuen-Fu.
Yachow-Fu is the seat also of a considerable silk manu
facture

;
and in its immediate neighbourhood there exist

both coal and iron. The city wall measures 2 miles in

circumference, and is pierced by four gates. The popula
tion is estimated at about 40,000.
YACHTING is the sport of racing in yachts

1 and boats

with sails for money or plate, and also the pastime of

cruising for pleasure in sailing or steam vessels. The

history of yachting is the history of yacht -racing, inas

much as competition improved yachts just as horse-racing

improved horses. It dates from the beginning of the

19th century; for, although there were sailing yachts long

before, they were but few, and belonged exclusively to

princes and other illustrious personages. For instance, in

the Anglo-Saxon period Athelstan had presented to him

by the king of Norway a magnificent royal vessel, the sails

of which were purple and the head and deck wrought
with gold, apparently a kind of state barge. Elizabeth

had one, and so has every English sovereign since. During
her reign a pleasure ship was built (1588) at Cowes, so

that the association of that place with the sport goes back

three hundred years. In 16GO Charles II. was presented by
the Dutch with a yacht named the &quot;

Mary,&quot; until which

time the word
&quot;yacht&quot;

was unknoAvn in England. The
Merrie Monarch was fond of sailing, for he designed a

yacht of 25 tons called the &quot;

Jamie,&quot; built at Lambeth in

1662, as well as several others later on. In that year the

&quot;Jamie&quot; was matched for ,100 against a small Dutch

yacht, under the duke of York, from Greenwich to Graves-

end and back, and beat her, the king steering part of the

time apparently the first record of a yacht match and of

an amateur helmsman.
The first authentic record of a sailing club is in 1720,

when the Cork Harbour Water Club, now known as the

Royal Cork Yacht Club, was established in Ireland, but

the yachts were small. Maitland, in his History of London

(1739), mentions sailing and rowing on the Thames as

among the amusements then indulged in
;
and Strutt, in

his Sports and Pastimes (1801), says that the Cumberland

Society, consisting of gentlemen partial to this pastime,

gave yearly a silver cup to be sailed for in the vicinity
of London. The boats tisually started from Blackfriars

Bridge, went up the Thames to Putney, and returned to

Vauxhall, being, no doubt, mere sailing boats and not

yachts or decked vessels. From the middle to the end of

the 18th century yachting developed very slowly : although
matches were sailed at Cowes as far back as 1780, very
few yachts of any size, say 35 tons, existed in 1800 there

or elsewhere. In 1812 the Royal Yacht Squadron was
established by fifty yacht-owners at Cowes and was called

the Yacht Club, altered to the Royal Yacht Club in 1820
;

but no regular regatta was held there until some years
later. The yachts of the time Avere built of heavy materials,
like the revenue cutters, full in the fore body and fine aft ;

1 The English word yacht is the Dutch jacht,jcujt, fiomjachten,
&quot; to

hurry,&quot; &quot;to hunt.&quot;
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but it was soon discovered that their timbers and scantlings

were unnecessarily strong, and they were made much lighter.

It was also found that the single-masted cutter was more

weatherly than the brigs and schooners of the time, and
the former rig was adopted for racing, and, as there was

no time allowance for difference of size, they were all built

of considerable dimensions. Among the earliest of which

there is any record were the &quot;Pearl,&quot;
95 tons, built by

Sainty at Wivenhoe near Colchester in 1820, for the mar

quis of Anglesey, and the &quot;Arrow,&quot;
84 tons, originally 61

feet 9 1 inches long and 18 feet 5j-
inches beam, built by

Joseph Weld in 1822, which is still extant as a racing

yacht, having been rebuilt and altered several times, and

again entirely rebuilt in 1887-88. The Thames soon

followed the example of the Solent and established the

Royal Thames Yacht Club in 1823, the Clyde founding
the Royal Northern Yacht Club in 1824, and Plymouth
the Royal Western in 1827. In this year the Royal Yacht

Squadron passed a resolution disqualifying any member
who should apply steam to his yacht, the enactment

being aimed at T. Assheton Smith, an enthusiastic yachts
man and fox-hunter, who was having a paddle-wheel steam

yacht called the &quot;Menai&quot; built on the Clyde. In 1830
one of the largest cutters ever constructed was launched,

viz., the &quot;

Alarm,&quot; built by Inman at Lymington for Joseph
Weld of Lulworth Castle, from the lines of a famous

smuggler captured off the Isle of Wight. She was 82 feet

on the load line by 24 feet beam, and was reckoned of 193

tons, old measurement, in which length, breadth, and half-

breadth (supposed to represent depth) were the factors for

computation. Some yachtsmen at this time preferred still

larger vessels and owned square -topsail schooners and

brigs like the man-o -war brigs of the day, such as the
&quot;

Waterwitch,&quot; 381 tons, built by White of Cowes, in

1832, for Lord Belfast, and the &quot;Brilliant,&quot; barque, 493

tons, belonging to J. Holland Ackers, who invented a scale

of time allowance for competitive sailing. In 1834 the

first royal cup was given by William IV. to the Royal
Yacht Squadron a gift which has been continued ever

since (except in 1862, when it was dropped for one year,

owing to the death of the Prince Consort), and in recent

years supplemented by similar gifts to other clubs. In

1836 the Royal Eastern Yacht Club was founded at

Granton near Edinburgh; in 1838 the Royal St George s

at Kingstown and the Royal London
;
in 1843 the Royal

Southern at Southampton and the Royal Harwich
;

in

1844 the Royal Mersey at Liverpool and the Royal Vic

toria at Ryde. The number of vessels kept pace with the

clubs the fifty yachts of 1812 increasing nearly tenfold

before the middle of the century, which was the critical

epoch of yacht-building.
In 1848, after J. Scott Russell had repeatedly drawn

attention to the unwisdom of constructing sailing vessels

on the &quot; cod s head and mackerel tail
&quot;

plan, and had
enunciated his wave-line theory, Mare built at Blackwall

an entirely new type of vessel, with a long hollow bow
and a short after body of considerable fulness. This was
the iron cutter &quot;

Mosquito,&quot; of 59 feet 2 inches water line,

15 feet 3 inches beam, and measuring 50 tons. Prejudice

against the new type of yacht being as strong as against
the introduction of steam, there were no vessels built like

the
&quot;Mosquito,&quot; with the exception of the &quot;Volante,&quot; 59

tons, by Harvey of Wivenhoe, until the eyes of English
yachtsmen were opened by the Americans three years later.

About this period yacht-racing had been gradually coming
into favour in the United States, the first yacht club being
founded at New York in 1844 by nine yacht-owners; and
in 1846 the first match between yachts in the States was

sailed, 25 miles to windward and back from Sandy Hook

lightship, between J. C. Stevens s new centre-board sloop

&quot;

Maria,&quot; 170 tons, 100 feet water line and 26 feet 8 inches

beam, with a draught of 5 feet 3 inches of water, and the
&quot;

Coquette,&quot; schooner, 74 tons, belonging to J. H. Perkins,
the latter winning ;

but the appearance of the &quot;

Maria,&quot;

which had a clipper or schooner bow, like that of the
newest racing cutters of 1887-1888, did much for yachting
in America. Stevens then commissioned George Steers of

New York, builder of the crack pilot schooners, to con-
struct a racing schooner to visit England in the year of

the great exhibition, and the result was the &quot; America &quot;

of

170 tons. Like the &quot;

Mosquito,&quot; she had a very long and
hollow bow, with considerable fulness aft. She crossed
the Atlantic in the summer of 1851, but failed to compete
for the queen s cup at Cowes in August, although the club
for that occasion threw the prize open to all the world, as

her owner declined to concede the usual time allowance
for difference of size. The members of the Yacht Squadron,
not wishing to risk the reproach of denying the stranger a

fair race, decided that their match for a cup given by the

club, to be sailed round the Isle of Wight later on in the

same month, should be without any time allowance. The

&quot;America,&quot; thus exceptionally treated, entered and com

peted against fifteen other vessels. The three most dan

gerous competitors being put out through accidents, the

&quot;America&quot; passed the winning-post 18 minutes ahead of

the 47-ton cutter &quot;Aurora,&quot; and won the cup; but, even
if the time allowance had not been waived, the American
schooner yacht would still have won by fully a couple of

minutes.

The prize was given to the New York Yacht Club and
constituted a challenge cup, called the America cup, for

the yachts of all nations, by the deed of gift of the owners
of the winner. Not only was the &quot; America &quot;

as great a

departure from the conventional British type of yacht as

the &quot;

Mosquito,&quot; but the set of her sails was a decided

novelty. In England it had been the practice to make
them baggy, whereas those of the &quot;America&quot; were flat,

which told materially in working to windward. The re

volution in yacht designing and canvassing was complete,
and the bows of existing cutters were lengthened, that

of the &quot; Arrow &quot;

among others. The &quot; Alarm &quot; was also

lengthened and turned into a schooner of 248 tons, and
the &quot;Wildfire,&quot; cutter, 59 tons, was likewise converted.

Indeed there was a complete craze for schooners, the
&quot;Fly

ing Cloud,&quot; &quot;Gloriana,&quot; &quot;Lalla Rookh,&quot; &quot;Albertine,&quot;

&quot;Aline,&quot;

&quot;

Egeria,&quot; &quot;Pantomime,&quot; and others being built

between 1852 and 1865, during which period the centre

board, or sliding keel, was applied to schooners as well as

sloops in America. The national or cutter rig was never

theless not neglected in England, for Hatcher of South

ampton built the 35-ton cutter &quot; Glance &quot;

the pioneer of

the subsequent 40-tonners in 1855, and the
&quot;Vampire&quot;

the pioneer of the 20-tonners in 1857, in which year
Weld also had the &quot;

Lulworth,&quot; an 82-ton cutter of com

paratively shallow draught, constructed at Lymington. At
this time too there came into existence a group of cutters,

called
&quot;flying

fifties&quot; from their tonnage, taking after the
&quot;

Mosquito
&quot;

as their pioneer ;
such were the &quot; Extrava

ganza,&quot; &quot;Audax,&quot;
and &quot;Vanguard.&quot; In 1866 a large cutter

was constructed on the Clyde called the &quot;Condor,&quot; 1 35 tons,

followed by the still larger
&quot;

Oimara,&quot; 163&quot; tons, in 1867.

In 1868 the &quot;Cambria&quot; schooner was built by Ratsey at

Cowes for Ashbury of Brighton, and, having proved a suc

cessful match-sailer, was taken to the United States in 1870

to compete for the America cup, but was badly beaten,

as also was the &quot;Livonia&quot; in 1871.

The decade between 1870 and 1880 may be termed the

Golden Age of yachting, inasmuch as the racing fleet had

some very notable additions made to it, of which it will

suifice to mention the schooners &quot;

Gwendolin,&quot;
&quot;

Cetonia,&quot;
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Corinne,
&quot; &quot;

Miranda,
&quot; and Waterwitch ;

&quot;

the large cutters

Kriemhilda,&quot; &quot;Vol au Vent,&quot; &quot;Formosa,&quot; &quot;Samama,&quot;
and

Vanduara;&quot; the 40-tonners &quot;Foxhound,&quot; &quot;Myosotis,&quot;and

&quot;Norman;&quot; the 20-tonners &quot;Vanessa&quot; (Hatcher s master

piece), &quot;Quickstep,&quot; &quot;Enriqueta,&quot; &quot;Louise,&quot;
and &quot;Freda;&quot;

and the yawls &quot;Florinda,&quot; &quot;Corisande,&quot; &quot;Jullanar,&quot;
and

&quot;Latona.&quot; Lead, the use of which commenced in 1846,

was entirely used for ballast after 1870 and placed on the

keel outside. Of races there was a plethora ;
indeed no

less than 400 matches took place in 1876, as against 63

matches in 1856, with classes for schooners and yawls,

for large cutters, for 40-tonners, 20-tonners, and 10-ton-

ners. The sport too was better regulated, and was con

ducted on a uniform system : the Yacht-Racing Association,

established in 1875, drew up a simple code of laws for the

regulation of yacht races, which was accepted by the yacht

clubs generally, though a previous attempt to introduce

uniformity, made by the Royal Victoria Yacht Club in

1868, had failed. The Association adopted the rule for

ascertaining the size or tonnage of yachts which had been

for many years in force, known as the Thames rule
;
but in

1879 they altered the plan of reckoning length from that

taken on deck to that taken at the load water line, and

two years later they adopted an entirely new system of

calculation. Subsequently to these repeated changes yacht-

racing gradually waned, the new measurement exercising a

prejudicial effect on the sport, as it enabled vessels of ex

treme length, depth, and narrowness, kept upright by enor

mous masses of lead on the outside of the keel, to compete
on equal terms with vessels of greater width and less depth,
in other Avords, smaller yachts carrying an inferior area of

sail. Of this type are the yawls
&quot; Lorna &quot; and &quot;

Wendur,&quot;

the cutters
&quot;May,&quot; &quot;Annasona,&quot; &quot;Sleuth-hound,&quot; &quot;Tara,&quot;

and &quot;

Marjorie,&quot; the most extreme of all being perhaps
the 40-tonner &quot;

Tara,&quot; which is six times as long as she is

broad, and unusually deep, with a displacement of 75 tons,

38 tons of lead on her keel, and the sail spread of a 60-ton-

ner like
&quot;

Neva.&quot;

In 1884 two large 80-ton cutters of the above type were
built for racing, viz., the &quot; Genesta

&quot; on the Clyde and
the &quot; Irex

&quot;

at Southampton. Having been successful in

her first season, the former went to the United States in

1885 in quest of the America cup ;
but she was beaten by

a new yacht, called the &quot;

Puritan,&quot; built for the purpose of

defending it, with a moderate draught of 8 feet 3 inches

of wr

ater, considerable beam, and a deep centre-board. The
defeat of the &quot; Genesta &quot;

is not surprising when it is re

collected that she drew 13 feet of water, had a displace
ment or weight of 141, as against the &quot;Puritan s&quot; 106

tons, and a sail area of 7887 square feet to the American s

7982, a greater mass with less driving power ;
but she

did not leave the States empty-handed, as she won and

brought back the Cape May and Brenton Reef challenge
cups, though they were wrested from her by the &quot;Irex&quot;

in the following year. The same thing happened to the
&quot;

Galatea,&quot; which was beaten by the &quot;

Mayflower
&quot;

in 1886.
In 1887 a uew cutter, called the

&quot;Thistle,&quot; was built on
the Clyde to try to win back the America cup ; but, although
built very differently from the &quot;

Genesta &quot; and &quot;

Galatea,&quot;

i.e., of a much greater width than modern English racing
yachts generally, the

&quot;Thistle,&quot; when matched with the new
centre-board &quot;

Volunteer,&quot; had no better fortune than her
predecessors. These new American racing vessels are some
thing

^
very different from the old flat -bottomed sloop

&quot;Maria,&quot; with one head-sail and a trivial draught of

water, inasmuch as they are lead -ballasted cutters with
two head-sails and a draught of nearly 10 feet of water,
with the additional advantage of a centre-board descend
ing as much as 8 or 10 feet below the keel. In this
connexion it is noteworthy that a prize won by a fixed-keel

schooner should be defended by centre-board craft with a

single mast.

From 1887 an entirely new system of measurement for

competitive sailing has been adopted in the United King
dom, the old plan of measuring the hull having given way
to the more rational one of taking the length on the water-

line and the sail area of the vessel as the factors for rating.

This leaves naval architects free to adopt a long and narrow

or a short and &quot;beamy&quot;
hull.

Yacht - racing as at present conducted is simple and easily

managed. A course is chosen by the committee of the club giving
the prizes, averaging for first-class vessels 40 or 50 nautical miles

in length, such as the old queen s course from Cowes eastward to

the Nab lightship, back past Cowes to Lymington, and returning
to the starting-post. The competitors, i.e., cutters, yawls, and

schooners, cutters sailing at their full, yawls at four-fifths, and
schooners at three-fourths of their tonnage or rating cruise about
under way in readiness for crossing an imaginary line between the

club-house or committee vessel and a mark-boat, which forms the

starting as well as winning place, on the signal being given. No
time is allowed at the start, but only at the finish, and conse

quently there is a good deal of manoeuvring to get across the line

first and to windward. The yachts make the best of their way on

wards, running if the wind is abaft them, reaching if it is on the

beam, and close-hauled if it is foul, the greatest skill being shown
in cross-tacking and getting the weather-gauge. When close-hauled

and reaching, the ordinary fore-and-aft sail (see SAIL, SEAMANSHIP,
and SHIPBUILDING) is used

;
but when going free a large racing sail

called a spinnaker is set on a long boom projecting from the foot

of the mast at right angles to the vessel. This sail, which is a tri

angular one, extends from the topmasthead to the deck, on the

opposite side to that occupied by the main boom, though occa

sionally shifted to the bowsprit end. After leaving all the marks
on the port or starboard hand, as may be directed in their instruc

tions, the competing yachts arrive at the winning-place generally
in single file, the moment at which each competitor passes the line

being noted by a time-keeper. It is then ascertained whether any
and which vessel has saved her time allowance, which varies ac

cording to the length of the course, arid the first which has done so

is declared to have won. The amount of prize money gained by
the most successful vessel of the season almost always a cutter

generally exceeds 1000 sovereigns, exclusive of cups or plate. The

expense of racing is enormous
;
in the case of an 80 or 100-ton cutter

it amounts to fully 2000 or 3000 a year. The cost of cruising is

of course not so great, the wages of non-racing crews (which are much
smaller in number) being less, and averages perhaps 10 a ton.

There are not such frequent renewals of sails
;
there are not so

many breakages of spars, no entrance fees, and no &quot;

winning money
&quot;

to pay the crew, nor any of the thousand and one extras which go
to swell the yearly account of the racing owner. Racing yachts
make good cruisers if their spars are shortened and their wings
clipped ;

and it is a very common practice to turn an ex-racing
cutter into a yawl, by shortening her boom and adding a mizzen-
mast and mizzen-sail to her counter. The yawl rig is comfortable

for cruising, but not so successful for racing as the cutter. The

speed of yachts varies according to their length, and this is one
reason why an allowance in time should be given by a large yacht
to a smaller one. As instances of pace it is on record that the
&quot;Arrow&quot; in 1858 sailed 45 knots in 4 h. 19 m., and 50 knots in

1872 in 4 h. 40 m. In the latter year the &quot;Kriemhilda&quot; did 50
knots in 4 h. 37 m.

,
while the &quot;

Marjorie
&quot;

did the same distance in

4 h. 26 m., and the &quot;Samrena&quot; in 4 h. 15 m. in 1883
;
the &quot;

Lorna&quot;

(yawl) in 4 h. 14 m., and the &quot;

Irex&quot; in 4 h. 7 min., both in 1885,
all these distances being sailed inside the Isle of Wight, irrespect

ive of the state of the tide. A greater pace has been developed by
schooners in bursts of speed with a fair tide and half a gale of wind
behind them, but in racing inside the Isle of Wight the

&quot;Egeria&quot;

in 1870 did 50 knots in 4 h. 27 m., the &quot;Olga&quot;in
4 h. 25 m. in

1875, the &quot;Enchantress&quot; in 4 h. 18 m. in 1879. which is not so quick
as the cutters.

As to the number of yachts now afloat, cruisers as well as racers,
the British yacht fleet, which in 1850 consisted of 500 sailing and
3 steam vessels, now numbers 2209 sailing yachts, of 64,051 tons,
and 700 screw steam yachts, of 68,667 tons, or a gross total of 2909

yachts, of 132,718 tons in round numbers 3000 yachts, allowing
for small craft not included in the above total. They are con
structed of wood, iron, or steel this last gradually coming to the
front in the pleasure fleet as well as in the mercantile marine and
royal navy. Next to Great Britain the United States possesses the

largest number afloat, amounting to nearly if not quite 1200 yachts ;

and, if to the foregoing are added the yachts of other countries
included in Lloyd s list, a grand total of upwards of 5000 is

reached. AVhile the taste for sailing vessels has made marked strides
since 1850, that for steam yachts has made still more extraordinary
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progress, one noteworthy feature being the increase in their size,

and another their enormous prime cost. More than thirty of those

recently built exceed 500 tons, while double that number range
from 300 to 500 tons

;
two or three even exceed 1000 tons each.

Admiralty warrants are granted to clubs and their members to

fly the white, blue, or red ensign with device on it, such yachts

being registered according to the provisions of the Merchant Ship

ping Acts. The white man-of-war or St George s ensign, used by
British war-ships, is flown by the Royal Yacht Squadron alone of

yacht clubs. The ordinary red ensign of the merchant navy may
be flown by any English vessel without permission of Government,
as it is the national flag. Yachts with Admiralty warrants are en

titled to certain privileges, such as exemption from excise and some
other dues

; they may enter Government harbours without paying
dues, and may make fast and lie to Government buoys when these

are not required by any of H. M. ships ; they need not have their

names painted on their sterns, thoiigh it is better that they should ;

and their masters need not hold Board of Trade certificates.

Literature. Vanderdecken, Yachts and Yachting (1802) ; H. C. Folkard, The

Sailing Boat (1870); Stonehenge, British Rural Sports (1870); Dixon Kemp,
Yacht Architecture (1885), Yacht Designing (1876), and Yacht and Boat Sailing

(1878-80); Yacht-Racing Calendar (annual); Lloyd s Yacht Register (annual) ;
and

Hunt s Yacht List (annual). (E. D. B.)

YAK. This animal is the Bos grunniens of Linnaeus

and all subsequent zoologists, so called on account of the

pig-like grunting sounds it makes. It is structurally more

closely allied to the common ox than to the bison, with

which group of the jBovidx it has been sometimes errone

ously associated. It is only found in the lofty plateau of

Asia between the Altai Mountains and the Himalayas, and

occurs both wild and as the ordinary domestic animal of

the inhabitants of that region, supplying milk, food, and

raiment, as well as being used as a beast of burden. The
wild yaks inhabit the most inaccessible parts of the moun

tains, ranging up to an elevation of 20,000 feet, higher
it is said, than any other animal, delighting in extreme

cold, and finding their sustenance in the coarse, wiry grass
which is almost the only vegetable production of those

desolate regions. They cannot live to the south of the

Himalayas beyond the immediate neighbourhood of the

snow. Their size is that of a small ox. The horns are

long, nearly cylindrical, smooth, and pointed at the ends,
and with a peculiar and characteristic curve, being directed

at first outwards, then upwards, forwards, and inwards, and

finally a little backwards. Some of the domestic yaks are

hornless. The most remarkable external character is the

excessive growth and peculiar distribution of the hairy

covering. The upper parts of the body and sides are

clothed with a thick, soft, woolly hair, more fully de

veloped along the middle of the back, especially on the

shoulders, where it forms a great bunch
;
on the sides it is

comparatively short. From the upper parts of the limbs

and the whole of the lower surface of the body a thick

growth of long, straight pendent hair descends, in old

animals sweeping the ground and almost concealing the

somewhat short legs. The tail is profusely covered with

a thick mass of such hairs. The calves are at first

covered only with a soft, shortish woolly hair, of nearly
uniform length all over. Domestic yaks vary considerably
in size and appearance according to their treatment and

the purpose for which they are bred. The finest are those

used for carrying the native chiefs. Those employed for

ploughing are very inferior -looking animals. They vary
also in colour. The wild animals are nearly uniformly
black

;
the domestic yaks are often quite white. It is

not uncommon to see the long hair on the ridge of the

back, that on the tail, and the long flowing hair of the

under parts white, whilst all the rest of the animal is

black. The tails of the domestic yaks are used as orna

mental standards by the Tartars, and are largely imported
into India as chowries or fly-flaps.

YAKUTSK, a province of Eastern Siberia, which

includes nearly the whole of the basin of the Lena, and

covers an area of 1,517,127 square miles (nearly one-

third of Siberia and almost one-fifth of the entire Russian

empire). It has the Arctic Ocean on the N., Yeniseisk

on the W., Irkutsk, Transbaikalia, and Amur on the S.,

and is separated from the Pacific (Sea of Okhotsk) only

by the narrow Maritime Province (see vol. xxii. pi. I.).

The Vitim plateau, from 2500 to 3500 feet in altitude, Physical

and bordered on the south-east by the Stanovoi Mountains, features,

occupies the south-eastern portion of the province. Its

moist, elevated valleys, intersected by ranges of flat, dome-

shaped hills, which rise nearly 1000 feet above the plateau,

are unsuited for agriculture, and form an immense desert

of forest and marsh, visited only by Tungus hunters, save

in the south-west, where a few settlements of gold-miners
have lately sprung up. The high border-ridge of the

plateau (see SIBERIA) stretches from the South Muya
Mountains towards the north-east, thus compelling the

river Atdan to make its great bend in that direction. The

ridge is almost entirely unknown, having been crossed by

only two geographers at points more than 500 miles apart.

The alpine country fringing the plateau all along its north

western border is better known in the south-west, where

rich gold-mines are wrought in the spurs between the

Vitim and the Lena
;
and farther north-east it has been

crossed by several geographers (Middendorff, Erman, the

Siberian expedition) on their way from Yakutsk to the

Sea of Okhotsk. The Lena, in that part of its course

Avhere it flows north-east, waters the outer base of this

alpine region. It is a wild land, traversed by several

chains of mountains, all having a north-eastern direction

and intersected by deep, narrow valleys, where wild

mountain streams flow amidst immense boulders and steep

cliffs. The whole is covered with dense forests, through
which none but the Tunguses can find their way, and they

only by means of marks made on the trees. The summits

of the mountains, ranging from 4000 to 6000 feet, mostly

rise above the limits of tree vegetation, but in no case

pass the snow-line. Summits and slopes alike are strewn

with crystalline rock debris, mostly hidden under thick

layers of lichens, where only the larch, which sends out its

roots horizontally, can find support and sustenance. Birch

and aspen grow on the lower slopes ;
and where strips of

alluvium have been deposited in the narrow bottoms of

the valleys thickets of poplar and willow make their ap

pearance, or a few patches of grassy soil are occasionally

found. These last, however, are so rare that all of them

are known to the gold-diggers for scores of miles around

their settlements, and hay has to be brought at consider

able cost from the lowlands. All necessaries of life for

the gold-diggings have to be shipped from Irkutsk down

the Lena, and deposited at entrepots, whence they are
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transported in winter by means of reindeer to their desti

nation. A line drawn south-west and north-east, from

the mouth of the Vitim towards that of the Aldan,

separates the mountain tracts from the elevated plains

(from 1500 to 2000 feet) which fringe the highlands all

the way from the upper Lena to Verkhne-Kofymsk, and

probably to the mouth of the Kolyma. Immense and

sometimes marshy meadows extend over those plains in

the south-west ;
farther north mosses and lichens are the

prevalent vegetation. The surface is much furrowed by
rivers and diversified by several mountain -chains (Ver

khoyansk, Tas-karyktakh, Kotymsk, and Atazeya). Little

is known as to the real character of these mountains,

although they are figured on maps as isolated ridges shoot

ing north-west from the highlands, between the chief rivers

which flow into the Arctic Ocean. Beyond the elevated

plains vast tundras, covered with mosses and lichens,

stretch to the shores of the ice-bound ocean
; only a few

trees succeed in the struggle for a miserable existence,

though some isolated groups penetrate farther north along
the courses of the Lena, the Indighirka, and the Kotyma,
almost reaching in the first-named valley the seventy-second

degree of north latitude.

Northern The Arctic coast is indented by several bays Borkhaya
coast. an(j Yana to the east of the wide Lena delta, and Omul-

yakh, Kotyma, and Tchaunskaya still farther to the east.

Islands have been explored as far as 78 N. lat. These

fall into three groups, the Lyakhovskiye, the Anjou or

New Siberian, and the De Long Islands. The Medvyezhie

(Bear) Islands off the Kolyma and the two Ayun Islands

in Tchaunskaya Bay are merely littoral. WrangePs Land
seems to be the outer island of a great and as yet unknown

archipelago. The entire coast of Yakutsk is full of

memorials of the courageous explorations made in 1735-41

by Minin, Lapteff, and Prontchischeff in small boats, with

out any of the modern appliances for Arctic explorations,
and Tchaunskaya Bay recalls the loss of Shalauroff s ex

pedition. The prospects of regular navigation recently
raised by Nordenskj old s bold circumnavigation of Asia

seem unlikely to be fully realized, the ice apparently having
never again been in so favourable a condition as in 1878-

79. Every year, however, a narrow passage close by the

coast is left almost free of ice, enabling a ship or two to

reach the estuary of the Yenisei, or even the delta of the

Lena.
Rivers. The great artery of Yakutsk, the Lena, rises on the western slope

of the Baikal Mountains, its sources being separated only by a
narrow ridge from the great Siberian lake. It soon issues from the
mountain valleys, and flows over the elevated plains, where it has
carved a deep channel between horizontal layers of Old Red Sand
stone and further on of contorted beds of limestone. As far as

Yakutsk it maintains its north-eastern direction, with but one great
bend in 60 N. lat. and several .small windings in its upper course.

At Katchug a lading-place 180 miles north-east from Irkutsk it

is still shallow, but soon becomes a mighty stream of much beauty,
which is increased by the high crags and mountains amidst which
it has dug its channel. Though thus picturesque, its valley can

hardly be called hospitable : the narrow level stretches along the
base of the mountains are often marshy, while the raw and wet
climate renders agriculture most difficult

;
the villages are poverty-

stricken, and in most of them goitre is endemic. About 60 N.
lat. the Lena receives from the right its first great tributary, the
Yitim (1400 miles in length), which after a very sinuous course
leaves the great plateau below Lake Oron, by a narrow gorge which
has not yet been visited by any geographer. It is navigable by
steamers in its lower course. The next large tributary of the Lena
is the Olekma (about 800 miles), which also rises on the plateau and
crosses it from south to north ; it is navigable only in the very
lowest part of its course

; higher up, its valley, which offers the

greatest difficulties for the traveller, has been utilized as a route

only by the Cossack conquerors of Siberia and by one of the mem
bers of the Siberian expedition. The next important tributary,
also from the right, is the Aldan (nearly 1300 miles), which first

flows parallel to the Lena and then turns north-westwards to join
it, itself receiving on the left a large tributary, the Amga. it is

navigated from Ust-Maya. The only large tributary of the Lena

on the left is the Yilui (about 1300 miles), which has an immense

drainage-area on the lower plains, and since 1887 has been navi

gated by a steamer. At Yakutsk the Lena becomes a magnificent
stream of more than 4 miles in width, with numerous islands, and
this character it maintains for the next 1200 miles of its course,
sometimes reaching a width of 17 miles and a depth of 7 to 8 fathoms.

It enters the Arctic Ocean by a wide delta, occupying more than

250 miles of the coast-line ;
here the river divides into seven or

eight principal branches, the chief of which vary from 35 to 65

miles in length, the largest being more than 6 miles broad. The

bar, however, has only 8 feet of water, and the Swedish steamer

&quot;Lena&quot; had great difficulty in entering from the sea. The lower

course of the river is subject to terrible inundations when the ice

breaks up on its upper part, whilst at the same time the higher
reaches of its lower course are still covered with ice several feet in

thickness. Large portions of the banks are then torn away by the

enormous masses of ice. The Olenek (1200 miles), which enters

the Arctic Ocean to the west of the Lena, is also a considerable

river; the Yana (1000 miles), Indighirka (950), and Kotyma (1000)
to the east all rise in the mountain region between 61 and 62 N.
lat. and flow north and north-east into the Arctic Ocean.

The granites, granitic syenites, and gneisses of the high plateau Geol&amp;lt;

are surrounded by a variety of crystalline slates, Huronian and and
Laurentian

;
and vast layers of Silurian and Devonian limestones mine i.

and sandstones extend over large areas. Farther north the Carbon

iferous, Chalk, and Jurassic formations are spread over a wide

region, and the whole is covered with layers of Glacial deposits in

the highlands and of post-Glacial elsewhere. The mineral wealth

of Yakutsk is very great; but gold (262,200 oz. in 1884) and salt

(obtained from springs to the amount of about 6000 cwts. annually)

only are worked. Coal has been recently discovered on the Yilui

close by its mouth, as also on the lower Lena.

Though there are spots in the North-American archipelago and Clim;

in northern Greenland where the cold is as intense as at Yakutsk,
no region can be named which has such extremes of cold and heat

or winter temperatures so low, so long continued, or spread over

so immense an area. Yerkhoyansk on the Yana (67 34 N. lat.

and 134 20 E. long.) is, in respect of cold, the pole of the Old
World

; nowhere, even in Siberia, do we find such low winter tem

peratures : from whatever quarter the wind may blow it cannot

fail to bring a warmer temperature to Yerkhoyansk. Frosts of

76 Fahr. have been observed there, and the average temperature
of the three winter months is - 53 -

l
;
even that of March is but

little above the freezing-point of mercury (
- 37 9). Neither Ust-

Yansk (70 55 N. lat., but close to the sea ooast), nor Yakutsk,
nor even the polar station of Sagastyr at the mouth of the Lena

(73 23 N. lat.), has a winter so cold and so protracted. And yet
at Sagastyr temperatures of 63 6 were measured in February 1883,
and the average temperature of that month was only

- 43 0-
6. At

Yakutsk the average temperature of the winter is 400-
2, and the

soil is frozen to a depth of 600 feet (Middendorff). Even at a depth
of 382 feet the temperature of the soil is 26 0-

4 Fahr. For further

particulars, see SIBERIA, vol. xxii. p. 6. The Lena, both at Kirensk
and at Yakutsk, is free from ice for only 161 days in the year, the

Yana at Ust-Yansk for 105. While at Yakutsk only 145 days and
at Verkhoyansk only 73 have no snow

;
the interval between the

latest frosts of one season and the earliest frosts of the next is

barely 37 days, and even less in the north.

In spite of the rigours of its climate, the province of Yakutsk Popu]
had 243,450 inhabitants in 1883, and the population is supposed tiou.

to be increasing notwithstanding the infectious diseases which some
times sweep away whole villages. The Russians constitute but a

trifling element in the population ;
and their villages, numbering

scarcely twenty, are chiefly peopled by exiled Nonconformists, be

longing to the sects reputed &quot;dangerous.&quot; In 1879 there were
5100 exiles living in the towns or settled in the Yakut encamp
ments, 5300 peasants (also formerly exiles), 1890 military, and 4100

artisans, merchants, and officials. The remainder were chiefly
Yakuts (211,900), and partly Tunguses (10,400), with a few Yuka-

ghirs, Lamuts, and Tchuktchis. The Yakuts belong to the Turkish
stem (see vol. xxiii. p. 661), and speak a dialect of Turkish, with
an admixture of Mongolian words. They call themselves Sokha (pi.

Sokhalar), their present name having been borrowed by the Russians
from the Tunguses, who call them Ycko or Yrkot. Most probably
they formerly inhabited southern Siberia, and especially the upper
Yenisei, where a Tartar stem calling itself Sakha still remains in

Minusinsk. They are middle-sized, have dark and rather narrow

eyes, a broad flat nose, thick black hair, and almost no beard. On
the whole they are healthy and reach an advanced age, are very
laborious and enterprising, and display in schools much more intelli

gence than the Tunguses or Buriats. Their implements show a

great degree of .skill and some artistic taste. They live in log yurtas
with small windows, into which plates of ice or pieces of skin are

inserted instead of glass. A large fire is kept continually burning
in the middle of the yurta, which always has a wooden chimney.
The yurtas are usually at some distance from one another, but at

the same time are grouped into villages or naslcgs. During summer
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they abandon their wooden dwellings and encamp in conical tents,

consisting of a few poles covered with prepared birch bark. Their

food is chiefly flesh, and their drink koumiss. Though nearly all

are nominally Christians, they retain much of their original Shaman
ism. Their settlements, which formerly were limited to the valleys
of the Lena and its northern tributaries, are now steadily advancing
southwards into the hunting domains of the Tunguses, who give

way before the superior civilization of the Yakuts. &quot;Wherever they

penetrate, even in the valleys at the base of the Vitim plateau

(Muya, Tchara), they always cultivate some barley, and carry on
some trade. 1

;cuja- Both the Russians and the Yakuts cany on some agriculture
ms. wherever possible in the southern parts of the province ;

it wag
estimated in 1879 that 40,000 quarters of barley, summer rye,

wheat, and oats were cropped in Yakutsk (23,000 quarters by the

Yakuts). But cattle-breeding is the chief means of support ;
in

1879 there were in Yakutsk 130,400 horses of an excellent small,
but most hardy breed, 260,900 cattle, 49,000 reindeer, and several

thousands of dogs, which are used for travelling purposes. The

hunting of the wild reindeer affords the chief means of subsistence

iu the tundras
;
wealth or famine depends upon its success or failure.

The herds are attacked on the routes they pursue during their

migrations, especially where they have to cross a river. Farther

north the pursuit of water-birds, which come in innumerable
flocks to breed on the lakes of the tundras and the shores of the

ocean, is a most important resource. Fishing also is carried on even

in winter from beneath the ice. The mountains between the Lena
and the Yitim have, during the last thirty years, become a most

important centre of gold- washings, and, notwithstanding the diffi

culties of communication, and the necessity of bringing every

thing from Irkutsk or Transbaikalia, the population of the gold
mines of the Olekma and Vitim numbered more than 13,000 in

1882. Thousands of workmen go every spring down the Lena to

work at the mines and return to their villages in autumn,
torn- The principal channel of communication in Yakutsk is the Lena,

aunica- As soon as the spring arrives, scores of boats are built at Katchug,
ion and Yerkholensk, and Ust-Ilga, and the goods brought on sledges in

rade. winter from the capital of Eastern Siberia, including considerable

amounts of corn and salt meat, are shipped down the river. Steamers

ply all along its course, and enter its tributary, the Vitim, which
is navigated almost to the gorges beneath Lake Oron. A few

steamers descend to the delta of the Lena, and return with cargoes
of fish and furs. There are very few overland routes. A new one,
available for the transport of live stock from Transbaikalia to the

gold-mines of Olekma, was opened in 1869, and cattle are brought
every year from Transbaikalia, notwithstanding the hardships of

the 700 miles route across the plateau and the wild mountain
tracts. Two other routes, also mere footpaths, on which travellers

and goods are transported on horseback, radiate from Yakutsk to

Ayan and to Okhotsk. Manufactured goods and groceries, chiefly

tea, rice, and sugar, were imported to Yakutsk by the former route

to the amount of some 1000 cwts. in 1883
;
these goods cross the

Stanovoi Mountains and the plateau on sledges as far as the Maya,
whence they are shipped to Yakutsk.
The province is divided into five districts, the chief towns of

which are YAKUTSK (see below), Sredne-Koiymsk (560), Olek-

minsk (500), Verkhoyansk (290), and Viluisk (390). Except Yakutsk,
these &quot;towns&quot; are but miserable villages. (P. A. K.)
YAKUTSK, capital of the above province, situated in

02 2 N. lat. and 129 44 E. long., 1800 miles to the

north-east of Irkutsk, was founded by Cossacks in 1622.

It stands on a branch of the Lena, Khatystakh, between

which and the main river, five miles distant, lie several

low islands. During the break-up of the ice the water

of the Khatystakh, finding no outlet into the Lena on

account of the huge masses of ice, rises and floods the

lower parts of the town, leaving after its subsidence great

pools, which, as well as Lake Tatoye close by, become a

source of infectious disease. The town is, however, pro
tected to some extent by a wooden embankment. The
old fort is now destroyed, but its five wooden towers, erected

in the 17th century, are still standing. The streets are

xinpaved, and the wooden houses are built upon high base

ments to protect them from the inundations. The shops

only are of stone. There are in Yakutsk a cathedral, three

churches, a monastery, two gymnasia for boys and girls,

and several elementary schools. It is the residence of the

1 Besides the older literature, the bibliography of which is given iu

SemenofTs Geogr. Dictionary (Russian), compare RadlotFs Aus Siblricn

(Leipsic, 1884) ;
F. Miiller s Tungusen und Yakuten (Leipsie, 1882) ;

and Vambery s Das Tiirkenvolk (Leipsic, 1885) ;
aud several interest

ing monographs iii Izvestia of Eu.st Siberian Geogr. Soc.

Russian governor and the provincial authorities, as well

as of a few wealthy merchants, who carry on trade in

furs, mammoth bone, and reindeer hides, which are ex

ported to Russia, and in imported groceries and manu
factured goods. The arrival of the latter gives occasion

to a fair in July, which is frequented by natives from all

parts of the province ;
the returns are estimated at about

450,000. The population was 5290 in 1885.

YAM, a term usually applied to the tubers of various

species of Dioscorea. These are plants with thick root-

stocks, from which protrude long slender, climbing stems,

bearing alternate or opposite, entire or lobed leaves and
unisexual flowers in long clusters. The flowers are gener

ally small and individually inconspicuous, though collect

ively showy. Each consists of a greenish bell-shaped or

flat perianth of six pieces, enclosing six or fewer stamens

in the case of the male flowers, and a three-celled, three-

winged ovary in that of the female flowers. The ovary

ripens into a membranous capsule, bursting by three valves

to liberate numerous flattish or globose seeds. The species
are natives of the warmer regions of both hemispheres,
and many of them are important on account of the large
amount of starch contained in their tubers. According to

Prof. Church s analysis of the Chinese yam, it contains

more nutritive or nitrogenous matter, but less starch, than

potatoes : in 100 parts there are of water 82 6, starch 13 1,

albumen 2 4, fat 2, woody fibre 4, and mineral matter

1*3 parts.

D. sativa and D. alata are the species most widely diffused in

tropical and sub-tropical countries. D. aculeata, grown in India,
Cochin China, and the South Sea Islands, is esteemed one of the

best varieties. I), japonica, the Chinese yam, is hardy in Great

Britain, but the great depth to which its enormous tubers descend

renders its cultivation unpi ofitable ; the tubers of D. alata some
times attain a weight of loO lb. Most of the yams contain an acrid

principle, which is dissipated in cooking.
The only European Dioscorea is that known as D. pyrenaica,

found in 1845 in the Pyrenees, a remarkable instance of a species

growing at along distance from all its congeners. True yams must
not be confounded with the sweet potato, Convolvulus Batatas (see

vol. xix. p. 597), as they sometimes are in London markets. The
common black briony (2 amus communis) of hedges in England is

closely allied to the yams of the tropics, and has a similar root-

stock, which is reputed to be poisonous.

YAMBO, or YEMBO, more properly YANBO
,
a town of

Arabia on the Red Sea, in 24 4 N. lat. Having the

best harbour on this coast, it has taken the place of Al-

Jar (which lay to the south and is now ruined) as the

port of Medina, and is visited by steamships in connexion

with the pilgrim traffic and for the import of grain. The

town is surrounded by dilapidated walls, and the fixed

population probably does not exceed 4000 (Von Maltzan).
The Johaina Arabs are the dominant element, though
there is a Turkish officer and guard who maintain a certain

authority within the walls. Six or seven hours journey
inland at the base of the mountains (Jebel Radwa) is the

fruitful valley of Yanbo al-Nakhl, with palm-groves,

several hamlets of the Johaina, and country houses of the

merchants of the port. This inland town, or group of

villages, is the Yanbo
1
of the old Arab geographers, and

lies on the route of the Egyptian pilgrim caravan, one

night s journey from the famous battlefield of Bedr. The

port is sometimes distinguished as Yanbo
1

al-Bahr (Yanbo
e

on the Sea).

YANAON, a French settlement in India, near the

mouth of the Godavari on the Orissa coast, in the Goda-

vari district, Madras presidency. It is situated in 1G 44

10&quot; N. lat. and 82 12 5&quot; E. long., and has an area of 2258

acres and a population of 4473.

Yanaon was founded shortly before 1750, and its fortunes followed

the vicissitudes of French history in southern India. With the

other French possessions in India it was secured by the treaty of

1814-15.
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YANG-CHOW FIT, or HANG-CHOW Foo, a prefectural

city in the Chinese province of Kiang-su, is situated on

the Grand Canal in 32 21 N. lat. and 119 15 E. long.

The walls are between three and four miles in circumfer

ence, and the streets both in the suburbs and in the city

are well supplied with handsome shops. The temples,

colleges, and other public buildings are fine and large, and

there is generally a well-to-do look about the place. The

flourishing trade of the town may be either the cause or

the result of an almost Jewish predilection shown by the

people for mercantile pursuits. Unlike Chinamen gener

ally, they prefer trade to husbandry, and have earned for

themselves pre-eminence as a community of shopkeepers.
Another of their characteristics is their extreme supersti
tion. Their observance of full moons and festivals exceeds

in ritualistic display that which is commonly thought to

be good enough for such occasions by their fellow-country
men

;
and their jealousy for the honour of their gods has

on more than one occasion led to religious outbreaks.

The most violent of these fanatical ebullitions, so far as

foreigners are concerned, occurred in 1868, when Mr Hud
son Taylor first attempted to open a mission there. But

Yang-chow Fu possesses an earlier historical connexion
with foreigners. Marco Polo ruled over it for three years

by appointment from Kublai Khan
(1 1282-85). The great

traveller speaks of it as &quot;a noble
city,&quot;

&quot;which has seven
and twenty other wealthy cities under its administration.

. . . The
people,&quot; he adds, &quot;are idolaters and use paper

money.&quot; They &quot;live by trade and manufactures, for a

great amount of harness for knights and men-at-arms are

made there.&quot; The population of the city and suburbs is esti

mated at about 360,000. In 1880 the value of foreign

goods imported into the town amounted to about 96,956.
YANG-TSE KIANG, or YANG-TSZE KEANG. See

CHINA, vol. v. p. 631.

YANINA. See JANINA.

YANKTON, one of the principal cities of the Territory
of Dakota, United States, and until recently its capital, is

the county seat of Yankton county, and is situated upon
both banks of the James or Dakota river at its confluence
with the Missouri, and on the Chicago and St Paul and
the Chicago and North Western Eailroads. It serves as a
centre of supply and distribution for the adjacent fertile

plains. The population in 1880 was 3431
;
in 1888 this

had probably increased to 5000.

The
city

derives its name from the Yankton division of the
Sioux Indians. A trading-post was first established on its site in

1859, and the city was incorporated ten years later.

YARKAND, or YARKEND, the chief town of the prin
cipal oasis of East Turkestan, is situated on the Yarkand-
Daria, in 38 25 N. lat. and 77 16 E. long., at an altitude
of about 4100 feet above sea-level. The settlements of the
Yarkand oasis occupy the south-western corner of East

Turkestan, and are scattered along the numerous rivers

which issue from the steep slopes of the Parnir in the west,
and the Karakorum and Kuen-Lun Mountains in the south.
The oasis of Kashgar limits it in the north, and a tract of

desert separates it from the oasis of Khotan in the south
east. The Yarkand-Daria and its numerous tributaries,
which are fed by the glaciers of the mountain regions, as
also many rivers which no longer reach the main stream
but are lost in the steppe or amidst the irrigated fields,

bring abundance of water to the desert
;
one of them is

called Zerafshan
(&quot;gold-strewing&quot;),

as much on account
of the fertility it brings to the desert as of the small amount
of gold discovered in its auriferous sands. Numberless
irrigation canals, some of them of considerable length, carry
the water of the rivers to the fields, which occupy a broad
zone of loess skirting the base of the mountains. Higher
up, in the spurs of the mountains, there are rich pastur

ages, where large numbers of goats, yaks, camels, sheep,
and cattle are reared. On the whole, the oasis of Yarkand
is regarded as the richest of East Turkestan, and its

population probably numbers about 200,000 inhabitants

(32,000 households in 1873). Wheat, barley, rice, beans,
and various oil-yielding plants are grown in the fields, and
the gardens supply abundance of melons, grapes, apples,
and other fruits. The cotton tree and the mulberry are

cultivated in the warmer parts of the oasis. There is no

lack of gold, lead, and precious stones in the mountains,

though only the first-named is at present extracted. A
variety of petty trades are carried on in the towns

;

Yarkand is renowned for its leather-ware and saddlery.
The population consists of Persians, who have almost

given up the use of their mother tongue and now speak
Turkish, and of Turkish Sarts.

The town of Yarkand, which has a population of about

60,000 according to Forsyth (5000 houses in the city, and
as many in Yanghishar and the suburbs), is very favourably
situated on the river of the same name, five days journey
south-east from Kashgar. It is surrounded by a thick

earthen wall, nearly four miles long, with towers in the

Chinese style of architecture, and is well watered by num
berless canals, which are drawn from the river and, after

having irrigated the rich gardens of the city, lead to

cisterns in which water is collected for the winter. The

square fortress of Yanghishar, which was built by the

Chinese, stands within four hundred yards of the walls

of the town. The ten mosques and madrasas of Yarkand,
although much poorer than those of Bokhara or Samarcancl,

enjoy a wide renown in the Moslem world. There is a

brisk trade, especially in horses, cotton, leather-ware, and
all kinds of imported manufactured goods.

Yarkand is surrounded by a number of smaller towns,
the chief of which are Yanghi-hissar, which has about
600 houses and is the centre of a populous district, Tash-

kurgan on the Pamir, now reckoned as belonging to the

Russians, Posgam (1600 houses), Kargatyk, at the junction
of the routes leading to Ladak and Khotan (2000 houses),

Sanju (2000), Tagarchi, Kartchum, Besh-taryk (1800),
Guma (3000), and several smaller ones.
Yarkand was but very imperfectly known until the second half

of the 19th century. Marco Polo visited it between 1271 and 1275,
and Goes in 1603

; but the continuous wars which marked the his

tory of the oasis (see TURKESTAN, vol. xxiii. pp. 637-640) prevented
Europeans from frequenting it, so that until 1863 the information
borrowed from mediaeval travellers and from Chinese sources, along
with that supplied by the pandit Mir Isset Ullah in 1812, was all

that was known about the Yarkand region. The first European
who reached it in the 19th century was Adolph Schlagintweit, who
passed by Yarkand in August 1857, but was killed a few days later

at Kashgnr. The pandit Mohammed Ha mid visited it in 1863 and
determined its geographical position and altitude. The best recent
information is due to Robert Shaw 1 and G. W. Hayward, who stayed
at Yarkand in 1869, arid to Sir Douglas Forsyth, who first visited

it in 1870. Three years later he visited it again with an expedi
tion which had Gordon, Bellew, Chapman, Trotter, Biddulph, and
Stoliczka as members, and afterwards published a detailed report
upon the scientific results of the mission. 2 In 1886, after a re

markable journey through East Turkestan, A. D. Carey reached
Yai kand and spent the winter there.

YARMOUTH, or GREAT YARMOUTH, a municipal and

parliamentary borough, seaport, watering place, and import
ant fishing station of England, chiefly in Norfolk, with a
small portion (of the municipal borough only) in Suffolk,
is situated on a long and narrow peninsula of sand, bounded
on the west by the river Bure, the Breydon (formed by the

Yare and the Waveney), and the estuary of these rivers.

It stands on the Great Eastern and the Eastern and Mid
land Railway lines, 20 miles east of Norwich and 122

1 R. Shaw, Visits to High Tartary, Yarkand, and Kashgar, London,
1871.

-
Report of a Mission to Yarkund in 1S73, Calcutta, 1875, with

numerous photographs.
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north-east of London. The old town of Great Yarmouth
was built chiefly along the eastern bank of the Yare, but

within recent years the town has extended beyond its

ancient walls, of which some remains still exist, to the sea

shore, where there are a marine drive and three piers two

of them 700 feet long. The principal features of Yarmouth
are the north and south quays, and the straight narrow

lanes, 145 in number, called &quot;rows,&quot; running at right

angles to them. These rows were at one time inhabited

by the wealthy burgesses, and many of the houses now
tenanted by the poorer classes have curiously panelled

rooms, with richly decorated ceilings. The market place
of Yarmouth is one of the most spacious in the kingdom,
its area being about three acres. The old town of Great

Yarmouth is connected with Little Yarmouth by a bridge
across the Yare of stone and iron, erected in 1854. The
Bure is crossed by a suspension bridge. The church of

St Nicholas, founded in 1101 by Herbert Losinga, the first

bishop of Norwich (who removed the see from Thetford),
and consecrated in 1119, is one of the largest parish
churches in England. Originally it was in the form of a

Latin cross, but only the tower of the ancient building
remains

;
and by successive alterations the form of the

church has been completely changed. The clerestoried nave
in the Early English style, with columns alternately oct

angular and circular, was rebuilt in the reign of King
John. A portion of the chancel is of the same date.

About fifty years later the aisles were widened, so that

the nave is now the narrowest part of the building. A
grand west front with towers and pinnacles was constructed

in 1330-38, but the building was interrupted by a visitation

of the plague. Within the church there were at one time

eighteen chapels, maintained by guilds or private families,

but these were demolished by the Reformers, who sold the

valuable utensils of the building and applied the money to

the widening of the channel of the harbour. During the

Commonwealth the Independents appropriated the chancel,
the Presbyterians the north aisle, and the Episcopalians
were allowed the remainder of the building. The brick

walls erected at this time to separate the different por
tions of the building remained till 1847. In 1864 the

tower was restored, and the east end of the chancel rebuilt
;

in 1869-70 the south aisle was rebuilt; and in 1884 the

south transept, the west end of the nave, and the north aisle

underwent restoration. The width of the nave is 26 feet,

and its length to the tower 117, that of the tower 27 feet, and
of the chancel 92, total 236 feet. The Roman Catholic

church is a handsome Gothic building erected in 1850.

In 1551 a grammar school was founded, the great hall of

the dissolved hospital, founded in the reign of Edward I.

by Thomas Fastolfe, being appropriated as the building.
The school was closed from 1757 to 1860, when it was
re-established by the charity trustees; and in 1872 new

buildings were erected. In the hospital school a number
of boys and girls were formerly boarded and educated,
but since 1850 the charity has been administered as a

place of free education only. Among the other principal

public buildings are the town-hall and public offices, of

red brick and red sandstone in the Queen Anne style of

architecture, with a tower 125 feet in height, erected in

1883; the aquarium, erected in 1877 and extended in

1882
;
the old toll-house, formerly the town-hall, a build

ing of the 14th century, which has been carefully pre
served as a relic of antiquity ;

and the assembly and

reading rooms, the drill-hall, the custom-house, the bar

racks at Southtown, the bathhouse, the workhouse, the

public library, and two theatres. A Doric column, 144
feet in height, was erected on the downs in 1817 to the

memory of Nelson. Among the charitable and benevolent

institutions are the royal naval lunatic asylum, originally

founded as a lunatic hospital in 1811
;
the sailors home

(1859), the boys home (1870), the Walrond memorial

smack-boys home (1875), the fishermen s hospital (1702),
and Warne s and various minor charities.

Yarmouth Roads, except in east or north-east winds,
afford excellent anchorage. The present channel to the

quays was made in 1567 by Joost Jansen, a Netherlands

engineer. It affords a depth of water at the bar of 12

feet, and at high water of 18 to 20 feet. The town owes
its origin to the fisheries, and is now one of the chief

fishing stations on the east coast of England, being
specially famed for its herring and mackerel fisheries

(see FISHERIES, vol. ix. pp. 251-252), while cod and other

white fish are also caught in great quantities. The
number of boats registered under the Fisheries Act in

December 1886 was 439, employing from 4500 to 6100
men and boys. The boats engaged in fishing are mostly
trawling smacks. The curing of fish is an important in

dustry, Yarmouth bloaters being celebrated throughout
the kingdom. A great stimulus was given to the fishing
trade by the erection of a fish wharf in 1869, having a

length of 2257 feet. There is a considerable inland trade

on the rivers by means of lighters and wherries. In 1883
the value of the imports of foreign and colonial produce
reached 285,742, and, although in 1886 it sank to

173,636, the average for the five years preceding 1888
was about 235,000. The value of the exports in 1882
was 3399 and in 1886 14,706. The principal imports
are coal, timber, and provisions. The trade is chiefly
with the Baltic ports, France, Portugal, Spain, the Channel

Islands, the United States, and British North America.

The number of vessels engaged in the foreign and colonial

trade that entered in 1886 was 191 of 38,134 tons, that

cleared 99 of 18,299 tons. The number in the coasting
trade was 1033 of 110,312 tons entered, and 1083 of

124,527 tons cleared. Steam-packets ply between London,
Hull, and Newcastle. Ship -building and boat-building
are carried on chiefly in connexion with the fisheries, the

number built in 1886 being 11 of 781 tons. There are

also rope, twine, and trawl-net manufactories, silk-crape

works, and extensive maltings. Yarmouth is frequented
in summer as a seaside resort. It is governed by a mayor,
twelve aldermen, and thirty-six councillors. The corpora
tion act as the urban sanitary authority. Water is obtained

from one of the &quot; broads &quot;

at Ormesby. The borough has

a separate commission of the peace and court of quarter-
sessions. The population of the municipal borough (area
3685 acres) was 41,819 in 1871 and 46,159 (9008 being
in Gorleston in Suffolk) in 1881.
At the close of the 5th century Yarmouth is said to have been

the landing-place of a Saxon invader Cerdic. At an early period
it was resorted to by fishermen from the Cinque Ports and from the

Continent for the herring- fishing, who dried their nets on the denes

or downs, and also erected tents where they sold their fish to mer
chants from London and elsewhere. At Domesday the place is de

scribed as the king s demesne, and as having seventy burgesses.

Henry I. appointed a provost as governor, and in the 9th year of

John it received a charter of incorporation. It received another
charter from Henry HI., who permitted the inhabitants to enclose

the borough with walls and moats. In 1338-39 the town sntFered

severely from the plague, during which 7000 persons are said to have
died. In 1381 the rebels under Wat Tyler were defeated by the

inhabitants of Yarmouth. The town also rendered considerable

assistance when England was threatened by the Spanish Armada
;

in recognition of this Elizabeth empowered the &quot;bailifl s, burgesses,
and commonalty&quot; to hold an admiralty court, and extended their

liberties in other ways. In 1588 a castle was built in the centre

of the town, and a mound called the south mound raised and
crowned with heavy ordnance. The castle was demolished in 1621

and new fortifications thrown up, having a circuit of 2i miles. On
account of the hardship experienced by the town from the levying
of ship-money by Charles I., it declared for the Parliament. At
the close of the war the fortifications were demolished. From an

early period the Cinque Ports had the power of sending bailiffs to

Yarmouth to govern the town during the herring-fishing season,

XXIV. 92
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from Michaelmas to Martinmas, their jurisdiction being concurrent

with that of the bailiffs of Yarmouth
;
but on account of the

jealousies that were thus created the privilege was abolished in

the reign of Charles II. Until the Act of William IV. the town
was governed by a charter of Queen Anne. It sent two members
to parliament from the reign of Edward I. till 1867, when it was
disfranchised ; but by the Act of 1885 it was again allowed to re

turn one member. (T. F. H.)

YARN consists of any textile fibre prepared by the

process of spinning for being woven into cloth. It is only
in a few minor and exceptional cases, such as the weaving
of hair-cloth or of wire, that there is any making of woven
fabrics without the previous spinning of yarn. As weav

ing can be shown to be among the earliest and most
universal of the industries of mankind, the process of

spinning yarn, which of necessity accompanies or rather

precedes weaving, can be claimed as one of the primal

employments of the race. There is ample evidence obtain

able, not only of the great antiquity, but also of the wide
almost universal diffusion of the art of spinning,

llemains of the implements employed are found wherever
traces of prehistoric and early man make their appearance.
It happens that the exceedingly simple apparatus which
was used in the earliest ages continued to be the spinning

implements of civilized communities till comparatively
recent times, and it may therefore be said that there is no
art which has been more widely diffused, more uniformly
practised, and which remained so long fixed and un pro
gressive, as that of yarn-spinning. On the other hand,
since human ingenuity bent itself to improve the art and
these efforts only began in earnest about the middle of the

18th century there have not been developed in the whole

range of mechanical industries implements of greater

variety, complexity, delicacy of action, and manifold pro
ductive capacity than the varied machines now adapted
for the production of yarn.

The primitive spinning implement consists of a spindle,
a rod of wood, usually from 9 to 12 inches in length,
rounded and tapering towards both extremities, as shown
in the accompanying cut. At the upper extremity there

Primitive spindle.

is usually a notch, in which the yarn is caught while

undergoing the operation of twisting, and to the spindle
there is commonly added a whorl a perforated disk of

stone or other heavy material the object of which is by
its weight to give momentum and steadiness to the spindle
when it is rotated by the hands of the spinner. The
fibre to be spun is commonly attached loosely to a distaff

or &quot; rock &quot;

of wood, which is held under the left arm of

the operator ;
but in the case of certain short fibres the

material is made up in rolls or carclings. A rotatory
motion is given to the spindle by twirling it between the

fingers of the right hand
;
and the fibre to be spun is then

drawn out in a uniform strand between the fingers of both
hands and simultaneously twisted into yarn by the rotat

ing spindle to which it is attached. The portion that is

sufficiently twisted is wound on the body of the spindle,
and the operation is continued till the spindle is filled

with yarn of a smooth and equal calibre. The quantity
thus rolled up gives the name to a now definite measure
of yarn, &quot;the

spindle.&quot; Simple and primitive as is this

apparatus, a dexterous and experienced spinner is able to

produce yarn of an evenness, strength, and delicacy such as
can scarcely be exceeded with the aid of the most com
plicated appliances and by the numerous processes of

perfected modern spinning. The cotton yarns with which the
famous Dacca muslins of India, textures which from their

extreme flimsy airiness receive such names as &quot; woven air
&quot;

and &quot;evening dew,&quot; are spun with the aid only of these

simple and rude appliances. The spindle used by the deft

Hindu is a slender strip of bamboo not much bigger than

a darning needle, lightly weighted with a pellet of clay ;

and, as the tender thread formed cannot even support the

weight of so slight a spindle, the apparatus is rotated in a

socket, which consists of a piece of hollow shell. The

spindle as here described was the sole apparatus with

which, so far as is known, the whole of the yarn woven into

cloth by mankind till comparatively modern times was

made, and even at the present day it is not wholly
obsolete. Apart from its use in Eastern countries and

among the untutored tribes of Central Africa, the spindle
in its original form continues to be used in the remote
districts of the Scottish Highlands and islands, and in

many other regions of Europe.

Throughout all the changes and developments of modern

yarn-spinning the rotating spindle continues to be the

essential implement, and all the improvements which have
been effected have had for their object, (1) the providing
of mechanical means of rotating the spindle, (2) an auto

matic method of drawing out and attenuating the fibre,

and (3) devices for working a large group of spindles

together.
The first improvement on the simple spindle consisted in mount

ing it horizontally in bearings, and giving it a rotatory motion

by a band from a large wheel, passing round a small pulley
or &quot; wharve &quot;

fixed on the spindle itself. Such was the first spin

ning wheel which, in the form of the &quot;charka,&quot; has long been known
in the East Indies

;
and from a drawing in a 14th-century MS. in the

British Museum it is obvious that it was not unknown, although
certainly far from common, in Europe at that early date. A jewelled
model hand-wheel of this description was formerly the property of

Mary of Guise. This form of wheel came ultimately to be known
in Scotland as the &quot;muckle wheel,&quot; in contradistinction to one
of later invention, and the method of working it is not yet an

altogether forgotten art.

No strict record of the dates at which various developments of

the art of spinning took place are to be found, and it is certain that

many appliances were long known and to some extent used before

their adoption became general. Thus it is quite clear that the

ilier, which is fitted around modern spindles for twisting the yarn
before it is wound on the bobbin, was known to Leonardo da Yinci
and probably invented by him. Among the numerous mechanical

drawings left by that man of genius there is one which shows a

spindle with flier and bobbin, with a device for moving the bobbin

up and down on the spindle so as to eilect an even distribution of

the yarn. But the use of the flier does not seem to have been
known in England till about the end of the 17th century. In a

pamphlet issued in 1681 by Thomas Firmin, entitled Some Pro

posals for the Employment of the Poor, there is an illustration of an

improved wheel, with two spindles provided with fliers, having 011

them hooks or pins for directing the yarn on different parts of the
bobbin. The sketch also shows the spindle and flier driven by
different bands, as was the case with the spinning-wheel which sub

sequently came into common use. In hand-spinning the further

application of the treadle motion, with connecting rod and crank-

axle to drive the little wheel with the feet alone, was the final

development. By this agency both hands of the spinner were free,

continuous and uniform motion was secured, and the spinner could

work two spindles simultaneously, the one with the right and the
other with the left hand. It was in this condition that the most
advanced form of yarn-making was carried on in the 18th century,
when a great series of inventions revolutionized the entire range of

textile industries and laid the foundation of the gigantic factory

system of spinning and weaving which now prevails.
The problem which lay before inventors was to bring tangled

masses of fibrous material into parallel order, and to draw out and
twist these fibres into uniform strands by automatic means, without
the continuous application of intelligent attention. The first stage
in the evolution of mechanical spinning was effected under the

patent of Louis Paul in 1738, in which there was clearly described

and foreshadowed what is now one of the most important features

of spinning machinery the drawing rollers. In his specification
he says :

&quot; One end of the mass, rope, thread, or sliver is put betwixt a pair of rowlers,
cillinders, or cones, or some such movements, which, being turned round, by
their motion draws in the raw mass of wool or cotton to be spun, in proport ion

to the velocity given to such rowlers, cillinders, or cones As the prepared
mass passes regularly through or betwixt these rowlers, cillinders, or rones, a
succession of other rowlers, cillinders, or cones, moving proportionally faster
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than the first, draw the rope, thread, or sliver into any degree of fineness

which may be required.&quot;

Next, to James Hargreaves of Blackburn is clue the first con

ception of the famous spinning-jenny, which he devised about 1767

and patented in 1770. In his specification Hargreaves describes

his invention as a machine or engine to be managed by one person

only, and that the wheel or engine will spin, draw, and twist sixteen

or more threads at one time by a turn or motion of one hand and a

draw of the other. At the same time the humble barber of Preston,

Richard Arkwright, was busily engaged in developing the important
series of inventions and adaptations which resulted in the modern
throstle spinning-frame. Arkwright s principal patents were secured

in 1769 and 1775 ;
and in the latter year Samuel Crompton of Bolton

brought before the world his mule spinning-frame, in which the

drawing rollers of Paul and Arkwright were with happy effect

applied to the jenny of Hargreaves. These inventions are at the

foundation of all modern systems of yarn-spinning ;
details regard

ing them are given under COTTON, LINEN, SILK, and WOOL.
The various methods by which the sizes or counts of yarn have

been fixed in different countries have long been a source of much
inconvenience in the international exchange of spun yarns. The
methods of estimating sizes or weights of yarn are indeed com

plicated in the extreme, for not only has each country different

standards, which may locally be disregarded, but for the yarn from
each separate fibre there may be different lengths of hank and
different methods of estimating sizes. Thus, taking English stand

ards, we find that cotton yarns are made up into hanks of 560
&quot;

threads&quot; of 1 yards, giving 840 yards per hank, and the &quot;counts
&quot;

are the number of hanks which go to make lib weight of yarn.
For linen yarns there are 2^ yards in a thread, and 120 threads or

300 yards in a lea, and the count is the mnnber of leas per lb. In

a hank of worsted or woollen yarn there are 560 yards, and the count

similarly is the number of hanks per lb. In Continental countries

the length of the hank or its equivalent is different
;
the weight by

which the count is reckoned also varies
; and, as the weights and

measures of the several countries have only the most involved ratio

to each other, to estimate comparative sizes complex calculated

tables are necessary. Attempts have been made to establish an
international standard of numbering yarns based on the French
metric system, in which the count is the number of grams which a

definite length of yarn 1000 metres weighs. No progress, how
ever, has been made in coining to an international agreement in the

question. (J. PA.)

YAROSLAVL, a government of central Russia, sepa
rated from Moscow by narrow strips of Vladimir and Tver

on the S., and having Tver and Novgorod on the W.,

Vologda on the N., and Kostroma on the E., is one of the

smallest, but at the same time one of the most populous
and industrial governments of Great Russia. It has an
area of 13,751 square miles, and the population was

1,118,130 in 1884. It consists of a broad and shallow

depression, elongated from west to east, Avhere the Volga
ilows at a level ranging from 260 to 230 feet above the

.sea, while the surrounding hills rise to altitudes of from

700 to 800 feet. In the west, especially between the

Moioga and the Shcksna, the country is covered with

marshes and ponds, which become completely flooded when
the water rises in the rivers. There is another region of

low and marshy tracts in the south, about Rostoff. Gentle

sloping hills appear in the north on the left bank of the

Slicksna.

Jurassic clays, sandstones, and sands cover nearly the whole of

Yarosiavl, but they are concealed almost everywhere by thick

deposits of Glacial boulder clay, which is regarded by Jiussian geolo

gists as the bottom moraine of the great ice-cap of the Glacial

period. Triassic &quot;

variegated marls,&quot; widely diffused throughout the

whole of the middle Volga region, undoubtedly underlie nearly all the

Jurassic deposits of the government, but only a few patches come
to the surface

; many salt springs exist in these deposits. The

Upper Carboniferous limestones come to the surface only in the

north-west and towards the cast.
1 The chief mineral products are

bog-iron ores, sulphate of copper, and pottery clay. Peat occurs
in thick beds. There are also several mineral springs. The soil is

mostly a kind of loess of moderate fertility ; sandy tracts are not
uncommon

;
and wide areas are covered with marshes relics of the

great lakes of the Lacustrine period.
The chief river of the government is the Volga, which traverses

it for 180 miles, making a great bend to the north. The chief

towns Rybinsk, Yarosiavl, Motoga, Romanoff- Borisoglyebsk,
Uglitch, and Myshkin are situated on its banks, and a brisk

1
Geological Surrey of Russia, sheet 56, by Xikitin (Russian and German),

8t Petersburg, 1S84.

traffic is carried on, both by the river itself and by two canals,
Mariinsk and Tikhvinsk, which connect it with the Neva through
its tributaries the Sheksna and the Moioga. Another tributary
received by the Volga within the government is the Kotorost, which
has many manufactories on its banks and is navigated, especially in

spring. The Kostroma ilows along the eastern border and is a

channel for the export of timber and fuel. Small lakes are

numerous, the chief being Lake Nero or Rostoff. The forests,

which consist chiefly of fir and Scotch pine, cover one-third of the

aggregate area
;
but they are rapidly being destroyed. The flora

of Yarosiavl, although similar to that of Moscow, bears a northern

stamp owing to the presence of the dwarf birch, liubus arcticus, and
Linnsea borealis.

The climate is as continental as that of middle Russia generally.
The average temperature at Yarosiavl is 36 7 Fahr. (January 6 5,

July 61 5) ;
the prevailing south-western and western winds render

it moister than in central Russia
;
and the average number of days

with rain or snow is 114 The rivers remain frozen from 118 to 183

days every year.
The population is thoroughly Great Russian. The aboriginal

Meryas have been completely Russified
;
and traces of the Karel-

ians, who immigrated in the 17th century, can only be discovered

in the names and features of some inhabitants on the Siti river.

There are moreover some 1000 Tartars, 2100 Jews, and about 500

Gipsies. Leaving out of account some 2700 Catholics and Protest

ants, the population belongs to the Greek Orthodox Church or is

llaskolnik.

Although Yarostavl is one of the chief manufacturing govern
ments of the empire, its inhabitants have by no means abandoned

agriculture, 27 per cent, of the total area being under crops (36 per
cent, under forests and 8 per cent, untillable) ;

on the lands of the

peasantry the percentage is still greater (from 46 to 58 per cent.).

Rye, oats, and barley, with some wheat and pease, are the chief

crops, and in good seasons Yarosiavl has even a surplus of corn,
which is either sent to the distilleries or exported. The average

crops of 1883-85 were 960,100 quarters of rye, 36,000 of wheat,

97,400 of barley, 1,097,100 of oats, 19,600 of other grain, and

6,992,800 bushels of potatoes. Nearly 40,000 cwts. of flax are

cropped every year. Market-gardening is largely engaged in and
the Yarostavl gardeners have a wide repute throughout Russia.

Chicory, sweet pease, cucumbers, apples, and berries are exported.

Although there is no want of meadows, cattle-breeding is not greatly

developed. In 1882-84 there were 178,370 horses, 260,000 cattle,

188,700 sheep, and 4700 pigs. One-third of the peasant households

had no horses. Cheese-making on the co-operative principle has

spread extensively of late, owing to the efforts of the zcmstw
;
93

associations have a yearly production to the value of 12,700.

Domestic trades are carried on in great variety in the villages,

including the making of linen cloth, boots, gloves, sheepskins,
knitted wares, clothes, felts, all kinds of wooden wares, pottery, and
a variety of metallic goods. The total production is very consider

able, although no details are available. The manufactures are

growing rapidly, the yearly production of 1708 establishments being
estimated at 2,210,000 in 1884. Cotton and linen are the chief

items (nearly 1,000,000); flour-mills, distilleries, and tobacco

works come next
;
and these are followed by chemical works and

workshops for machinery, metallic wares, and so on, which are

rapidly developing. The trade of the government is very active

both on the Volga and on the two railway lines, one of which connects

Rybinsk with the St Petersburg and Moscow line and the other

connects Yarosiavl with Moscow and Vologda. Rybinsk and
Yarostavl are the chief commercial centres, but Rostolf, Moioga,

Romanoff, and Poshekhonie also carry on an active trade in corn,

timber, and manufactured wares. The total merchandise shipped
or discharged to and from the towns and villages of Yarosiavl is

estimated at 1,600,000 tons annually, one-half by rail.

One of the most distinctive features of Yarostavl is the large
numbers of its male population who annually leave their homes
in order to work all over Russia as locksmiths, masons, plasterers,

waiters in restaurants, greengrocers, tailors, gardeners, carpenters,

joiners, pilots, or boatmen. Many of these employments have been

specialties of the population of Yarostavl from a remote antiquity,
and the native of this government can easily be distinguished by his

enterprising spirit, keen air, and energetic and nervous temperament.
In Moscow and St Petersburg together there are about 76,400

employed in the above capacities, and it may be estimated that as

many as 100,000 persons annually leave their homes in this way.
The educational institutions were represented in 1884 by a lyceum

(197 students), six gymnasia (569 boys and ]219 girls), a military

school (492 boys), a seminary for teachers (81 students), and 745

elementary schools (25,780 boys, 10,140 girls).

Yarostavl is divided into ten districts, the chief towns of which,

with their population in 1884, are YAROSLAVL (see below), Daniloff

(5780), Lubim (31^0), Moioga (6360), Myshkin (2390), Poshekhonie .

(5990), Romanoff- Borisoglyebsk (5300), Rustoff (12,450), Rybinsk
(19,900), and Uglitch (11,930). Petrovsk (1760) has municipal
institutions.
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History. As earl}

7 as the 9tli century the Slavonians had become

masters of the Yarostavl territory, which was formerly occupied by
the Finnish stems Vess and Merya, as also by Mordvinians, Muroms,
and Tcherernisses in the south. Rostoff was already in existence

;

but Yaroslavl, Rybinsk, and Uglitch begin to be mentioned in the

annals only in the llth and 12th centuries. The independent prin

cipality of Rostoff was divided in the 13th century into three parts,

but these were soon afterwards successively annexed to Moscow.
See the Trudy of the Yaroslavl Statistical Committee, 8 vols., and the Vyestnik

of the Yaroslavl zemstvo, published since 1872. (P. A. K.)

YAROSLAVL, capital of the above government, stands

on the right bank of the Volga, at its junction with the

Kotorost, 173 miles by rail to the north-east of Moscow,
and had a population of 48,310 inhabitants in 1884

;
but

this number is temporarily much increased during the

period of navigation. The suburbs of the town occupy the

left bank and are inundated at high water. A fine quay
borders the Volga for nearly two miles. The cathedrals

and several churches are very old. The Uspenskiy cathe

dral was begun in 1215 and rebuilt in 1648
;
the churches

of the Preobrazhenskiy monastery, St John s, and Voskre-

seniye date from the 15th and 17th centuries, the second

being a fine specimen of the architectural style exemplified
in the Vasiliy Blazhennyi church of Moscow. Yarostavl

has a lyceum, founded by Demidoff, with a juridical faculty,

three gymnasia (409 boys, 669 girls), and various primary
schools. The manufactories, whose total production in

1862 barely reached the value of 200,000, now employ
5100 hands and yield an output valued at about 1,000,000

(one-half from one cotton-mill). The trade, especially that

in corn, is very active and accounts for one-quarter of the

whole traffic of the government. The Yarostavl merchants

also carry on a large import trade in manufactured goods
and groceries.
The town of Yarostavl was founded in 1026-1036 by Yarosiav

Yladimirovitch, who caused a wooden fort to be erected at the con
fluence of the Kotorost with the Volga. It became the chief town
of a principality in 1218 and remained so until 1471, when it

fell under the dominion of Moscow. Even in the 13th century
Yarostavl was an important town, and, although it suffered during
subsequent wars, it maintained its importance until the 19th

century, when the trade on the Volga and its rising manufactures

again gave it a position of predominance in the upper basin of the

Volga.

YARRELL, WILLIAM (1784-1856), one of the most

popular of British naturalists, was born at Westminster in

June 1784. His father was a newspaper agent, and he

himself succeeded to the business on his father s death,
and prosecuted it till within a few years of his own. He
availed himself of any interval of relaxation to enjoy such

sport as the neighbourhood of London afforded, acquired
the reputation of being the best shot and the first angler
in the metropolis, and soon also became an expert natural

ist. In 1824 he became a fellow of the Linnean Society,
and was a diligent contributor to their Transactions

;
and

he was one of the earliest members of the Zoological

Society. The greater part of his leisure towards the end
of his life was devoted to his two great works, The History

of British Fishes (2 vols., 1836) and The History of British

Birds (2 vols., 1843). These works are compiled on the

same plan ; they contain accurate figures, with accompany
ing descriptions, of every British fish or bird

;
and they

have from the first taken their position as standard

authorities. Few books on natural history are more

agreeable to the general reader : the style is pleasant, and
the truth with which he describes the habits of the birds

is such as might have been expected from a keen and ob
servant sportsman. In 1856 he had an attack of paralysis,
of which he died at Yarmouth on 1st September of the

same year.
YAWS is the name in use in the British West Indies

and on the West Coast of Africa for a peculiar disease of

the skin in Negroes. The learned name, first applied by
Sauvages (1761), is frambcesia, from the likeness of the

typical excrescences to a raspberry. For many years yaws
was thought to be peculiar to the African Negro, either in

his home (both west and east coasts) or in the West Indies

and Brazil. But a disease the same in every respect has

long been known in the East Indies (first mentioned by
Bontius early in the 17th century), affecting the Malays
rather than the Negroes, its chief seats being Amboyna,
Ternate, Timor, Celebes, Java, and Sumatra. It has been

identified more recently by De Rochas and other observers

in New Caledonia and Fiji. The parangi of Ceylon has

been shown by Kynsey to be the same as the West Indian

yaws. Also in the Samoa group, to which there has been

no Negro migration, an identical malady occurs. The

closely allied verrugas of the Peruvian Andes (see WART)
is so different in its endemic circumstances that it is not

usually classified as a form of yaws. The account that

follows applies equally to all of the local forms, while it

has more especial reference to yaws in the Negroes of the

West Indies.

The general course of the disease is as follows. Previous to the

eruption there may or may not be any disorder of health
;
in child

ren (who form a large part of the subjects of yaws) there will prob
ably be rheumatic pains in the limbs and joints, with languor,

debility, and upset of the digestion ;
in adults of ordinary vigour

the eruption is often the first sign, and it is attended with few or

no constitutional troubles. The eruption begins as small pimples
like a pin s head, smooth and nearly level with the surface

; they
have a little whitish speck on their tops, grow rapidly, and reach

the size of a sixpence or a shilling. The pustules then break, and a

thick viscid ichor exudes and dries npon them as a whitish slough,
and around their base as a yellowish brown crust. Beneath the

whitish slough is the raspberry excrescence or yaw proper, a reddish

fungous growth with a nodular surface. The favourite seats of the

eruption are the forehead, face, neck, armpits, groin, genitals,

perinaeum, and buttocks. Hairs at the seat of a yaw turn white.

In young children or infants the corners of the mouth ulcerate, as

in syphilis, and the perineal excrescences resemble condylomata.
The pustules and excrescences do not all arise in one crop : some
are found mature while others are only starting. If the patient
be of sound constitution and good reaction, the yaws may reach

the full size of a mulberry in a month, in which case they will

probably be few
;

but in persons of poor health they may take

three months to attain the size of a wood-strawberry, in which case

they will be numerous inversely to their size. Often there is one

yaw much larger than the rest, and longer in falling ;
it is called

the &quot;master yaw
&quot;

or &quot; mother yaw.&quot; On the soles of the feet (less

often on the palms of the hands) the bursting yaws are as if im

prisoned beneath the horny cuticle
; they cause swelling and tender

ness of the foot, until set free by paring the callous skin down to the

quick ;
these yaws are called &quot; crab yaws

&quot;

or tubbas. Usually a

yaw is painless unless when rubbed or irritated. The absence of

pain is used as a diagnostic sign if there be any doubt as to the

nature of the attack : a pustule is opened, and a little of the juice
of capsicum dropped into it

;
if it be a yaw, no smarting will be

felt. In some cases a few yaws will show themselves long after the

primary attack is over
;
these are called &quot;memba yaws&quot; (from &quot;re

member
&quot;),

the term being sometimes applied also to protracted cases

with successive crops of eruption. Six weeks is the average time in

a good case, from the first of the eruption to the fall of the excres

cences
;
in such regular cases a scar remains, it may be for many

months, darker than the rest of the (Negro) skin. But the disease

is often a much more tedious affair, the more protracted type having
become common in the West Indies of recent years. In such cases

the eruption comes out by degrees and as if with difficulty, crop
after crop ; foul, excavating, and corroding ulcers may remain, or a

limb may be in part seamed and mutilated by the scars of old

ulceration. The scars after ulceration are not so dark as the skin

around.

That yaws is a communicable disease is beyond question ;
but

that it has always arisen by conveyance of yawey matter from a

previous case is neither proved nor probable. Being to a great
extent a disease of childhood, it is not usually conveyed after the

manner of syphilis, but by contact in other ways (as in the epidemic
syphilis of 1494-1520 and in recent circumscribed epidemics). An
abrasion or wound of the surface, such as a chigoe bite or a cut of

the foot, rs a likely point of entrance for the virus. If the yawey
matter finds access to a pre-existing sore or ulcer, it causes the

latter to take on a foul and sloughing condition. No sore or yaw
is induced at the point of infection, which will probably be healed

long before the eruption appears. It is said, however, that the

pustules appear earliest and in greatest numbers on the skin near

the spot where the virus entered. They follow the infection at an
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interval of several weeks (incubation period). Cases of yaws by
infection are not unknown in white persons of good position, both

children and adults, in the West Indies and elsewhere.

The nature of the disease is obscure. It is alleged to be here

ditary by some, and denied to be so by others
;
the fact seems to

be that some constitutions are much more susceptible than others,

and susceptible at some periods or states of health more than at

others. As an epidemic, the disease in a locality has seasons of

activity and quiet. One attack in childhood gives a large degree of

immunity for the rest of life. Yaws used to break out in the slaves

on board Guineamen. Both in Africa and among the slaves in

the West Indies it was a custom to inoculate the yaws, so as to get
the attack over (called &quot;buying the

yaws&quot;)
or to get put upon the

sick list.

As regards treatment, the malady in a person of good constitu

tion runs its course and gets well in a few weeks. Whatever tends

to check the eruption, such as exposure to chill, is to be avoided.

A week s course of cream of tartar and sulphur (confection of

sulphur) at the beginning of the illness is often resorted to, so as to

bring the eruption well out. The patient should remain indoors,
in a well-aired room, and take daily warm baths and diluent drinks.

If the excrescences are flabby and unhealthy, it is an indication for

generous diet. Mercurial treatment is no longer in vogue. As ex

ternal applications, weak lotions of zinc or carbolic acid may be

used, and, if the excrescences are irritable, a watery solution of opium.
Tedious and unhealthy yaws should be dressed with a wash of

sulphate of zinc or of copper ;
the same may be applied to a yaw

ulcer. The crab yaws of the horny soles or palms, after they are

let through by paring the cuticle, may be dusted with alum

powder. The most intractable cases occur in badly nourished and
anremic subjects, and these will often go on for months in hospital
without mending. Of late in the West Indies the disease has
become largely a morbus miseries, and to that extent less amenable
to treatment.

The date of the first appearance of yaws in the West Indies and
Brazil is matter of dispute ;

the general belief is that it came in

with the African Negro. After the emancipation in 1838 there was
a marked decline in the prevalence of the disease in! Jamaica and
other colonies. In Jamaica it began to be seen again from 1854
to 1864, the cases being more of adult age than formerly. The
worst recent centre of yaws has been Dominica, which is occupied
by Negro communities unprovided with medical attendance. In

1871 the Government opened and maintained two special hospitals
for yaws (under a board of commissioners), one at Morne Bruce
near Roseau, and the other at Prince Rupert s. In Barbados and

Antigua cases of yaws are rarely seen, the population being more
Creole than Negro. Trinidad has a good deal of the disease from
time to time in the inland villages ; bad cases are admitted to the

leper asylum at Port of Spain. In Grenada, which has a special

yaws hospital, and in St Vincent the immigration of Hindu coolies

received a check owing to the ravages made by the disease among
them. It prevails also in San Domingo, Guadeloupe, and others

of the Antilles. At Berbice and Essequibo there were 23 fatal cases

in one year (1870). The disease is common in all parts of Brazil.

In western Africa cases are found along the whole coast from the

Senegal to the Congo, and in the interior (Timbuktu and Bornu).
On the East Coast it is found in Mozambique, Madagascar, and
the Comoros Its localities in the East Indies and islands of the
Pacific have been already mentioned.
For the literature dealing with the subject, see Hirsch, Geographical and His

torical Pathology (Engl. trans ), vol. ii., London, 1885 (New Sydenham Soc.).

YAZD, or YEZD, a city of Persia, capital of the district

of Yazd, province of Farsistan, in 31 50 N. lat. and 54
25 E. long. Yazd stands on a flat sandy plain, about 50
miles broad and encircled by an amphitheatre of pictur

esque hills, on the high road between Ispahdn and Karman,
190 miles south-east of the former and 220 north-west of

the latter place. The old and dilapidated walls enclose a

very large space, which, however, is much encumbered with

ruins, the population having fallen from about 100,000 at

the beginning of the 19th century (Christie) to about

30,000 in 1868 (Smith), Since the famine of 1870 the

place has recovered some of its former prosperity, and has

at present (1888) an estimated population of 50,000, includ

ing 1000 Jews and about 4000 fire-worshippers, Yazd being
the only town in Persia where these still form a separate

community. There are fifty mosques, sixty-five public

baths, eight public schools, but no building of any note

except the chief mosque, a very old and decayed structure,
which still presents a lofty and imposing frontage. With
the exception of a fine new bazaar, which is well stocked
with goods and much frequented the markets and other

parts of the town are irregularly planned, with narrow dark
streets and little life. Yazd is in fact a city of the wilder

ness, whose oasis, planted chiefly with mulberries and
other fruit trees, is everywhere surrounded by the shifting

sands, which at some points already threaten to encroach on
the town itself (Macgregor). In this way was engulfed its

predecessor, Old Yazd or Askizar, whose ruins are still

visible 10 miles to the north-west on the road to Kashan.
Nevertheless the local traders maintain their old reputation
for intelligence and enterprise, and their agents still visit

the distant markets of India, Java, and China. The trade

with India formerly carried on through Shiraz now takes

the more direct route through Karman. The exports are

chiefly sugar, silks, opium (4000 chests in a single year to

China), cordage, cotton, felts, and copper; the imports wheat,

rice, cotton goods, and henna. This henna, together with

rang for dyeing the hair, is brought from the Minab and
Bandar-Abbas districts to be ground and prepared for the

Persian market. From the neighbouring villages and the

remote province of Ghilan comes the raw material for

the silk-looms, which produce two kinds kasb and aluhi

both of the very finest quality. Other noted products
of the local industries are the felts, equal to the best in

Karmdn, and the candied sugars and sweetmeats, in the

preparation of which the fire-worshippers excel. A great
drawback to Yazd is the defective and irregular supply of

water, which largely depends on the yearly snow and rain

fall on the surrounding hills. The annual revenue averages

35,000 to 40,000, of which three-fifths go to the public

treasury ;
the rest supports the local administration and

household of the governor, who resides in a kind of citadel

within the city walls

YEADON, a manufacturing town in the West Riding
of Yorkshire, is situated on a hill north of Airedale, about

1| miles from Guiseley station on the Midland Railway
and 8 1 miles north-west of Leeds. The streets are gener

ally irregular and tortuous, but within recent years greater
care has been taken in the arrangement of new buildings.
The church of St John in the Pointed Gothic style, erected

in 1843, consists of chancel and nave, with square tower

surmounted by pinnacles. The town-hall and mechanics

institute, a handsome Gothic building erected in 1883, in

cludes a large public hall, the rooms of the Liberal club and
of the local board, and class and lecture rooms. Yeadon
is chiefly of modern growth, although wool-combing and
cloth manufacture were carried on to some extent before

the establishment of the first woollen-mill in 1831. Since

1850 the town has made rapid progress, and now possesses
several mills, in which woollen cloths are manufactured,

especially materials for ladies jackets, ulsters, mantles, &c.

The township was formed out of Guiseley in 1845. The
local board of health was established in 1863. The popula
tion of the urban sanitary district (area 1723 acres) was
5246 in 1871 and 6534 in 1881.

YEAR. See CALENDAR, vol. iv. p. 666.

YEAST, an insoluble substance forming an essential

component of all sacchariferous juices when in the state

of vinous fermentation. This subject is pretty fully dealt

with under FERMENTATION (see vol. ix. pp. 92, 95, 97) ;

one important application of yeast, however, viz., that

which it finds in the baker s trade, is there only referred

to. To produce a spongy loaf, the dough, before being
made into loaves, is mixed with a ferment which, if allowed

to act for a sufficient time before baking, produces alcohol

and carbonic acid from a small portion of the actual or

potential sugar present ;
and the carbonic acid, being

liberated from within the dough, causes it to
&quot;

rise.&quot; In

former times leaven (see BAKING, vol. iii. p. 253) used to

be employed exclusively. For higher classes of bakery

yeast is now preferred. The yeast produced so abundantly
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in beer-brewing is available

;
but its bitter taste is an objec

tion to it. Hence it has long been customary in Germany
to produce yeast expressly for bakers and cooks purposes,

which may, of course, be done in a variety of ways. A
method frequently used is to produce a wort (see BREWING,
vol. iv. p. 275) from barley, malt, and rye, and by the addi

tion of a little ready-made yeast to let it ferment under con

ditions which favour the growth of yeast-cells, but restrict

the proportion of alcohol produced to a minimum (comp.

FERMENTATION, vol. ix. p. 97). During the most tumultu

ous period of the process the yeast is skimmed off from

the surface, washed with water, and either &quot;

filter-pressed
&quot;

or
&quot;

centrifuged
&quot;

to obtain it as a relatively dry paste ;

it is then mixed with a proportion of dry starch, to

give it a higher degree of dryness. Such yeast goes into

commerce as presshefe or pfundhefe (German yeast or

barm). This industry used to be a monopoly of Germany ;

but quite lately the manufacture of German yeast has

been taken up in Scotland.

YEDO. See TOKIO.

YEISK, a district town of the Russian province of

Kuban (Caucasus), was founded in 1848 at the mouth of

the Yeia, on a narrow sandbank which separates the

shallow Bay of Yeisk from the Sea of Azoff, 108 miles

to the south-west of Rostoff-on-the-Don. Notwithstand

ing its shallow roadstead, which has a depth of 14 feet

only at 2 miles from the shore, Yeisk has grown with great

rapidity, and in 1884 had 23,725 inhabitants. Corn,

linseed, and wool are exported to a considerable extent

(1,730,000 cwts. of corn and flax and 10,000 cwts. of wool

in 1885), and the port was visited in 1886 by 69 ships

(30,000 tons) engaged in foreign trade and by 697 (80,800

tons) engaged in the coasting trade. There are large wool-

cleansing factories, oil-works, and tanneries.

YEKATERINBURG. For this and similar forms of

Russian town-names, see EKATERINBURG, &c.

YELETS, a district town of the Russian government of

Orel, 121 miles by rail to the east of Orel, stands on the great
trunk railway which connects Riga with Tsaritsyn on the

lower Volga ;
a branch line connects it also with the

railway which runs from Tula to Samara and Orenburg.

Owing to its advantageous position Yelets, which had been

for a long time an important entrepot for the corn trade,

has rapidly grown of late, and in 1883 had 36,680 inhabit

ants. The Yelets merchants buy large quantities of grain
in the fertile neighbouring provinces, and send their

agents to southern and south-eastern Russia
; nearly 1 50

flour-mills, many of them driven by steam, prepare flour,

which is forwarded chiefly to Moscow and partly to Riga.
The trade in cattle is also very important. Yelets has

become of late a manufacturing centre, and has some im

portant tanneries, foundries for cast-iron and copper, tallow-

melting Avorks, sieve manufactories, &c. The town has

several educational institutions. Its cathedral and two
monasteries contain venerated historic relics.

Yelets is first mentioned in 1147, when it was a fort of Ryazan.
The Polovtsys attacked it in the 12th century, and the Mongols
destroyed it during their first invasion. The Tartars plundered it

in 1415 and 1450
;
and it seems to have been completely abandoned

in the latter half of the 15th century. Its development dates from
the second half of the 17th century, when it became a centre for

the trade with south Russia.

YELIZAVETGRAD. See ELIZABETHGRAD.
YELIZAVETPOL. See ELIZABETHPOL.

Type and YELLOW FEVER is a typhus-like fever of certain
circum-

ports, or of ships hailing from them. It differs from all

other existing types of fevers and infections in largely

sparing the Negro. It resembles cholera in being en
demic in some parts of the world (but only shipping
places) and in being importable to others, in being an
infection that issues from the soil or some medium equi-

stances.

valent thereto, and in being a virulent filth-disease
;
but

it differs from cholera in having at the outset a violent

febrile paroxysm lasting two or three days. As a fever

it resembles typhus ;
but it differs from typhus in all those

&quot;

exogenous
&quot;

characters wherein it resembles cholera.

The generic place and affinities of yellow fever are perhaps
best provided for in the nosology of Cullen : the symptoms
are within the sphere of the organic nervous system ; they
stand for excitement first and prostration afterwards

;
and

they are an effect of human effluvia. Its differentia

among the &quot; nervous &quot;

fevers due to &quot; human effluvia
&quot;

would be its maritime or amphibious habitat, its associa

tion with tropical heat, the chief part played by the

liver in its symptomatology (on the lines of acute yellow

atrophy), and the singular immunity of the Negro race.

An attack of yellow fever may follow definite exposure Char

(such as landing at an endemic port) within a few hours,
teris

as in corresponding cases of cholera
;
but the outbreak of

symptoms is more often delayed for a few days, the limit

of
&quot; incubation

&quot;

being about eight. The few hours

languor, chilliness, headache, and muscular pains, which

might be the precursors of any febrile attack, are followed

by a peculiar look of the eyes and face, which is charac

teristic : the face is flushed, and the eyes suffused at first

and then congested or ferrety, the nostrils and lips red,

and the tongue scarlet, these being the most obvious

signs of universal congestion of the skin, mucous mem
branes, and organs. Meanwhile the temperature has risen

to fever heat, and may reach a very high figure (maximum
of 110 Fahr., it is said); the pulse is quick, strong, and

full, but may not keep up in these characters with the

high temperature throughout. There are all the usual

accompaniments of high fever, including hot skin, failure

of appetite, thirst, nausea, restlessness, and delirium (which
may or may not be violent) ;

albumen will nearly always
be found in the urine. The fever is a continued one so

long as it lasts
;
but the febrile excitement comes to an end

after two or three days. In a certain class of ambulatory
or masked cases the febrile reaction may never come out,
and the shock of the infection after a brief interval may
lead unexpectedly and directly to prostration and death.

The cessation of the paroxysm makes the stadium, or

lull, characteristic of yellow fever. The hitherto militant

or violent symptoms cease, and prostration or collapse
ensues. The internal heat falls below the normal

;
the

action of the heart (pulse) becomes slow and feeble, the

skin cold and of a lemon-yellow tint, the act of vomiting
effortless, like that of an infant, the first vomit being clear

fluid, but afterwards black from an admixture of blood.

It is at this period that the prospect of recovery or of a

fatal issue declares itself. The prostration following the

paroxysm of fever may be no more than the weakness of

commencing recovery, with copious flow of urine, which
even then is very dark-coloured from the presence of blood.

The prostration will be all the more profound according to

the height reached by the temperature during the acute

paroxysm. Much blood in the vomit and in the stools,

together with all other hsemorrhagic signs, is of evil omen.
Constant hiccough, with loud cries or wailing, is a certain

sign of death, which may also be ushered in by suppression
of urine, coma, and convulsions, or by fainting from failure

at the heart. The proportion of recoveries is usually less

than one-half
;
but it has been now and then very large

(as in the New Orleans epidemic of 1878). Convalescence

is on the whole rapid ; but, if some old disease, such as

ague, have been lighted up, or abscesses induced, it may go
on slowly for months. One attack of yellow fever confers

a high degree of immunity from a second.

The treatment of yellow fever has been one of the classical sub- Treat-

jects of controversy. In the Philadelphia epidemics of the end of meut.
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the 18th century, Rush gained much credit for his incessant labours

in bleeding the victims during the violence of the paroxysm. Al

though blood-letting to relieve the congestions has been given up,

experience still favours the resort to vigorous measures at the out

set. The following practice was adopted with much success by Dr

Joseph Jones during the epidemic of 1878 at New Orleans, an

emetic of ipecacuanha, followed by a powder of calomel (10 to 20

grains), with as much quinine added (the latter ingredient of doubt

ful utility), and that again followed by a full dose of castor oil.

Beyond that heroic medication at the outset of the febrile paroxysm,
the treatment was directed to assisting the action of the skin and

kidneys, by keeping the temperature of the room uniform, by
mustard foot-baths, and by copious draughts of lemonade or other

aerated water, or of barley water. The diet indicated is fever diet :

i.e., it should exclude solid food. For such symptoms as tender

ness over the stomach a mustard poultice is applied; for diminished
secretion of urine, dry cupping over the loins. When the lull

occurs, the patient should oil no account be allowed to get up, as

sudden failure of the heart is apt to follow exertion. Iced cham

pagne and beef-tea are found to be the best supports for this stage.
The only thing to do when black vomit threatens is to give the

patient ice to suck, or (more questionably) to place an ice-bag on
the abdomen. When the stage of prostration assumes a

&quot;typhoid&quot;

character, an enema of ice-cold water, with a little turpentine in it,

helps to get rid of the flatus and to stimulate the kidneys. Re

covery is in all cases more probable where there is abundant cubic

space and good ventilation.

Patho- Yellow fever is of the nature of typhus, in the language of

ogy. older writers, a nervous or putrid fever. The two salient things
about it are the internal haemorrhages and the almost complete
arrest of the function of the liver

;
of these the latter would seem

to be primary and the former secondary. The state of the liver

on examination after death from yellow fever is by far the most

significant feature in the morbid anatomy: the bile-ducts and gall
bladder are empty, or contain only a clear albuminoid fluid

;
the

organ is bloodless and of a golden yellow colour
;
and the hepatic cells

are everywhere full of fatty granules or other molecular detritus.

It shows, in fact, the morbid anatomy of acute yellow atrophy, or

that state of the hepatic structure and functions which is due to

total inhibition or arrest (see PATHOLOGY, vol. xviii. p. 386), whether
the inhibiting influence be phosphorus poisoning, or emotional

strain, or something in the pregnant state, or the infective influ

ence of yellow fever. All the other phenomena of this fever are

grouped around the liver derangement, as around a centre, namely,
the yellow tint of the skin, the fatty degeneration of the heart

favouring syncope, the haemorrhages from the mucous membranes

(including the black vomit), the degeneration of the renal epithe
lium with albuminuria, and the coma and convulsions. Yellow
fever therefore may be styled a sudden or arbitrary infection im

posed from without, the distinctive mark or &quot; note
&quot;

of which is

the same peculiar group of symptoms that is found in the rare and

sporadic cases of yellow atrophy. To reach the full and correct

doctrine of yellow fever, we have to harmonize the clinical and

pathological facts of the disease, as already given, with the histori

cal, geographical, racial, and other associated circumstances now to

be stated.

History The first authentic account of yellow fever comes from Bridge-
and geo- town, Barbados, in 1647, where it was recognized as a &quot;nova

graphical pestis,&quot;
that was unaccountable in its origin, except that Ligon,

distribu- the historian of the colony, who was then on the spot, connected it

tion. with the arrival of ships. It was the same new pestilence that

Dutertre, writing in 1667, described as having occurred in the
French colony of Guadeloupe in 1635 and 1640

;
it recurred at

Guadeloupe in 1648, and broke out in a peculiarly disastrous form
at St Kitt s the same year, and again in 1652

;
in 1655 it was at

Fort Royal, Jamaica
;
and from those years onwards it became

familiar at many harbours in the West Indies and Spanish Main,
and in the Atlantic ports of the British American colonies. It

is a question whether it had not occurred at Porto Rico, San

Domingo, and other places in the Spanish Antilles a good many
years before

;
but the reports from the colonies of New Spain, both

for that and subsequent periods, are highly defective as regards the
data needed to distinguish yellow fever from the bilious remittent
form of malarial fever, which is a non-infective sickness. The
Mexican form of typhus, called &quot;

matlazahuatl,&quot; which has been an

indigenous disease of the native population in the interior for

several centuries, has no other connexion with yellow fever than
that it belongs to the same family of typhus ;

its circumstances
are quite different, especially in respect that it is a purely inland
form of fcbris paupcrum. In 1853 yellow fever appeared for the
first time at Callao and Lima in Peru

;
and almost in the same

months a severe epidemic prevailed among the plantation hands
in the sierra region of the interior. The two forms were described
as the same disease by Dr Archibald Smith

; but the fever of the
sierras was afterwards shown to be a form of typhus, analogous to

the native Mexican form, and quite unconnected with the yellow
fever of the coast.

In the harbours of the American colonies (United States) the

history of yellow fever has been as follows. It begins to be heard
of at Charleston in 1693, and at Philadelphia the same year. The
South Carolina port has the fullest record of it, next in order in
the earlier period being Philadelphia, New York, and Norfolk (Va.).
Towards the end of the 18th century the ports of New England,
as far north as New Hampshire, have visitations, and it begins to
be quite common at Baltimore, Wilmington, Savannah, and New
Orleans. At a still later period (within the 19th century) we find
the centre of incidence shifting so as to include Mobile, Memphis,
Natchez, St Francisville, and Baton Rouge ;

and in the most recent

period outbreaks are recorded at Galveston and other ports of

Texas, and at Pensacola, Vicksburg, and Key West. The Atlantic

ports gradually lost it and the Gulf ports took up the inheritance,
several of them keeping it still. Some of the epidemics were very
disastrous, one of the Philadelphia outbreaks corresponding to the

pestilence which figures in the List section of Longfellow s Evan-
gdine: &quot;Wealth had no power to bribe, nor beauty to charm the

oppressor.&quot; In the New Orleans epidemic of 1878 the deaths num
bered 4056. The American ports mentioned have been only its

principal seats, many other smaller harbours having had outbreaks
now and then, such as New Haven (Conn.), Providence (R.I.),

Swedesborough (N.J.), Alexandria (Va. ), Augusta (Ga.), St Augus
tine (Fla. ), Opelousas (La.), and Houston (Tex.).

Along with the harbours and anchorages of the West Indies and
Spanish Main, the three chief harbours of Guiana (Cayenne, Suri

nam, and Demerara) have had an equal share, and for almost the
same period. But for Brazilian ports there is no record of yellow
fever until 1 849, when it appeared for the first time at Rio de Janeiro,
Bahia, and other places. These ports became endemic seats of the
infection from that year, and are now more distinctively the head

quarters of the disease than its old West Indian and Mexican Gulf
centres. Monte Video had a disastrous epidemic in 1857, and
Buenos Ayres a visitation in 1858

;
but the shipping places of the

river Plate are not in the same class of endemic foci as the harbours
of Brazil.

There have been a few epidemics at trading places on the West
Coast of Africa, most of them subsequent to 1820, and all of them
confined generally to white residents.

During the great period of yellow fever (1793-1805), and for some

years afterwards, the disease found its way time after time to various

ports of Spain. Cadiz, indeed, suffered five epidemics in the 18th

century, Malaga one, and Lisbon one
;
but from 1800 down to

1821 the disease assumed much more alarming proportions, Cadiz

being still its chief seat, while Seville, Malaga, Cartagena, Barce

lona, Palma, Gibraltar, and other shipping places suffered severely,
as well as some of the country districts nearest to the ports.
These Spanish outbreaks were clearly connected with the ar
rival of ships, but for the most part there hail not been cases of

yellow fever on board the ships. The last severe epidemic on

Spanish soil was at Barcelona in the summer of 1821, when 5000

persons died. The most recent disastrous epidemic in Europe was
at Lisbon in 1857, when upwards of 6000 died in a few weeks.
The outbreaks at St Nazaire (1861), Leghorn, Swansea (1864), and
Southampton have been carefully studied, but are otherwise of
minor importance.

Yellow fever is dependent upon high summer temperature for its Special

epidemic development, and it requires a good deal of heat to continue local and
even after it has once acquired epidemic intensity. In its endemic racial

centres in the New World it clings peculiarly to the lower quarters cireum-

of the seaports, to the alluvial foreshores, and to the anchorages ;
stances,

on many occasions it has been prevalent among the crews of men-
of-war and of merchantmen at anchor, or moored in the harbour,
or lying up in the carenage, when there has been none of it among
the residents ashore. It is admitted that the endemic influence

which causes it is effluvial or miasmatic from the harbour mud, or
from the bilge-water of a ship that had lain in the harbour, or from
the alluvial foundations of houses nearest-to the beach. So far as

prevalence on shore is concerned, it seems to follow the same laws
as cholera and typhoid fever : that is to say, it is an exogenous or

soil infection, a fermentation of filth in the ground, with a seasonal

activity closely following the movements of the subsoil water. In
like manner, when it has been imported to Spain, it lias clung to

alluvial soil and has spread after the fashion of a soil-borne infec

tion rather than by personal contagion, although in Spanish ports,

just as in Philadelphia, according to Rush s opinion, contagious
ness has been found to be &quot;

contingent
&quot;

to it under certain circum
stances. To establish an epidemic in a distant port, it has been

necessary that there should be carried thither a material quantity
of the specifically poisonous harbour-filth in a ship s bilges, and
that the conditions favourable to its increase and diffusion by fer

mentation should exist in the new soil.

The next most significant thing in the incidence of this fever is

that new arrivals at an indigenous centre are peculiarly liable to

take it, and most liable of all the sailors and others from northern

latitudes, such as Sweden, Finland, Holland, and Germany. In

fact an epidemic outburst in a yellow-fever port or endemic centre
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at the present day is commonly connected with an unusual influx

of strangers. It is not to be supposed, however, that the residents

acquire immunity by acclimatization : they have no greater im

munity in that sense than have the Bengalis from chole-ra, or than

those who permanently reside in unsanitary localities from typhoid
fever or diphtheria. The only immunity is that of the Negro race,

an immunity all the more striking that the Negroes in yellow-
fever ports are mostly found living in the favourite haunts of the

disease, and that their race is peculiarly liable to all other infec

tions of the kind, including cholera, typhus, and typhoid. Al

though the protection of the Negro of pure blood is not absolute,

it is nearly so. In ordinary circumstances Negroes become liable

when of mixed blood, and almost exactly in proportion to the

degree of white stock in their breeding. These racial -peculiarities

have been so often remarked and are so universally admitted in

their broad significance that no detailed proofs need be adduced.

It may be stated, however, that all African Negroes, whether fresh

from Africa or long acclimatized to the New World, have the same
natural protection ;

thus the Nubian regiment in the French ser

vice during the Mexican expedition did not lose a single man, and
did not even have a single case, in the epidemic at Vera Cruz in

1866. The protection is profoundly racial, and not due to the

Negroes being inured to yellow-fever localities. There is no other

instance of the same racial immunity in the whole range of in

fective sickness.

Theory Two things stand out prominently in the foregoing recital of

of the facts, (1) that yellow fever, in time and place, has dogged the

disease, steps of the African slave trade, and (2) that the African Negro has

a very large racial immunity from yellow fever. The first of these

facts was generalized by Audouard (Paris, 1825), but has been

neglected and forgotten ;
the second fact, which no one seriously

disputes, is the complement and confirmation of the historical and

geographical induction. The circumstances in Peru, although ap

parently in contradiction, are really corroborative : a form of yellow
fever established itself at certain ports of that country in the wake
of a notorious Chinese coolie trade (see COOLIE, vol. vi. p. 334) ;

but the Chinese themselves were exempt from the fever at the time,
and would appear not to have suffered from it in the subsequent
epidemics on the Peruvian coast. The question thus arises as to

the particular connexion between the African slave trade (or the

analogous Chinese coolie trade) and yellow fever. The first point
is that the fever has not been a fever of the voyage but of the land

ing place, although there are several authentic instances (e.g., cases

of the
&quot;Regalia&quot;

and &quot;La Pique&quot;) of yellow fever arising at sea

from the exposure of white men to the stench of a shipful of

Negroes. Again, the filthy condition of a Guineaman on her arrival

from Africa was a notorious fact
;
and the filth of that kind was

discharged into the creeks, carenages, and anchorages of slave ports
in material quantity year after year for a long period. At Havana
as many as a hundred slavers would arrive in one year. Steady
accretions of the filth of slave-ships from the beginning of the traffic

to America down to its abolition in 1808, and its final cessation

previous to 1860, would account for a peculiarly pestiferous state of

the harbour mud, of the beach, and even of the water
;
in fact, the

water in the Bay of Havana was pestiferous and full of organic
matter where it was several fathoms deep, and there was a standing
order in the British navy against admitting it into ships. Wher
ever the harbours were most tideless, as around the Gulf of Mexico
and in the West Indian Islands, and wherever the soil was most
alluvial, and the movements of the ground-water most extensive,
the specific putrefaction or fermentation thus introduced into the

harbour would spread farthest on shore, being aided or encouraged
always by the abundance of other organic matter which it met
with at particular spots, such as the foundations of houses.

The next step is to consider the connexion between this wholesale

befouling of slave ports and the particular type of endemic disease.

One of the points most emphasized by Audouard was the funda
mental physiological differences between the African Negro race

and the white. The discharges of the Negro body might become

by their effluvia specifically poisonous, he argued, to white men
under special circumstances. A more direct factor in the aetiology
was the very common, if not uniform, prevalence of dysentery and
diarrhoea in the passage from the Guinea coast to the western shores
of the Atlantic : the filth in a slave-ship s bilges was, in part at

least, dysenteric in its source and properties. Now, there is much
independent evidence, collected from times of war and famine, to

prove a certain correlation or equivalence between dysentery and
typhus ; according to Blanc s phrase, the one was vicarious to the
other. Yellow fever is admittedly a form of typhus, a form distin

guished by a h;emorrhagic tendency. Thus we find the connexion

explained between dysenteric and other evacuations of the Negro
race, carried to the mud and alluvial soil of ports under very
peculiar circumstances, and a special form of endemic typhus, dif

fering from the ordinary form in being earth-borne instead of air

borne. The remaining part of the synthesis concerns the differen
tial type of yellow fever within the genus

&quot;

typhus :

&quot; AVhence did
it obtain the &quot; note

&quot;

or distinctive mark, anatomical and clinical,

of an acute yellow atrophy of the liver ? The dysenteric filth that
was imported into the harbours of the New World represented that
almost unique unwholesomeness of life which is summed up in the

phrase &quot;horrors of the middle passage.&quot; Among such horrors

nostalgia, despair, and the sense of wrong were not the least
;
and

these are among the states of human feeling that have been known,
now and then, in the ordinary way of life to assume that peculiar
visceral embodiment, or to find that means of expression, which
amounts to acute yellow atrophy of the liver, and stands, in fact,
for a total arrest of the hepatic functions, biliary and other.

There is no other theory of yellow fever to contest the field with
the slave-trade hypothesis ;

that alone satisfies all the conditions
of a correct synthesis historical, geographical, ethnological, physio
logical, and, some would say, even ethical. There have been
various other theories put forward from time to time, all of them
much too fragmentary, and therefore erroneous, such as the hypo
thesis of rotting timber (in wharves, ships hulls, &c.), of sugar
cargoes, of common foul bilge-water, of madrepores, and of bacilli.

The bacillary or parasitic hypothesis is the fashionable one at present,
but it is much too ambitious, as ordinarily held, and altogether
wide of the mark. The part played by putrefactive organisms is a

subordinate one. In the general grouping of factors they can only
come in after we have found the specific integral of the yellow-fever
soil in its endemic seats

; they cannot elaborate the miasmatic poison
of yellow fever without a definite pabulum, any more than the
&quot;lactic bacillus&quot; can produce lactic fermentation without milk-sugar.
The sanitary or public health aspects of yellow fever have been Sanitr

discussed in great part under QUARANTINE (vol. xx. p. 156). In tion.

regard to its sanitation at the endemic seats in the West Indies,
Guiana, Brazil, Central America, and the Gulf States of the American
Union, the same principles apply as to other filth-diseases. The
object is to secure a clean soil, and to that end drainage and sewer

age serve best. In the sanitation of yellow fever the case is so far

peculiar that the harbour bottom, the adjoining mudbanks and

mangrove swamps, and even the seawater itself, are apt to retain

the specific taint, especially where the cleansing action of the tides

is slight. But there is good reason to think that the specific taint

in the soil is everywhere slowly disappearing, now that it is no longer
reinforced by fresh supplies year after year. It has practically
vanished from the Atlantic ports of the United States, and has be
come almost rare in such harbours as Port Royal, Jamaica. Its

headquarters are now the Brazilian ports, which were the last to

develop it (in 1849).

Literature. The chief work is that of La Roche, Yellow Fever, 2 vols.
,

Philadelphia, 1855. A very full bibliography is given by Hiv.sch at the end of
his section on &quot;Yellow Fever,&quot; in Historisch-Geographische Pathologie, vol. i.,

Stuttgart, 1881 (Engl. transl. by Creighton, London, 1883). Recent experience,
epidemiological and clinical, is given in the writings (2 vols.) of Dr Joseph
Jones of New Orleans, 18S7 ;

see also Maclean s Diseases of Tropical Climates,
London, 1886. Among the numerous monographs may be specially mentioned
those of Pym (Observations -upon the Vulam Fever, London, 1815), who showed
that one attack gave immunity, and of Daniel Blair (Some Account of the Last
Yellow Fever Epidemic of British Guiana, with plates, 3d ed., London, 1852).
A popular exposition of the slave-trade hypothesis of Audouard (with additions

by the writer of the present article) will be found in North. Amer. Rev., October
1884. Audouard s three papers were collected under the title liecveil de
Memoires sur le Typhus Nautique, ou Fievre Jaune, Paris, 1825. (C. C.)

YELLOW RIVER. See CHINA, vol. v. pp. 630-631.

YELLOWSTONE NATIONAL PARK, an area situ- See Pi.

ated mainly in north-western Wyoming, United States,
XVII.

which has been withdrawn from settlement by the United
States Government and dedicated to the purposes of a

public park. It is a region of hot springs and geysers,
mountains and canons, lakes and waterfalls. While it is

almost entirely comprised in Wyoming, a narrow strip 2

miles wide projects on the north into Montana, and on the

west a strip about 5 miles in width projects into the same

Territory and into Idaho. Its boundaries, which were
defined at a time when the country was little known, are

as follows. The northern boundary is a parallel of latitude

running through the mouth of Gardiner river, a branch of

the Yellowstone, 2 miles north of 45 N. The eastern

boundary is a meridian 10 miles east of the most easterly

point of Yellowstone Lake, which places it almost on the

110th meridian. The southern boundary is a parallel 10

miles south of the most southerly portion of the same body
of water, in lat. 44 10 N. The western boundary is a

meridian 15 miles west of the most westerly portion of

Madison (now Shoshone) Lake, this meridian being approxi

mately that of 111 6 . The Park is therefore very nearly
a rectangle in shape, its length north and south being 61 &quot;8

miles and its breadth 53 6. Its area is 3312 square miles.

Its surface is mainly an undulating plateau, with a mean
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elevation above the sea of about 8000 feet, upon the surface

of which the minor streams flow, while the larger ones have

cut canons for themselves, several of them being of great

depth. The eastern portion, however, is occupied by an

extremely rugged mountain chain, known as the Absaroka

Range, peaks of which rise to heights exceeding 1 1,000 feet.

These mountains, which separate the waters of the Yellow

stone from those of the Big Horn, are unsurpassed in the

United States for sublimity and grandeur of scenery. The
Gallatin Range, which separates the Yellowstone from the

Gallatin river, enters the Park near the north-western

corner and extends southwards some 20 miles within it. It

reaches its culminating point in Electric Peak, 11,050 feet

high, just within the Park boundary. Another group of

mountains, in the form of a horseshoe, occurs near the

middle of the Park, known as the Washburne Mountains,
the highest summit of which, Mount Washburne, has an

elevation of 10,346 feet. The Red Mountains are in the

southern part, their culminating peak being Mount Sheri

dan, 10,385 feet in height. In this part of the Park the

plateau is more elevated and broken, and just beyond its

southern limits it rises into a confused maze of mountains.

The Park has an abundant rainfall, and its streams are

numerous and bold. It contains many beautiful lakes and

ponds. Within its area are the sources of the Yellowstone

and the Madison, which go to make up the Missouri, and
of the Snake, one of the forks of the Columbia. This last

stream, which drains the south-western part, takes its rise

in several branches, among them being Lewis Fork, which

has its origin in thJe beautiful Shoshone Lake, and Heart

liver, which rises in Heart Lake, under the shadow of

Mount Sheridan. The Yellowstone drains the eastern part.

Rising just beyond its southern limits, it flows into and

through Yellowstone Lake, a magnificent sheet of water, of

very irregular shape, having an area of 150 square miles.

A few miles below the lake, the river, after a succession of

rapids, leaps over a cliff, making the Upper Fall, 112 feet

in height. Half a mile lower down it rolls over the Lower

Fall, which has a clear descent of 300 feet. The river at

this point carries, at the average stage of water, about

1200 cubic feet per second. With this fall the river

enters the Grand Canon, which in many scenic effects has

not its ecpaal on the globe. Its depth is not great, at least

as compared with the canons upon the Colorado river

system, ranging from 600 feet at its head to 1200 near the

middle, where it passes the Washburne Mountains. Its

length to the mouth of Lamar river is 24 miles. It is cut

in a volcanic plateau, and its ragged broken walls, which are

inclined at very steep angles, are of a barbaric richness of

colouring that almost defies description. Reds, yellows,
and purples predominate, and are set off very effectively

against the dark freen of the forests upon the plateau, and
the white foam ot the rushing river which fills the bottom
of the chasm. Near the foot of the Grand Canon, Tower

creek, which drains the concavity of the horseshoe formed

by the Washburne Mountains, enters the Yellowstone.

Just above its mouth this stream makes a beautiful fall of

132 feet into the gorge in which it joins the river. A few

miles farther down the Yellowstone is joined by an eastern

branch, Lamar river, which drains a large part of the

Absaroka Range. Then it enters the Third Canon, from
which it emerges at the mouth of Gardiner river. The
latter stream drains an area of elevated land by means of

its three forks, and upon each of them occurs a fine fall in

its descent toward the Yellowstone. The Madison rises in

the western part of the Park and flows in a generally north

ward and then westward course out of the Park. Its waters

are mainly collected from the rainfall upon the plateaus, and
from the hot springs and geysers, most of which are within

its drainage area. Upon this river and its affluents are

several fine falls. Indeed all the streams of this region
show evidence, in the character of their courses, of a recent

change of level in the surface of the country.
The climate is characterized by a considerable degree of humidity

and a heavy rainfall, as compared with adjacent portions of the
West. The temperature is that of a semi-arctic region. Frost may
occur in midsummer and snow begins to fall in September.
The native fauna is abundant and varied. The policy of the

Government, which protects game within this reservation, has in

duced it to take shelter here against the sportsman and pot-hunter,
so that elk, deer, antelope, mountain sheep, bear, and numerous
smaller game animals are very abundant and tame. The only herd
of wild bisons left in the United States is upon this reservation ; and
in some parts moose are occasionally seen.

The flora is very varied. With the exception of a few limited
areas in the northern part, the region is covered with forests, gener
ally so dense that landmarks are invisible and the traveller is

forced to guide himself by the sun or by compass. The trees are

mainly the Douglas spruce and the yellow pine, and are not of

large size or great commercial value.

The surface of the park is almost entirely covered with volcanic
rocks. The Gallatin Range, however, in the north-western corner,
is made up of stratified beds ranging from the Silurian system
up to the Cretaceous. In a few localities also Tertiary lake beds
and local drift are found. The plateaus generally are composed of

rhyolite, while the mountain ranges are made up of later volcanic

deposits, mainly conglomerates. In this region the ancient volcanic

fires, which formerly extended far and wide, especially to the south
and west, are still in existence, as is shown by the vast numbers of
hot springs and geysers. The number of the former is by a close

estimate not less than 3000, varying in size from a few inches in

diameter to an area of many acres. The number of active geysers
is 71. These phenomena are found in groups in numerous local

ities, the most important of which for they contain most of the

great geysers are the Upper and the Lower Geyser basins, near the
head of the Madison, here known as the Firehole, river. The
former contains 26 geysers, several of which are of such power as to

throw water to heights exceeding 200 feet, and the amount of water
thrown out is so great as to raise the temperature of the river

water many degrees. The Lower basin contains 16 geysers. The
Norris basin, upon Gibbon river, a branch of the Madison, contains
9 geysers, and the Shoshone basin, upon the shore of Shoshone

Lake, contains 8 active spouters. Others are found at Heart Lake,

upon Pelican creek, in Hayden s valley, and in Monument basin. In
all these localities the water holds silica in solution in considerable

quantities, so that as it cools and evaporates it deposits siliceous

matter, which has covered with a hard white floor many square
miles of these valleys, and has built up craters around the springs
and geysers of considerable size and great beauty of form. Besides

silica, the water of many of the springs contains sulphur, iron, alum,
and other materials in solution, which in places stain the pure white
of the siliceous deposits with bright bands of colour. Upon Gardi
ner river, near the northern boundary of the Park, there is a large

group of springs, known as the Mammoth Hot Springs, which differ

from the others in holding carbonate of lime in solution. These

springs have deposited so freely as to build up a hill 200 feet in

height, from the top of which the springs boil out. The slopes of

this mound have been built in the form of a succession of basins

rising one above another, and the water from the springs overflows

from one into another, growing gradually cooler as it descends.

Upon the bank of Yellowstone river, between the falls and the lake,
there was, when the region was first explored, a geyser which at

intervals of about 4 hours threw up a column of mud to a height
of 40 or 50 feet. In more recent times this geyser has ceased action.

These phenomena have been under observation since 1871
; and,

while there have been changes in them, certain geysers having
ceased and others having been formed, no evidence of a diminution
of power has been observed.

The Park is accessible by means of the Northern Pacific Railroad,

by a branch which extends up the valley of the Yellowstone within

a few miles of the northern boundary ;
and with this a line of stage

coaches is connected.

The most stringent laws have been enacted iu regard to the

killing of game, the starting of forest fires, and the removal of the

deposits of the springs.

Although exploring parties had at various times passed on all

sides of this strange region, its wonders remained undiscovered

until so late a period as 1870. This fact is all the more remarkable
because at that time the frontier of settlement was in the Gallatin

valley, not a hundred miles from the great geyser region. Some
rumours of hot springs and geysers, coming from stray trappers and

Indians, had been received, however, ami these were sufficient to

start a party from the Montana settlements in 1870, to investigate
the strange tales. The discoveries made by this, the Washburne

party, induced Dr F. V. Hayden, then in charge of a Government

survey, to turn his explorations in this direction. The reports

XXIV. - 93
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brought back by him induced Congress to reserve this area from

settlement, which was done in the spring of 1872. In that year
further explorations were made, and in subsequent years army
expeditions carried the work of exploration still farther. In 1878
a map of the Park, based upon triangulation, was drawn up by the

Hayden survey, and in 1883-85 a more detailed map was made by
the United States Geological Survey, and a systematic study of its

geological phenomena was instituted. (H. G*.)

YELLOW-TAIL. This name is given by seafaring men
to a variety of marine fishes, chiefly of the family of

Horse -Mackerels, which have this in common, that they
are edible and have a yellow caudal fin. As the latter

peculiarity, which has found expression in the specific
names of chrysurus, xanthurus, &c., of systematic ichthyo
logy, is not confined to that family, very different kinds
of fishes bear the same name : thus, for instance, the

fishermen of the United States apply it to species of the

Meagre family (Scisenidse) and to others. Economically
the most important kinds of these fishes, the yellow-tail
of the South Atlantic and the southern Indo-Pacific Ocean,
are species of the genera /Seriola, Seriolichthys, and Micro-

vteryx, some of which, like /Seriola lalandii and S. giffas,

attain to the size of a cod or a coal-fish, and are preserved
in a similar manner, either salted or dried. They abound
in many localities, and are valued as food fish everywhere.

They form a large proportion of the dried fish which are

exported from the Cape of Good Hope to Mauritius and

Batavia, or are sold to the whalers visiting the Southern
Ocean. They are equally abundant at St Helena, where,

however, their value as an article of trade does not seem to

be fully understood. On the coasts of South Australia and
New Zealand they are likewise a staple article of food, but
are chiefly eaten fresh, the most esteemed species being Seri

ola lalandii, also known to the colonists as the
&quot;king-fish.&quot;

YEMEN, in Arabia, literally the land &quot;on the right
hand &quot;

of one who faces east, meant originally all the

land southwards from Syria (Sham). The Arabia Felix

(evBai/juDv) of Ptolemy and other ancients is a mistrans

lation, the right hand being taken to mean
&quot;lucky&quot;

(Sexto s, dexter). Arabia Felix included all Arabia except
the peninsula of Sinai (Arabia Petraea) and the Syrian
desert (Arabia Deserta) : i.e., it took in the Hijaz and Nejd
as well as South Arabia. The Arabs use the term Yemen
in various extensions. A tradition of the Prophet makes
icemen and Sham meet at Tabbak

;
but Abii Abbas already

confines the name to all Arabia south of Mecca. This

usage, which excludes Nejd and Hijaz from Yemen, is not

merely that of Moslem geographers, who take Mecca as

their imaginary standpoint, but is found in the heathen

poets. When Imraolkais speaks of a Yemenite trader,

Tarafa, of tanned ox-hides from Yemen, Labid of a youth
from Yemen who knew letters, or a poet of Hodhail of the
excellent work of a Yemenite smith, they all mean by
Yemen the southern region where trade, letters, and industry
had their early home in the peninsula. The northern

boundary of Yemen is variously laid down. Al-Asma l

makes it a line drawn obliquely from Oman to Nejran; but
Hamdani rightly draws it farther north, from Oman and
Yebrin in the south of Yemama by way of Al-Hujaira,
Tathlith, and Jorash to Kodommol (Kotumble of the Admi
ralty chart, in lat. 17 52

).
In its narrowest limitation

Yemen comprises, not the whole south of the peninsula, but

only the south-west as far as Hadramaut, which was viewed
as a dependency of Yemen. The physical conformation
of the south-western portion of the peninsula differs greatly
from that of Arabia proper, being similar to that of Ethi

opia. A range of mountains, which rises into peaks of

considerable elevation, and descends with a steep slope
towards the shore of the Red Sea, stretches from the
southern extremity northwards as far as Tdif. This range
is pierced by several streams and wadies, which flow into

the Red Sea. 1 In old times the region cannot of course
have been called

&quot; the Southland &quot;

by its own inhabitants.

Map of Yemen.

Sab&ans. The ancient name of the people of Yemen
was Saba (Saba with final hemza) ;

and the oldest notices

of them are in the Hebrew Scriptures. The list of the
sons of Joktan in Gen. x. 26-29 contains in genealogical
form a record of peoples of South Arabia which must rest

on good information from Yemen itself. Many of these

names are found on the inscriptions or in the Arabic

geographers, Sheba (Saba ),
Hazarmaveth (Hadramaut),

Abimael (Abime athtar), Jobab (Yuhaibib, according to

Halevy), Jerah (Warah of the geographers), Joktan (Arab
Kahtan; wakata = kahata). On the other hand, the names
of some famous nations mentioned on the inscriptions are

lacking, from which it may be concluded that they did
not rise to prominence till a later date. Saba (Sheba)
itself, which was in later times the chief name, has in

Gen. x. 28 a subordinate place ;
it was perhaps only a

collective name for the companies of merchants who con
ducted the South-Arabian export trade (the root saba in

the inscriptions meaning to make a trading journey), and
in that case would be of such late origin as to hold one
of the last places in a list that has genealogical form.

Two other accounts in Genesis, originally independent,
give supplementary information drawn from the Sabaean

colonies, the stations and factories established to facilitate

trade through the desert. The inscriptions of Al- Ola

published by D. H. Miiller show that there were Minsean
colonies in North Arabia. Other South Arabs, and espe

cially the Sabasans, doubtless also planted settlers on the
northern trade routes, who in process of time united into

one community with their North-Arab kinsmen and neigh
bours. Thus we can understand how in Gen. xxv. 2-3

Sheba and Dedan appear among the North-Arab &quot;sons

of Keturah.&quot; Again, the Sabaeans had colonies in Africa

and there mingled with the black Africans; and so in Gen.
x. 7 Sheba and Dedan, the sons of Raamah (Raghma),
appear in the genealogy of the Cushites. With the Ethi

opians Saba means
&quot;men,&quot;

a clear indication of their

Sabsean descent.

The queen of Sheba who visited Solomon may have
come with a caravan trading to Gaza, to see the great king

1 An excellent topographical description of Yemen is given iu Ham-
clani s Geogr. d. Arab. Halbinsel, ed. D. H. Miiller (1884).
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whose ships plied on the Red Sea. The other Biblical

books do not mention the Sabaeans except incidentally, in

allusion to their trade in incense and perfumes, gold and

precious stones, ivory, ebony, and costly garments (Jer. vi.

20; Ezek. xxvii. 15, 20, 22 sq.; Isa. Ix. 6; Job vi. 19).

These passages attest the wealth and trading importance
of Saba from the days of Solomon to those of Cyrus. When
the prologue to Job speaks of plundering Sabaeans (and

Chaldaeans) on the northern skirts of Arabia, these may
be either colonists or caravans, which, like the old Phoenician

and Greek traders, combined on occasion robbery with

trade. The prologue may not be historical
;
but it is to

be presumed that it deals with historical possibilities, and
is good evidence thus far.

The Biblical picture of the Sabaean kingdom is confirmed

and supplemented by the Assyrian inscriptions. Tiglath
Pileser II. (733 B.C.) tells us that Teima, Saba

,
and Haipa

(
= Ephah, Gen. xxv. 4 and Isa. Ix. 6) paid him tribute of

gold, silver, and much incense. Similarly Sargon (715

B.C.) in his Annals mentions the tribute of Shamsi, queen
of Arabia, and of Itamara of the land of Saba

, gold and

fragrant spices, horses and camels.

The earliest Greek accounts of the Sabseans and other

South-Arabian peoples are of the 3d century B.C. Erato

sthenes (276-194 B.C.) in Strabo (xv. 4, 2) says that the

extreme south of Arabia, over against Ethiopia, is inhabited

by four great nations, the Minaeans (Meii/aioi, M^vouoi ;

Ma in of the inscriptions) on the Red Sea, whose chief

city is Carna ;
next to them the Sabseans, whose capital

is Mariaba (Mariab of the inscriptions) ;
then the Cata-

banes (Kataban of the inscriptions), near the Straits of

B;ib-al-Mandeb, the seat of whose king is Tamna
; fourthly,

and farthest east, the people of Hadramaut (Chatramotitae),
with their city Sabota. The Catabanes produce frank

incense and Hadramaut myrrh, and there is a trade in

these and other spices with merchants who make the

journey from ^Elana (Elath, on the Gulf of Akaba) to

Minaea in seventy days ;
the Gabaeans (the Gaba an of the

inscriptions, Pliny s Gebanitae) take forty days to go to

Hadramaut. This short but important and well-informed

notice is followed a little later by that of Agatharchides

(120 B.C.), who speaks in glowing terms of the wealth and

greatness of the Sabaeans, but seems to have less exact

information than Eratosthenes. He knows only the

Sabseans and thinks that Saba is the name of their capi
tal. He mentions, however, the &quot;happy islands&quot; beyond
the straits, the station of the Indian trade

( 103). Arte-

midorus (100 B.C.), quoted by Strabo, gives a similar

account of the Sabaeans and their capital Mariaba, of their

wealth and trade, adding the characteristic feature that

each tribe receives the wares and passes them on to its

neighbours as far as Syria and Mesopotamia.
The accounts of the wealth of the Sabaeans brought back

by traders and travellers excited the cupidity of Rome,
and Augustus entrusted ^Elius Gallus with an expedition
to South Arabia, of which we have an authentic account

in Strabo (xvi. 4, 22). He hoped for assistance from the

friendly NABATJSANS (q.v.) ; but, as they owed everything
to their position as middlemen for the South-Arabian trade,
which a direct communication between Rome and the

Sabaeans would have ruined, their viceroy Syllaaus, who
did not dare openly to refuse help, sought to frustrate the

emperor s scheme by craft. Instead of showing the

Romans the caravan route, he induced them to sail from

Cleopatris to Leucocorne, and then led them by a circuitous

way through waterless regions, so that they reached South
Arabia too much weakened to effect anything. But the

expedition brought back a considerable knowledge of the

country and its products, and the Roman leader seems to

have perceived that the best entrance to South Arabia

was from the havens on the coast. So at least we may
conclude when, a hundred years later (77 A.D., as Dillmann
has shown), in the Periplus of an anonymous contemporary
of Pliny ( 23) we read that Charibael of Zafar, &quot;the

legitimate sovereign of two nations, the Homerites and
Sabaeans,&quot; maintained friendly relations with Rome by
frequent embassies and gifts. Pliny s account of Yemen,
too, must be largely drawn from the expedition of Gallus,

though he also used itineraries of travellers to India, like

the Periplus Maris Erythrsei just quoted.
Nautical improvements, and the discovery that the

south-west monsoon (Hippalus) gave sure navigation at

certain seasons, increased the connexion of the West with
South Arabia, but also wrought such a change in the trade

as involved a revolution in the state of that country. The

hegemony of the Sabaeans now yields to that of a new
people, the Homerites or Himyar, and the king henceforth

bears the title
&quot;king

of the Himyarites and Sabaeans.&quot;

Naval expeditions from Berenice and Myoshormus to the

Arabian ports brought back the information on which
Claudius Ptolemy constructed his map, which still surprises
us by its wealth of geographical names.

Sabaean colonies in Africa have been already mentioned.
That Abyssinia was peopled from South Arabia is proved
by its language and writing ;

but the difference between
the two languages is such as to imply that the settlement

was very early and that there were many centuries of

separation, during which the Abyssinians were exposed to

foreign influences. New colonies, however, seem to have
followed from time to time, and, according to the Periplus

( 16), some parts of the African coast were under the

suzerainty of the Sabaean kings as late as the Sabaeo-

Himyaritic period ;
the district of Azania was held for the

Sabaean monarch by the governor of Maphoritis (Ma afir),

and was exploited by a Sabaean company. Naturally
difficulties would arise between Abyssinia and the Sabaean

power. In the inscription of Adulis (2d century) the

king of Ethiopia claims to have made war in Arabia from
Leucocome to the land of the Sabaean king. And the

Ethiopians were not without successes, for on the Greek

inscription of Aksum
(c.

the middle of the 4th century)

King ^Eizanes calls himself
&quot;king of the Aksumites, the

Homerites, and Raiddn, and of the Ethiopians, Sabaeans,
and Silee.&quot; More serious was the conflict under Dhu-Nu as

(Dhii-Nuwas of the Arab historians) in the beginning of

the 6th century ;
it ended in the overthrow of the Him-

yarite king and the subjugation of Yemen, which was

governed by a deputy of the Aksumite king, till (about

570) the conquerors were overthrown by a small band of

Persian adventurers (see PERSIA, vol. xviii. p. 613).
With the exception of what the South-Arabian Hamdani

relates of his own observation or from authentic tradition,
the Mohammedan Arabic accounts of South Arabia and
Sabaea are of little worth. The great event they dwell on
is the bursting of the dam of Ma rib, which led to the

emigration northwards of the Yemenite tribes. WT
e may

be sure that this event was not the cause but the conse

quence of the decline of the country. When the inland

trade fell away and the traffic of the coast towns took the

sea route, the ancient metropolis and the numerous inland

emporia came to ruin, while the many colonies in the north

were broken up and their population dispersed. To this

the Koran alludes in its oracular style, when it speaks

(xxxiv. 17) of well-known cities which God appointed as

trading stations between the Sabaeans and the cities He
had blessed (Egypt and Syria), and which He destroyed
because of their sins.

Inscriptions. This abstract of the history of Yemen from ancient
sources can now be verified and supplemented from inscriptions.
Doubts as to the greatness and importance of the Sabsean state, as
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attested by the ancients, and as to the existence of a special Sabfean

writing called &quot;Musnad,&quot; of which the Arabs tell, were still current

when Niebuhr, in the 18th century, brought to Europe the first

account of the existence of ancient inscriptions (not seen by him

self) in the neighbourhood of Yarim. Following this hint, Seetzen,

in 1810, was able to send to Europe, from porphyry blocks near

Yarim, the first copies of Sabeean inscriptions. They could not,

however, be read. But the inscriptions found by Wellsted in 1834

at Hisn Ghorab were deciphered by Gesenius and Rodiger. Soon

after this the courageous explorer Arnaud discovered the ancient

Mariab, the royal city of the Sabseans, and at great risk copied

fifty-six inscriptions and took a plan of the walls, the dam, and the

temple to the east of the city. These, with other inscriptions on

stone and on bronze plates brought home by Englishmen, found a

cautious and sound interpreter in Osiander. The historical and

geographical researches of Kremer and Sprenger gave a fresh impulse
to inquiry. Then Joseph Halevy made his remarkable journey

through the Jauf, visiting districts and ruins which no European
foot had trod since the expedition of Gallus, and returned with

almost 800 inscriptions. Of more recent travellers S. Langer and
E. Glaser have done most for epigraphy, while Mauzoni is to be

remembered for his excellent geographical work.

The alphabet of the Sabaean inscriptions is most closely akin to

the Ethiopia, but is purely consonantal, without the modifications

in the consonantal forms which Ethiopia has devised to express
vowels. There are twenty-nine letters, one more than in Arabic,
Samech and Sin being distinct forms, as in Hebrew. This alphabet,
which is probably the parent of the South-Indian character, is un

doubtedly derived from the so-called Phoenician alphabet, the

connecting link being the forms of the Safa inscriptions and of the

Thamudtean inscriptions found by Doughty and Euting. Of the

latter we can determine twenty -six characters, while a twenty-
seventh probably corresponds to Arabic z (Jo). A sign for

^jo
also probably existed, but does not occur inthe known inscriptions.
In the Thamudsean and Sabsean alphabets the twenty-two original
Phoenician characters are mostly similar, and so are the differentiated

forms for c and _^, while ij, i, and probably also ]o and
.J&amp;gt;,

have

been differentiated in different ways. This seems to imply that

the two alphabets had a common history up to a certain point,
but parted company before they were fully developed. The Tha-
nmdsean inscriptions are locally nearer to Phoenicia, and the letters

are more like the Phoenician ;
this character therefore appears to

be the link connecting Phoenician with Sabsean writing. It may
be noticed that a Thamudsean legend has been found on a Baby
lonian cylinder of about 1000 B.C., and it is remarkable that the

Sabsean satara, &quot;write,&quot;
seems to be borrowed from Assyrian

shatdru.

The language of the inscriptions is South Semitic, forming a link

between the North Arabic and the Ethiopia, but is much nearer

the former than the latter. To the details already given in the

article SEMITIC LANGUAGES (vol. xxi. p. 653 sq. ) it may be added
that of the two dialects commonly called Sabsean and Minsean the

latter might be better called Hadramitic, inasmuch as it is the

dialect of the inscriptions found in Hadramaut, and the Minseans

seem undoubtedly to have entered the Jauf from Hadramaut.
The inscriptions not only give names of nations corresponding

to those in the Bible and in classical authors but throw a good
deal of fresh light on the political history of Yemen. The inscrip
tions and coins give the names of more than forty-five Sabsean

kings. The chronology is still vague, since only a few very late

inscriptions are dated by an era and the era itself is not certain.

But the rulers named can be assigned to three periods, according
as they bear the title &quot;mukrab of Saba,&quot; &quot;king

of Saba,&quot; or
&quot;king

of Saba and Raidan.&quot; The last, as we know from the Aksum
inscriptions, are the latest, and those with the title &quot;mukrab&quot; must
be the earliest. Four princes of the oldest period bear the name
Yatha amar, and one of these may, with the greatest probability, be
held to be the &quot; Itamara Sabai&quot; who paid tribute to Sargon of

Assyria. This helps us to the age of some buildings also. The
famous dam of Ma rib and its sluices were the work cf this ancient

prince structures which Arnaud in the 19th century found in the

same state in which Hamdani saw them a thousand years ago.
The power of these old sovereig7is extended far beyond Ma rib, for

their names are found on buildings and monuments in the Jauf.

We cannot tell when the kings took the place of the mukrab,
but the Sabseo-Himyaritic period seems to begin with, or a little

after, the expedition of JElius Gallus. A fragmentary inscription
of Ma rib (Br. Mus., 33) was made by &quot;Ilsharh Yalidib and Ya zil

Bayyin, the two kings of Saba and Raidan, sons of Far m Yanhab,
king of Saba.&quot; If this Ilsharh is identical with the IAd&amp;lt;rcrapos

of

Strabo, king of Mariaba at the time of the Roman invasion, the

inscription preserves a trace of the influence of that event on the
union of the two kingdoms.
The inscriptions of the latest period present a series of dates 669,

640, 582, 573, 385 of an unknown era. Reinaud thought of the
Seleucid era, which is not impossible ;

but Halevy observes that

the fortress of Mawiyyat (now Hisn Ghorab) bears the date 640,
and is said to have been erected &quot;when the Abyssinians overran
the country and destroyed the king of Himyar and his princes.&quot;

Referring this to the death of Dhu Nuwas (525 A.D.), Halevy fixes

115 B.C. as the epoch of the Sabsean era. This ingenious combina
tion accords well with the circumstance that the oldest dated in

scription, of the year 385 (270 A.D.
),
mentions Athtar, Shams, and

other heathen deities, while the inscriptions of 582 (467 A.D.) and
573 (458 A.D.), so far as they can be read, contain no name of a
heathen god, but do speak of a god Rahmanan that is, the Hebrew
Rahman,

&quot; the compassionate
&quot;

(Arabic, Al-Rahman), agreeably
with the fact that Jewish and Christian influences were powerful in

Arabia in the 4th century. The only objections to Halevy s hypo
thesis are (1) that we know nothing of an epoch-making event in

115 B.C., and (2) that it is a little remarkable that the latest dated

inscription, of the year 669 (554 A. D.
),
should be twenty-live years

later than the Abyssinian conquest. An inscription found by
&quot;Wrede at Obne is dated &quot;in the year 120 of the Lion in Heaven,&quot;

which we must leave the astronomers to explain.
The inscriptions throw considerable light not only on the Sabseans

but on other South-Arabian nations. The Mina;ans, whose import
ance has been already indicated, appear in the inscriptions as only
second to the Sabseans, and with details which have put an end to

much guesswork, e.g., to the idea that they are connected with Mind
near Mecca. Their capital, Ma in, lay in the heart of the Sabcean

country, forming a sort of enclave on the right hand of the road
that leads northward from Ma rib. South-west of Ma in, on the
west of the mountain range, and commanding the road from San a

to the north, lies Barakish, anciently Yathil, which the inscriptions
and Arabic geographers always mention with Ma in. The third

Mintean fortress, probably identical with the Kdpva of the Greeks,
lies in the middle of the northern Jauf, and north of the other two.

The three Minsean citadels lie nearly in this position (. .), with old
Sabsean settlements (Raiam) all round them, and even with some
Sabsean places (e.g., Nask and Kamna) within the triangle they
form. The dialect of the Minseans is sharply distinguished from
the Sabseans (see above). The inscriptions have yielded the names
of twenty-seven Minsean kings, who were quite independent, and,
as it would seem, not always friends of the Sabseans, for neither

dynasty mentions the other on its inscriptions, while minor kings
and kingdoms are freely mentioned by both, presumably when they
stood under the protection of the one or the other respectively.
The Minseans were evidently active rivals of the Sabsean influence,
and a war between the two is once mentioned. In Hadramaut
they disputed the hegemony with one another, the governmeTit
there being at one time under a Minrean, at another under a Saba?an

prince, while the language shows now the one and now the other

influence. The religions also of the two powers present many
points of agreement, with some notable differences. Thus, puzzling
as the fact appears, it is clear that the Minseans formed a sort of

political and linguistic island in the Sabosan country. The origin
of the Minseans from Hadramaut is rendered probable by the pre
dominance of their dialect in the inscriptions of that country
(except in that of Hisn Ghorab), by the rule, already mentioned,
of a Minoean prince in Hadramaut, and by Pliny s statement (//. A7

.,

xii. 63) that frankincense was collected at Sabota (the capital of

Hadramaut
;
inscr. flint^), but exported only through the Gebanites,

whose kings received custom dues on it, compared with xii. 69,
where he speaks of Mimean myrrh &quot;in qua et Atramitica est et

Gebbanitica et Ausaritis Gebbanitarum regno,
&quot;

&c., implying that

Minsean myrrh was really a Hadramite and Gebanite product. All

this suggests a close connexion between the Minseans and Hadra
maut ; and from theMinsean inscriptions we know that the Gebanites
were at one time a Minsean race, and stood in high favour with the

queen of Ma in. Thus we are led to conclude that the Minceans
were a Hadramite settlement in the Jauf, whose object was to

secure the northern trade road for their products. We cannot but
see that their fortified posts in the north of the Sabasan kingdom
had a strategical purpose ;

and so Pliny (xii. 54) says, &quot;Attingunt

et Minsei, pagus alius, per quos evehitur uno tramite angusto [from
Hadramaut]. Hi primi commercium turis fecere maximeque exer-

cent, a quibus et Minseum dictum est.&quot; Besides this road, they
had the sea-route, for, according to Pliny, their allies, the Gebanites,
held the port of Ocelis. If the Miiueans were later immigrants
from Hadramaut, we can understand how they are not mentioned
in Gen. x. In later times, as is proved by the Mimuan colony in

Al- Ola, which Euting has revealed to us, they superseded the

Salxeans in some parts of the north. In the Ola inscriptions we
read the names of Minsean kings and gods. Notable also is the

mention in 1 Chron. iv. 41 of the &quot;Bedouin encampments

(D vHN) and the Ma mim &quot;

smitten by the Simeonites, which

may possibly refer to the destruction of a Minsean caravan pro
tected by these Bedouins. The LXX. at least renders Ma inim by
Nivaiovs. It seems bold to conjecture that the Minseans were in

accord with the Eomaris under JElius Gallus, yet it is noteworthy
that no Minajan town is named among the cities which that general
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destroyed, though ruin fell on Nask and Kamna, which lie inside

the Minrean territory.
The inscriptions seem to indicate that the monarchies of South

Arabia were hereditary, the son generally following the father,

though not seldom the brother of the deceased came between, appar

ently on the principle of seniority, which we find also in North Arabia.

Eratosthenes (in Strabo xvi. 4, 3) says that the first child born to one

of the magnates after a king came to the throne was his designated
successor

;
the wives of the magnates who were pregnant at the

king s accession were carefully watched and the first child born was

brought up as heir to the kingdom. There seems to be a mistake

in the first part of this statement ;
what Eratosthenes will have

said is that the oldest prince after the king was the designated suc

cessor. This law of succession explains how we repeatedly find two

kings named together among the Sabseans, and almost always find

two among the Minceans
;
the second king is the heir. The prin

ciple of seniority, as we know from North-Arabian history, gives rise

to intrigues and palace revolutions, and was probably often violated

in favour of the direct heir. On the other hand, it readily leads to

a limited power of election by the magnates, and in fact good Arabian
sources speak of seven electoral princes. Some inscriptions name,
besides the king, an eponymus, whose office seems to have been

priestly, his titles being dhu harif, eponymus, and rashuiv, &quot;sacri-

iicer.&quot; All royal inscriptions are signed by him at the beginning
and the end, and he appears with the king on coins.

Religion. In spite of the many ruins of temples and inscriptions,
the religion of the Sabseans is obscure. Most of the many names
of gods are mere names that appear and vanish again in particular
districts and temples. Of the great national gods of the Sabaeans and
Minreans we know a little more. The worship of the heavenly
bodies, for which there is Arabic evidence, had really a great place
in Yemen. Sun-worship seems to have been peculiar to the Sabreans

and Hamdanites
; and, if the Sabis of Sabota (Pliny) was in fact the

sun deity Shams, this must be ascribed to Sabaean influence. The
Sabsean Shams was a goddess, while the chief divinity of the Minreans
was the god Athtar, a male figure, worshipped under several forms,
of which the commonest are the Eastern Athtar and Athtar Dlui

iyabd. &quot;Wadd and Nikrah, the gods of love and hate, are possibly

only other forms of the two Athtars. The Sabaeans also recognize
Athtar ;

but with them he is superseded by Alniakah, who, accord

ing to Hamdani, is the planet Venus, and therefore is identical with
Athtar. The moon-god Sin appears on an inscription of Shabwat

;

but, according to Hamdani, Haubas, &quot;the drier,&quot; was the Sabsean

moon-god. On the Shabwat inscription Athtar is the father of

Sin, and it is noteworthy that these two deities also appear as

nearly related in the Babylonian legend of Ishtar s descent to

Hades, where Ishtar is conversely the daughter of the god Sin.

The mother of Athtar on another inscription is probably the sun.

We find also the common Semitic II (El) and a Dhii Samai answer

ing to the northern Ba al Shamayim. Three gods of the inscriptions
are named in the Koran, Wadd, Yaghuth, and Nasr. In the god-
name Ta lab there may be an indication of tree-worship. The many
minor deities may be passed over

;
but we must mention the sanc

tuary of Riydm, with its images of the sun and moon, and, according
to tradition, an oracle. In conformity with old Semitic usage, pil

grimages were made at definite seasons to certain deities, and the

Sabsean pilgrim month, Dim Hijjatan, is the northern Dhu l-IIijja.

The outlines, and little more, of a few of the many temples can still

be traced. Noteworthy are the elliptic form of the chief temples
in Ma rib and Sirwah, and the castle of Nakab-al-Hajar with its

entrances north and south.

Sacrifices and incense were offered to the gods. The names for

altar (midkbah) and sacrifice (dhibh) are common Semitic words, and
the altar of incense has among other names that of miktar, as in

Hebrew. A variety of spices the wealth of the land are named
on these altars, as rand, ladanum, costus, larum, &c. Frankincense

appears as lubdn, and there are other names not yet understood.

The gods received tithes of the produce of trade and of the field, in

kind or in ingots and golden statues, and these tributes, with freewill

offerings, erected and maintained the temples. Temples and forti

fications were often combined. The golden statues were votive

offerings ;
thus a man and his wife offer four statues for the health

of their four children and a man offers to Dliii Samai statues of a

man and two camels, in prayer for his own health and the protection
of his camels from disease of the joints.

Their commerce brought the Salweans under Christian and Jewish
influence

, and, though the old gods were too closely connected with
their life and trade to be readily abandoned, the great change in

the trading policy, already spoken of, seems to have affected religion
as well as the state. The inland gods lost importance with the
failure of the overland trade, and Judaism and Christianity seem
for a time to have contended for the mastery in South Arabia.

Jewish influence appears in the name Rahman (see above), while

efforts at Christianization seem to have gone forth from several

places at various times. According to Philostorgius, the Homerites
were converted under Constantius II. by the Indian Theophilus, who
built churches in Zafar and Aden. Another account places their

conversion in the reign of Anastasius (491-518). In Nejrdn Syrian
missionaries seem to have introduced Christianity (Nbldeke). But,
as the religion of the hostile Ethiopians, Christianity found poli
tical obstacles to its adoption in Yemen

; and, as heathenism had

quite lost its power, it is intelligible that Dhii Nuwas, who was at

war with Ethiopia before the last fatal struggle, became a Jew.
His expedition against Christian Nejrdn had therefore political as

well as religious motives. The Ethiopian conquest rather hurt
than helped Christianity. The famous kails

(tKK\ri&amp;lt;rla) of Abraha
in San a seems to have been looked on as a sign of foreign dominion,
and Islam found it easy to supersede Christianity in Yemen.

Coins. In older times and in many districts coins were not

used, and trade was carried on mainly by barter. Nor have there

yet been many great finds of coins
;
indeed most of the pieces in

European collections probably come from the same hoard. At the
same time the coins throw a general light on the relations of ancient
Yemen. The oldest known pieces are imitations of the Athenian

mintage of the 4th century B.C., with the legend AGE and the owl

standing on an overturned amphora. The reverse has the head of

Pallas with a Sabrean N. Of younger coins the first series has a

king s head on the reverse, and the old obverse is enriched with two
Sabrean monograms, which have been interpreted as meaning
&quot;majesty&quot; and &quot;eponymus&quot; respectively. In a second series the

Greek legend has disappeared, and, instead of the two Sabaean

monograms, we have the names of the king and the eponymus. A
third series shows Roman influence and must be later than the ex

pedition of Gallus. As the standard of the coins of Attic type is

not Attic but Babylonian, we must not think of direct Athenian
influence. The type must have been introduced either from Persia

or from Phoenicia (Gaza). One remarkable tetradrachm with the

SabiKan legend Abyath a is imitated from an Alexander of the 2d

century B.C., the execution being quite artistic and the weight
Attic. There are also coins struck at Raydan and Harib, which
must be assigned to the Himyarite period (1st and 2d century A.D.).
The inscriptions speak of &quot;bright Hayyili coins in high relief,&quot; but
of these none have been found. They also speak of sela pieces.
The sela in late Hebrew answers to the older shekel and the men
tion of it seems to point to Jewish or Christian influence.

Literature. Fresnel, Pieces rel. aux Inscrr. Himyarites dec. par M. Arnaud,
1845 ; Inscriptions in the Himyaritic diameter in the British Museum, London,
1803

; Prsetorius, Beitr. zur Erkldrung der himjar. Inschr., 3 parts, Halle, 1872-

74 ; Kremer, Si/darabische Sage, 1866 ; Sprenger, Alte Geogr. Arabiens, 1873 ;

D. H. Muller, Siidarabische Studien, Vienna, 1877; Id., Die Burgen u. Schlosser

Siidarabiens, 2 parts, Vienna, 1879-81 (especially for chronology and antiquities) ;

Mordtiuann ,and Muller, Sabaische Denkmaler, Vienna, 1883 ; Derenbourg,
Etudes sur I Epigraphiedu Yemen, Paris, 1884; Id., Nouv. Etud., 1885; Glaser,

Mittheilungen iiber . . . sab. Inschr., 1886; Hamdani, Geogr. d. Arab. Halbinsel,
ed. D. H. Muller, vol. i., Leyden, 1884. See also papers by Osiander, Z.D.M.G.,
xix.-xx. (1864-05); Halevy, Journ. As., 1872-74; L&amp;gt;. H. Miiller, Z.D.M.G., xxix.-

xxxi., xxxvii.; Prideaux, Tr. Soc. Bibl. Arch., 1873; Derenbourg, Bab. and Or.

Kecord, London, 1887. In the press, D. H. Muller, Epigraphische Denkmaler
nach . . . Copien Eutings. Further cp. the travels of Xiebuhr, Seetzen, Well-

sted, Wrede, Maltzan, Halevy, Manzoni, and Glaser. (D. H. M.)

YENISEI. See SIBERIA and YENISEISK.

YENISEISK, a province of Eastern Siberia, -which

extends from the Chinese frontier to the shores of the

Arctic Ocean, with an area of 992,870 square miles as

large as one-half of European Russia has Tobolsk and
Tomsk on the W., Yakutsk and Irkutsk on the E., north

western Mongolia on the S., and the Arctic Ocean on the

N. (see vol. xxii. pi. I.).
Its southern extremity being in

51 45 N. lat. and its northern (Cape Tcheluskin) in 77

38
,
it combines a great variety of orographical types, from

the Sayan alpine regions in the south to the tundras of

the Arctic littoral.

The border-ridge of the high plateau of north-western Oi o-

Mongolia, which is known under the general name of the gral hy-

Western Sayans, and reaches altitudes of from 7000 to

8000 feet, limits it in the south. This is girdled on the

north-western slope by a zone, nearly 100 miles wide, of

alpine tracts, characterized by narrow valleys separated by
several parallel chains of mountains, which are built up of

crystalline slates, from 6000 to 7000 feet high. Here in

the impenetrable forests only a few Tungus families find a

precarious living by hunting. Towards the south, in the

basins of the tributaries of the Tuba, the Sisim, and the

Yus, and in those of the Kan, the Agut, and the Biryusa,

the valleys of the alpine tracts contain rich auriferous

deposits, and numerous gold-washings have been established

along the taiga. In 53 10 N. lat. the Yenisei emerges
from the mountain tracts into the wide steppes of Abakan

and Minusinsk, from 1500 to 2000 feet above sea-level,

which extend along the base of the mountain region north-
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Low
lands.

eastwards towards the upper Lena. A flattened ridge of

mountains, hardly attaining more than 3000 to 3500 feet,

shoots north-east from the Kuznetskiy Atatau (see TOMSK)
and separates the dry steppes of Minusinsk and Abakan

from the next terrace of plains, from 1200 to 1700 feet

in height, which also stretches in a north-eastern direction

from Barnaul in the Altai to Krasnoyarsk, and into the

upper basin of the Vilui. Another system of mountains,
known under the general name of the Yeniseisk Taiga,
rises on the outer border of this terrace, in the space be

tween the Upper Tunguska, or Angara, and the Podka-

mennaya Tunguska. This system consists of several

parallel chains running south-west to north-east, from 2500
to 3500 feet in altitude, though they are much lower on

the left bank of the Yenisei, and passing on north-eastwards

into the basin of the Olenek. For many years past the

Yeniseisk Taiga has been one of the richest auriferous

regions of Siberia, not so much on account of the per

centage of gold in its alluvial deposits (which are poor in

comparison with those of Olekminsk) as on account of the

facilities for supplying the gold-fields with articles of food

produced in the steppes of Minusinsk.

Beyond the Yeniseisk Taiga begin the lowlands, which

at no point rise more than a few hundred feet above the sea

and which slope gently towards the Arctic Ocean, They
are covered with lakes, thin forests, and marshes ; and, as

they approach the ocean, they assume more and more the

characters of barren tundra, devoid of tree vegetation and
covered with lichens. Beyond 70 N. lat. trees occur only

along the courses of the rivers. Two ranges, however,
break the monotony of the lowlands, the Tungusskiy
ridge, which stretches north-east between the Khatanga
and Anabara rivers, and the Byrranga Mountains, which

run along the north-western shore of the Taimyr peninsula.
The shores of the Arctic Ocean are indented by deep

estuaries, that of the Taz penetrating 600 miles into the

interior of the continent, and that of the Yenisei 300 miles.

Gyda Bay, between the estuaries of the Ob and the

Yenisei, and Taimyr, Thaddeus, and Khatanga Bays, are

wide and deep indentations, ice-bound almost all the year
round. Taimyr peninsula, which protrudes as a massive

block of land between the Yenisei and the Khatanga, is

an utterly barren stony tundra.

Geology. In the south are the granites and granitic syenites of the border-

ridge of the plateau. In the alpine region all varieties of crystal
line slates gneisses, diorite slates, talc and mica-schists, and clay
slates are found, the latter being auriferous, and the whole inter

sected with dykes and veins of protogene, diorites, porphyry,
marble, and quartz. The same crystalline rocks are met with in

the Kuznetskiy Atatau, the Yeniseisk Taiga, and the Byrranga
Mountains. The plains are built up of Silurian, Devonian, Car

boniferous, and Triassic limestones and sandstones, with extensive
freshwater deposits of the Jurassic period. Chalk and Eocene de

posits are met with farther north. The mountain region bears

traces of extensive glaciation, and the lowlands of having been
covered during the post -Glacial period with immense lakes and

marshy tundras, where thousands of mammoths and rhinoceroses
were buried, along with other (now fossil) representatives of extinct

Tertiary and post-Tertiary mammals. All the country gives evi

dence of having been covered with numberless lakes during the
Lacustrine period.

Minerals. Yeniseisk is exceedingly rich in all kinds of metals and minerals.
Gold dust appears in three different regions, the northern Yeniseisk

Taiga, where 100,740 oz. of gold were extracted in 1884 ; the region
of the Kuznetskiy Atatau and its spurs, with the basins of the Tuba,
Sisim, and Black and White Yus (25,860 oz. in 1884); and the upper
parts of the tributaries of the Kan and Agut (12,540 oz.), where the

gold-washings merge into those of the Nijne-Udinsk district of
Irkutsk. Silver ore is found at several places in the basin of the

Abakan, but the mines have been abandoned. Iron ore occurs
almost everywhere in south Yeniseisk, but there is only one iron
work on the Abakan (25,000 cwts. in 1884). Salt lakes are very
common, and about 50,000 cwts. of salt are extracted every year.

Rivers. The whole of Yeniseisk is watered by the Yenisei and its

affluents. The Yenisei rises in north-western Mongolia in several
branches (Bei-khem, Ulu-khem, &c.), the chief of which, the Ulu-

Arctic

shores.

khem, has its source in marshes to the west of Lake Kossogol at a

height of more than 5000 feet. As far as the Russian frontier its

course crosses the plateau at an altitude of not less than 3000 feet ;

on entering Yeniseisk it pierces the great border-ridge and the

series of parallel chains of the alpine region. At Sayansk (53 10

N. lat.) it emerges from the highlands and traverses the elevated

steppes, receiving the Abakan on the left and the Tuba on the

right. In 55 N. lat. it suddenly turns to the north-east, skirting
the base of a low range of hills, on the northern slope of which
flows the Tchutym, a tributary of the Ob, separated from the

Yenisei by an isthmus only 6 miles in width. The possibility of

connecting at this point the two great river-systems of Siberia has

often been discussed
;
the difficulty is that the Tchutym valley is

440 feet higher than the other. A little below Krasnoyarsk the

Yenisei is joined by a great tributary, the Kan, and farther north

by the Angara or Upper Tunguska, which brings the waters of Lake
Baikal 1 and is navigable from Irkutsk, notwithstanding a series

of rapids in its middle course. The right-hand tributaries of the

Ob, the Ket, the Tym, and the Yakh, approach the Yenisei so

closely, and their sources are so thoroughly inosculated with those

of the left-hand tributaries of the Yenisei, that the question of con

necting the two systems by means of a canal has been more than
once raised

;
indeed something has been done to connect the Great

Kas, a tributary of the Yenisei, with the Ket, a boat Avith some
150 cwts. of cargo having already passed from the one to the other.2

A railway across the narrow isthmus between the Tchutym and the

Yenisei is now regarded as the best solution of the question. In

61 N. lat. the Yenisei, already more than two miles broad, divides

into several branches, which wind amidst many islands, and has

several dangerous rapids. Then, before piercing a ridge of hills,

it expands into a kind of lake, 10 miles across, just above its junc
tion with the Podkamennaya Tunguska. Almost exactly at the

Arctic Circle, opposite Turukhansk, it receives from the right
another large tributary, the Lower Tunguska, which rises within a

short distance of the upper Lena. The Yenisei, thus augmented,
becomes more than 6 miles wide in lat. 68. Its estuary begins at

the village of Dudino, and has a breadth of 40 miles
;

it contains

numberless islands. The great river narrows once more (12 miles)
before entering the Arctic Ocean (Yenisei Bay), after a total course

of more than 3000 miles. It is navigable on its middle and lower

courses, steamers plying between Krasnoyarsk and Minusinsk, as

also on the lower Yenisei. Its mouth has been visited almost every

year of late by steamers from Norway or Great Britain ; and it is

expected that regular communication will be established between

Dudino and European ports.
The climate, though very severe throughout, offers, as might be Clima

expected, great varieties. The Minusinsk steppes have a dry and

relatively mild climate, so that they are sometimes called the Italy
of Siberia. At Krasnoyarsk (55 1 1ST. lat.) the climate is more

severe, and the winds are exceedingly disagreeable. The yearly
fall of snow is so small that the winds blow it away in the neigh
bourhood of the town ;

hence a circuit has to be made by the con

voys of sledges to avoid it, or the sledges changed for wheeled

carriages. Yeniseisk (58 27 N, lat.) has an average temperature
below freezing-point, and at Turukhansk the coldest month (Febru

ary) has an average temperature of - 24 Fahr. On the Taimyr
peninsula the average summer temperature hardly reaches 45.

For additional particulars, see SIBERIA, vol. xxii. p. 6.

The highlands of Sayan and Atatau are thickly clothed with Flora,

forests of cedar, pitch-pine, larch, elder, and birch, with a rich

undergrowth of rhododendrons, Hcrberis, and Ribcs ;
the Scotch fir

appears only in the lower and drier parts of the valleys. The
summits and slopes of the mountains are strewn with debris and

boulders, and thickly sheeted with lichens and mosses ;
but there

are also patches of meadow land covered with flowers, most of

which are known in Europe. Still, the flora is poor as a rule, and

Dr Martianoff, after several years collecting, succeeded in gathering

only 104 species of phanerogams.
3 On the other hand, the flora of

the Minusinsk plains and of the steppes of the Abakan at once

strikes the traveller by the variety and brilliancy of its forms. The
meadows are covered with bright flowers scattered amid the com
mon Graminese,, and in June and July they are adorned and per
fumed by the Polygala, Dianthus, Mcdicago, Lathyrus, yellow sweet-

scented lily, and scores of other flowers, mostly familiar in Europe,
but attaining in Yeniseisk a larger size and greater brilliancy of

colour. The rich carpet of grass and flowers is overtopped by
the tall white blossoms of Archangdica and Spiraea Ulmaria, and

1
According to recent measurements, the Angara, where it issues

from Lake Baikal, has a volume of 121,400 cubic feet per second

(fzvestia, East Siberian Geogr. Soc., xvii., 1886).
2
According to Baron Aminoff s measurements, Lake Bolshoye,

through which the canal would have to pass, is 66 feet above the Ket

at its junction with the Ozernaya, and 181 feet above the Yenisei at its

junction with the Kas.
3 N. Martianoff,

&quot; Materials for a Flora of the Minusinsk Region,&quot;

in Trudy of the Kasau Society of Naturalists, xi. 3, 1882.
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the blue masses of the tall Veronica longifolia. The meadows of

the moister localities, surrounded by thickets of willow, poplar,
wild cherry, and hawthorn, are still more attractive, on account of

their wealth in anemones, violets, gentians, and so on, and the

numerous creepers which festoon the trees and shrubs. M. Mar-

tianofFs lists enumerate a total of 760 flowering and 760 crypto-

gamic plants. Of the lower F-imgi and parasitical Myxomycctcs 1300

species were noted, and out of the 823 species hitherto described by

specialists no less than 124 have proved to be new. Farther north

ward the flora of Yeniseisk is similar in character to that of the

Siberian lowlands (see SIBERIA, vol. xxii. p. 7). In the Taimyr
peninsula it is represented by only 124 species of flowering plants,

luna. For the fauna of Yeniseisk, see SIBERIA, vol. xxii. p. 7.

apula- The steppes of the upper Yenisei have been inhabited from a

on. very remote antiquity, and numberless kurgans, graves, rock in

scriptions, and smelting furnaces of the successive inhabitants are

scattered all over the prairies of Abakan and Minusinsk. 1 The

present population exhibits traces of all these predecessors (see

SIBERIA and TARTARS). Numerous survivals of Turkish and

Samoyedic stems are found in the steppe land and in the Sayans ;

but some of them are greatly reduced in numbers (only a few

hundreds). The Kaibals, the Katcha Tartars, the Sagais, the Kyzyl
and Milet Tartars, and the Kamasins have settlements of their

own, and maintain their national features
;
but the Karagasses, the

Kotts, and the Arintses have almost entirely disappeared, and are

represented only by a few families in the spurs of the Sayans.
2

The Tunguses are scattered in the least accessible tracts, and may
number about 2000, or less. Several hundreds of Yakuts inhabit

the Turukhansk district
;
and in the tundras between the Taz and

the Yenisei there are a few hundred OSTIAKS (q.v.) and Yuraks of

the Samoyedic stem. The remainder of the population, which
numbered&quot; in all 447,076 in 1885, consists of Kussians, partly
exiles, but mostly voluntary settlers. Nearly 50,000 belong to the

unfortunate category of &quot;settled&quot; exiles. The
&quot;indigenes&quot;

Tartars, Tunguses, Ostiaks, &c. number about 50,000.

)ccupa- The chief occupation of the Russians is agriculture, which pros-
ions, pers in Minusinsk, the granary of the province ; it is also carried

on in west Kansk, Krasnoyarsk, and Atchinsk, and in a few villages
of the Yeniseisk district, the total area of land under corn being
reckoned at nearly 2,500,000 acres. Wheat, summer and winter

rye, oats, barley, and buckwheat are the chief crops. Gardening is

carried on in Minusinsk. Cattle-breeding is important, especially
in Minusinsk. It has been estimated that there are in Yeniseisk

about 270,000 horses, 240,000 cattle, 300,000 sheep, and 30,000 rein

deer in Turukhansk. These figures, however, must be below the

true ones. The cattle being kept throughout the winter in the

steppes, the snow-storms of early spring prove disastrous, as also do
the murrains, to which no fewer than 200,000 head succumbed in

the Minusinsk district in 1881. Hunting and fishing are an import
ant resource for most of the indigenes and for many of the Russians.

Manu- The manufactures of Yeniseisk are hardly worth mentioning, all

factures. capital being engaged in gold-washing or in commerce. The chief

trade is in furs (exported), and in groceries and manufactured goods
(imported). The gold-fields of the Yeniseisk Taiga are supplied
with grain and cattle by river from the Minusinsk region, and
with salt, spirits, and iron by the Angara. Attempts have recently
been made to stimulate the trade in tea with north-west Mongolia.

Towns. Yeniseisk is divided into five districts, the chief towns of which
are KRASNOYARSK (q.v.), the capital, which had 17,155 inhabitants

in 1884
;
Atchinsk (7190) and Kansk (4050), two small towns on

the great Siberian highway, of which the latter is an entrepot for

the gold-mines ;
Minusinsk (8270) on the Tuba, close by its junc

tion with the Yenisei, which has now a small but excellent natural

history and ethnographical museum
;
and Yeniseisk (7050), the

chief entrepot for the gold-mines, having a public library and a

natural history museum, created of late by exiles. Turukhansk

(139) is the chief town of a vast
&quot;region&quot; (krai). (P. A. K.)

YEOLA, a municipal town of India, in the Nasik district,

Bombay presidency, with a population (1881) of 17,685

(males 8975, females 8710). It is situated in 20 4 10&quot;

N. lat. and 74 30 30&quot; E. long., 44 miles east of Nasik

town, 13 miles south of Manwar station on the north-east

line of the Great Indian Peninsular Railway, and nearly
12 miles from the frontier of the Nizam s dominions.

Yeola is a flourishing commercial town, trading in silk

and cotton goods, which it weaves, and in gold-twist,
which it also manufactures.
At the time of its foundation Yeola was under the emperor of

1 Besides the works of Radloff, and those mentioned in the biblio

graphy of Semenoff s Dictionary, see N. Saveukoff s paper on recent

explorations, in Jzvestia of East Siberian Geogr. Soc., xvii., 1887, and
the Descriptive Catalogue of the Minusinsk Museum, by D. Klernentz.

2 Radloff s Aits Sibirien (2 vols., Leipsic, 1880) contains full ac

counts of the various Turkish stems of Yeuiseisk.

Delhi
;

it subsequently passed into the hands of the rajas of Satara

and then the pushwas. Finally it was given in grant to Yithal,
the ancestor of the present chief of Vinchur, who still enjoys the
revenue from the lands attached to the town, though he has no

authority within it.

YEOMANRY CAVALRY. See VOLUNTEERS.

YEOVIL, a market town and municipal borough of

Somerset, England, is situated on the river Yeo or Ivel.

which here separates Somerset from Dorset, and on branch
lines of the London and South Western and the Great
Western Railways, 40 miles south of Bristol and 124 west-

south-west of London. The streets are regular and spa

cious, with a number of handsome public buildings. A
few of the houses are of considerable antiquity, but within

recent years the town has undergone much alteration.

The church of St John the Baptist, occupying a command

ing site in the centre of the town, is a large and beautiful

cruciform structure in the Perpendicular style, consisting
of chancel, nave of seven bays, aisles, transepts, and lofty

western tower. It is described by Mr Freeman as &quot;a

grand and harmonious whole, as truly the work of real

artistic genius as Cologne or Winchester.&quot; There are two
ecclesiastical parishes within the borough, Hendford and
Yeovil Marsh. The principal secular public buildings are

the town-hall in the Grecian style, erected in 1849, and
the corn exchange. There are a reading room and a library
in connexion with the young men s Christian association

and mutual improvement society. The benevolent institu

tions include Woborne s almshouses for six men and six

women, the portreeves almshouses, and a few smaller

charities. Water is obtained from Holywell, 8 miles dis

tant, by works constructed by the corporation. Formerly
the woollen manufacture was of some consequence, but

this industry has now died out. The staple industry is

the manufacture of gloves, for which the town has long
been celebrated. Brewing and brick-making are also

carried on. The agricultural trade of Yeovil is of some

importance, large corn markets and cattle and horse fairs

being held. The corporation consists of a mayor, four

aldermen, and twelve councillors, who hold the manorial

rights and also form the urban sanitary authority. The
town has a commission of the peace, and petty sessions are

held both by the county and the borough magistrates.
The population of the municipal borough and urban sani

tary district (area about 700 acres) in 1871 was 8527, and
in 1881 it was 8479.

Yeovil was a borough by prescription. Anciently it was called

the town, borough, lordship, and hundred of Yeovil, and was in

cluded in a district which soon after the Conquest was taken pos
session of by the crown. The manor of Yeovil included in this

district was some time afterwards assigned to the rector of St John
the Baptist church, and was incorporated under the name of the

portreeve and burgesses of Yeovil. In 1418 it was resigned by the

rector to Henry Y., who gave the manor to the convent of the Yirgin

Mary and Saint Bridget. The grant was confirmed by Edward IV.

After the dissolution of the monasteries the manor was settled by
Henry VIII. on Catherine Parr, who held it till her death. In 1449

the town was visited by a fire, by which 117 houses were destroyed.
In 1853 Yeovil was placed under the Municipal Act.

YEW. This tree (Taxus) belongs to a genus of Coni-

ferge in which the ordinarily woody cone is represented by
a fleshy cup surrounding a single seed. Usually it forms

a low-growing tree of very diverse habit, but generally with

dense spreading branches, thickly covered with very dark

green linear leaves, which are given off from all sides of

the branch, but which, owing to a twist in the base of

the leaf, become arranged in a single series on each side of

it. The trees are usually dio3cious : the male flowers are

borne on one individual and the female on another, although
instances occur in which flowers of both sexes are formed

on the same tree. The male flowers are more or less globu
lar and occur in the axils of the leaves. They consist of a

number of overlapping brownish scales, gradually increasing
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in size from below upwards and surrounding a naked stalk

that bears at its summit a head of anthers. Each anther has

a flat five-lobed top, something like a shield
;
from its under

surface five, six, or more pollen cases hang down, and

(4)
&amp;gt;

*&amp;gt;

(5)

Yew. (1) Shoot with male flowers
; (2) leaf and in section,

magnified ; (3) fruit
; (4) male flowers

; (5) stamens
; (6), (7) female

flower in different stages ; (8) section of female flowers, magnified.

these open lengthwise to liberate the globose pollen-grains.
Each flower thus consists of a number of monadelphous
stamens

; but, according to the older view of its structure,
each stamen constitutes of itself a single flower, the whole
mass being considered as an amentaceous inflorescence or

catkin of numerous monandrous flowers. The female

flowers are also placed each separately in the axil of a leaf,

and consist of a number of overlapping scales, as in the

male. These scales surround a cup which is at first shallow,

green, and thin, but which subsequently becomes fleshy and

red, while it increases so much in length as almost entirely
to conceal the single straight seed. It is clear that the

structure of the female flower differs from that of most
conifers

;
but the structure of the wood and other characters

forbid its being separated from them except as a subdi

vision (Taxacex).
The poisonous properties, referred to by classical writers

such as Caesar, Virgil, and Livy, reside chiefly if not en

tirely in the foliage. This, if eaten by horses or cattle,

especially when it has been cut and thrown in heaps so as

to undergo a process of fermentation, is very injurious.
The leaves have also been used for various medicinal pur
poses, but are seldom employed now. The succulent por
tion of the yew berry is quite harmless

;
but it is probable

that some noxious principle is contained in the seed. As,
however, it is hard and disagreeable to the taste, the danger
from this source is not great. As a timber tree it is used
for cabinet-work, axle-trees, bows, and the like, where

strength and durability are required.
The yew occurs wild over a very large area of the

northern hemisphere. In north-eastern America and in

Japan trees are found of a character so similar that by some
botanists they are all ranged under one species. The

varieties grown in the United Kingdom are very numerous,
one of the most striking being that known as the Irish

yew, a shrub with the pyramidal or columnar habit of

a cypress, in which the leaves spread from all sides of the

branches, not being twisted, as they usually are, out of their

original position. In the ordinary yew the main branches

spread more or less horizontally, and the leaves are so ar

ranged as to be conveniently exposed to the influence of the

light ;
but in the variety in question the branches are mostly

vertical, and the leaves assume a direction in accordance

with the ascending direction of the branches.

The yew is a favourite evergreen tree, either for planting sepa

rately or for hedges, for which its dense foliage renders it well suited.

The wood is very hard, close-grained, and of a deep red brown colour

internally. Its younger branches, owing to their toughness, were

formerly used for bows. The planting of the yew in churchyards
was at one time supposed to have been done with a view to the

supply of yew staves. But, while importation from abroad was

fostered, there seems to have been no statute enforcing the cultiva

tion of the yew in Great Britain
;
on the other hand, a statute of

Edward I. (cited in Gard. Chron., 6th March 1880) states that the

trees were often planted in churchyards to defend the church from

high winds. Be this as it may, yews of huge size and great antiquity
still exist in various parts of the country in the vicinity, of churches.

Some of these are of historic interest
;
but it is hardly prudent to

cite either the measurements or the allegations as to age, the cir

cumstances under which the estimates were framed being different

in each case. Accurate comparative measurements made on a uni

form plan would be very serviceable. The Crowhurst yew, men
tioned by Evelyn as 30 feet in circumference, was still in existence

in 1876 (Gard. Chron., 22d July 1876). The large yew at Anker-

wyke near Staines, with a trunk 27 1 feet in circumference, might
well have been in existence in 1215, when Magna Charta was signed.
Considerable interest also attaches to the fine yew in Buckland

churchyard near Dover, which in 1880 was removed to a distance

of 60 yards. The trunk had been split so that it had a direction

nearly parallel with the soil. This huge tree was moved with a

ball of soil round its roots, 16 feet 5 inches by 15 feet 8 inches, by
3 feet 6| inches in depth, the weight of the entire mass being esti

mated at 56 tons. The dimensions of the tree in 1880 were as

follows &quot; circumference of the main trunk, 22 feet
;
of the upright

portion of the trunk, 6 feet 10 inches ;
second horizontal trunk, 10

feet 10 inches
; do., south limb forking off at 9 feet from the main

trunk, 7 feet 10 inches
; do., west limb forking off at 9 feet from

the main trunk, 8 feet 8 inches
;
extent of branches from centre of

main trunk southwards, 30 feet 10 inches, and from north to south

48 feet
; they extend from the main trunk westward 33 feet.&quot;

The tree was replanted so that the horizontal portions were replaced
in their original erect position and the natural symmetry restored

(Gard. Chron., 1st May 1880).

YEZD. See YAZD, p. 733 above.

YEZO. See JAPAN.

YOH-CHOW FU, a prefectural city in the Chinese

province of Hoo-nan
(&quot;

south of the lakes
&quot;),

stands on high

ground on the east side of the outlet of Tung-ting Lake,
in 29 18 N. lat. and 113 2 E. long. The district in

which Yoh-chow Fu stands is the ancient habitat of the

aboriginal San Miao tribes, who were subsequently deported
into north-western China, and who, judging from some of

the non-Chinese festival customs of the people, would ap

pear to have left traditions behind them. The present

city, which was built in 1371, is about 3 miles in circum

ference and is entered by four gates. The walls are high
and well built, but were not strong enough to keep out the

Taiping rebels in 1853. Situated between Tung-ting Lake
and the Yang-tze-kiang, Yoh-chow Fu forms a depot for

the native products of the province which are destined for

export, and for foreign goods on their way inland. In

1885 foreign goods to the value of 28,228 taels were sent

from Hankow to Yoh-chow Fu, the principal items being

grey shirting, oil, and lead. The city is 4250 Chinese

miles from Peking, and contains a population of about

60,000.

YOKOHAMA, situated in 35 26 53&quot; N. lat. and 139*

38 39&quot; E. long, (see map in vol. xxiii. p. 433), is the most

important of the five ports in Japan open by treaty to

foreign commerce and residence, both on account of its
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proximity to Tokio, the capital, and of the extent of its

trade. It stands on a plain, extending along the Bay of

Tokio and shut in by hills, one of which, towards the

south-east, terminates in a promontory called Honmoku-
misaki. Its area extends over 873 of a square mile, of

which 26 is occupied by the foreign settlement. The
climate is variable, the range in temperature being from
95 to 43 Fahr., and the mean temperature 57 7. The
cold in winter is severe owing to the prevalence of northerly

Light?.

Plaii of Yokohama.

winds, while the heat is great in summer, though it is

tempered by sea breezes from the south-west. The rain

fall is large according to Dr Hepburn s observations

(1863-1869) 69J inches annually. In 1859, when the

neighbouring town of Kanagawa was opened to foreigners
under the treaty with the United States, Yokohama was
an insignificant fishing village ;

and notwithstanding the

protests of the foreign representatives the Japanese Govern
ment shortly afterwards chose the latter place as the settle

ment instead of Kanagawa. The town has since increased

.so rapidly that in 1886 the population was 111,179 (3904
foreigners, including 2573 Chinese, 256 Americans, and
625 British). The Japanese Government has constructed

various public buildings, a granite breakwater, and a cause

way 2 miles long, connecting the town with Kanagawa.
Waterworks on the most improved principle have been

completed recently, the water being supplied from the

Sagamigawa. The foreign settlement consists of well-

constructed streets with business establishments. The
wealthier portion of the foreigners reside, however, on a

hilly locality to the south of the town, called the Bluff.

The land occupied by foreigners has been leased to them

by the Japanese Government, 20 per cent, of the annual

rent being set aside for municipal expenses.
The harbour, which is a part of the Bay of Tokio, is

good and commodious, extending from Honmoku-misaki

{Treaty Point) to the mouth of the Tsurumi, a distance of

about 5 miles. The average depth at high water is about

46 feet, with a fall of tide of about 8 feet, the entrance

being marked by a lightship and two buoys. There are

two landing-places, the English and the French
&quot;hatoba&quot;;

but, as there are no quays available for large vessels, goods
have to be carried to the shore in junks. Steamers from
San Francisco, Vancouver s Island, China, tfec., call re

gularly. A railway about 18 miles long connects Yoko
hama with Tokio. This, the first railway in Japan, was
constructed in 1872. Yokohama is the terminus of the

Tokaido line, which will ultimately connect Yokohama
with Kioto, the former capital.

The following table shows the value of the foreign trade of Yoko
hama from 1878 to 1880 :
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Cure (with its tributary the Cousin), the Serein, the Ar-

mangon (the valley of which is traversed by the Burgundy
Canal and by the railway from Paris to Lyons through

Burgundy), and the Vanne (from which Paris is partly sup

plied by an aqueduct). To the west of the Yonne lie the

sources of the Loing, another tributary of the Seine, and

of its affluents, the Ouanne and the Lunain. The Yonne

is navigable throughout the department, and is connected

with the Loire by the Canal of Nivernais, which in turn

is connected with that of Briare joining the Seine and the

Loire. The climate of Yonne resembles that of Paris
;
but

the extremes of heat and cold are greater on the plateaus.

The annual rainfall is 27 inches at Auxerre and 32 in the

east of the department. The prevailing winds are from

the south-west and west.

Of a total area of 1,835,475 acres 1,125,412 acres are arable,

426,757 are under wood, 91,309 under vines, 79,366 under grass,

and 39,316 are returned as occupied by heaths, pasture-lands, and
marshes. The live stock in 1880 included 41,295 horses, 1280

mules, 8438 asses, 126,636 cattle, 238,522 sheep of native and 58,416
of superior breed (wool-clip in 1880 566 tons), 30,561 pigs, and
6516 goats. There were also 21,411 beehives (61 tons of honey).
Oxen are fattened and the well-known St Florentin cheeses made.

The wines of Tonnerre and Auxerrois are the finest red wines of

Lower Burgundy, and those of Chablis are the finest white. The

principal crops in 1884 were wine 22,486,420 gallons (average of

ten preceding years 28,607,370 gallons), wheat 5,500,000 bushels,

meslin 192,600, rye 680,625, barley 948,750, oats 4,677,750, buck
wheat 35,200, potatoes 3,410,088, beetroot for fodder 25,060 tons,

hops 79 tons, colza seed 206, hemp seed 138, hemp 99, linseed 40,

flax 22, tobacco 33, hay 386,650, clover 34,245, lucerne 30,189, and
sainfoin 6297 tons. The forests consist of oak, beech, elm, horn

beam, ash, and birch, and re-plantations are being made with dif

ferent kinds of pine and with larch ; chestnut trees are not un
common. In 1880 700 tons of peat were extracted ;

and there

are fine quarries of Oolitic limestone, and of cement, ochre, fossil

phosphates, china clay, and chalk. The chief industrial establish

ments are tanneries, forges (11,863 tons of iron in 1882), paper-

mills, saw-mills, and breweries
;

files and other articles of steel,

boots and shoes, hosiery, and champagne are also manufactured.

Cereals, wines, firewood, charcoal, ochre, and bark are exported ;

southern wines and building materials are among the imports.
There are 286 miles of railway, 318 of national and 6755 of other

roads, and 205 of waterway. The population was 357,029 in 1881,
and 355,364 in 1886. About 217,000 are engaged in agricultural

pursuits. The department constitutes the archiepiscopal diocese of

Sens, has its court of appeal at Paris, its academy at Dijon, and

belongs to the district of Orleans army corps. It is divided for

administrative purposes into five arrondissements. Places of note

are the chef-lieu Auxerre (16,754 inhabitants in 1886), the pictur

esque Avallon (5768), Joigny (6189), famous for its wines, and
Tonnerre (4650), for its wines and building stones.

Plate YORK, a northern county of England, is bounded E.
XVIII.

by tjie North Sea, N. by Durham (the boundary line being
formed by the Tees), S. by Lincoln, Nottingham, Derby,
and Chester, and W. by Lancaster and Westmorland. It

is much the largest county in England, being more than

double the size of Lincolnshire, which ranks next to it.

The area is 3,882,851 acres, or nearly 6067 square miles,
almost one-eighth of the surface of England. Of the total

area 750,828 acres or about 1173 square miles are in the

East Hiding, 1,361,664 acres or about 2127J square miles

in the North Riding, and 1,768,380 acres or about 2763

square miles in the West Riding. The city of York, which
forms an administrative division separate from the Ridings,
embraces an area of 1979 acres or about 3 square miles.

Geology. The marked differences in the geological structure of

Yorkshire are reflected in the great variety of its scenery.
The stratification is for the most part regular, but owing
to a great line of dislocation nearly coincident with the

Avestern boundary of the county the rocks dip towards the

east, while the strike of the strata is from north to south.

The bold and picturesque scenery of the western hills and
dales is due to the effects of denudation among the harder

rocks, which here come to the surface. A portion of the
Pennine chain, stretching from Derbyshire to the Cheviots,
runs north and south through Yorkshire, where it has

an average breadth of about 30 miles. The strata here

consist of (1) Silurian beds, occupying a small area in the

north-west corner of the county; (2) the Carboniferous

or Mountain Limestone, which has been subjected to great

dislocations, the more important of which are known as the

North and South Craven faults
; (3) the Yoredale series,

consisting of shales, flagstones, limestone, and thin seams

of coal
;
and (4) the Millstone Grit, forming part of the

hilly moorlands, and capping many of the loftier eminences.

In the West Riding the Pennine range forms part of the

elevated country of Craven and Dent, with Whernside

(2384 feet), Ingleborough (2361), and Penyghent (2270).
Towards the east it gradually declines into a series of

moorland hills. Mickle Fell in the north-west corner of

the county rises to a height of 2581 feet. The scenery in

the western part of the North Riding is somewhat similar

to that in Craven, except that the lower hills are of sharper
outline owing to the perpendicular limestone scars. To
the intermingling of the limestone with the softer rocks

are due the numerous &quot;forces&quot; or waterfalls, which are

one of the special features of the scenery of this district,

the more remarkable being High Force in Teesdale and

Aysgarth Force in Wensleydale. The action of water on

the limestone rocks has given rise to extensive caverns, of

which the best examples are those of Clapham and Ingle-
ton in the West Riding, as well as to subterranean water

courses. At Brimham, Plumpton, and elsewhere there are

curious fantastic masses of rock due to irregular weathering
of the Millstone Grit. The Pennine region is bounded on

the south-east by the Coal Measures, forming the northern

portion of the Derbyshire, Nottingham, and Yorkshire

coalfield, which in Yorkshire extends from Sheffield north

wards to Leeds. To the east the Measures dip beneath

the Permian beds, of which a narrow band crops up from

Masham southwards. The Permian strata are overlain to

the east by the Trias or New Red Sandstone, which is

scarcely ever exposed, but having been partly worn away
is covered with Glacial deposits of clay and gravel, forming
the low-lying Vale of York, extending from the Tees south

to Tadcaster and east beyond York to Market Weighton.
Farther east the Triassic beds are overlain by Lias and
Oolite. The Lias crops to the surface in a curve extending
from Redcar to the Humber. In the Middle Lias there is

a seam of valuable iron ore, the source of the prosperity of

the Cleveland region. The moorlands extending from

Scarborough and Whitby are formed of Liassic strata

topped with beds of Lower Oolite, rising gradually to the

north-east and attaining at Burton Head a height of 1489

feet, the greatest elevation of the Oolite formation in Eng
land. In the bottom bed there is a seam of ironstone, an

immense nugget of which, in Rosedale, now nearly all

removed, formed at one time a conspicuous cliff. In this

district there are a number of picturesque eminences capped

by Lower Oolites, and among the eastern slopes of the

moorlands there are several charming and fertile valleys.

Along the line of the Lower Oolites there is a series of

low flat hills, which slope southwards under the clays of

the Vale of Pickering. These clays are covered by the

Chalk, forming the district of the Wolds, which again

dips southwards below the clays and sands of Holderness.

The coast is not deeply indented at any part, the inlets Coast,

scarcely deserving the name of bays. Except in the

Holderness region, the shore as far north as Saltburn is

bold and rocky, and presents a great variety of picturesque
cliff scenery, while below the cliffs there are in many cases

long stretches of beautiful sands.

Yorkshire is famed for the beauty of its river scenery, Rivers,

in which respect it is scarcely surpassed by Scotland. The

great majority of the rivers issue from the higher western

regions and flow eastwards. The Tees, which rises on the
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south-east borders of Cumberland, forms throughout almost

its entire length the boundary between Yorkshire and Dur
ham. The Swale rises on the confines of Westmorland,
and after a semicircular course by Richmond joins the Ure
a few miles below Boroughbridge. This latter river flows

in a similar direction some miles south of the Swale

through the beautiful Wensleydale, and then past Jervaulx

Abbey, Masham, and Ripon. After its junction with the

Swale it takes the name of the Ouse, and on being joined

by the Nidd passes by York and Selby, beyond which it

receives the Aire and the Trent, and finally it falls into

the Humber. The Wharfe flows south-eastwards from the

Pennine range past Bolton Abbey, Otley, Wetherby, and
Tadcaster to the Ouse near Cawood. The Aire rises in

full stream from the foot of Malham Cove in Craven, and,

flowing past Skipton, Keighley, and Leeds, receives the

Calder at Castleford, and falls into the Ouse near Goole.

The Ribble flows southwards through the district of Craven
into Lancashire. The Don rises in the Penistone moors,
and flowing northwards by Sheffield and Doncaster falls

into the Ouse near Goole. The Hull flows southwards

through the East Riding to the Humber at Hull.

,akes. The county is almost destitute of lakes, the only sheets

of water of size sufficient to lay claim to that title being
Semmer Water at the upper end of Wensleydale, Malham
Tarn at the head of Airedale, and Hornsea Mere near the

sea-coast at Hornsea.

linerals. One of the chief sources of the mineral wealth of York
shire is the coalfield in the West Riding, the most valuable

seams being the Silkstone, Avhich is bituminous and of the

very highest reputation as a house coal, and the Barnsley
thick coal, the great seam of the Yorkshire coalfield, which
is of special value, on account of its semi-anthracitic quality,
for use in iron-smelting and in engine furnaces. The

average yearly production of the Yorkshire coalfield is

nearly twenty million tons, the number of persons em
ployed above and below ground at the coal-pits being over

GO, 000. Associated with the Upper Coal Measures there

is a valuable iron ore, occurring in the form of nodules.

Large quantities of fire-clay are also raised, as well as of

gannister and oil-shale. In the Middle Lias of the Cleve

land district there is a remarkable bed of iron ore, of which

the annual production is over six million tons, the greater

proportion of the ore being converted into pig-iron in

Middlesbrough, by far the most important centre of pig-
iron manufacture in the kingdom. Altogether the pro
duction of pig-iron in Yorkshire is nearly one-third of that

produced in England, and nine- tenths of the produce of

Yorkshire belongs to the Cleveland district. Lead ore is

obtained in the Yoredale beds of the Pennine range in

Wharfedale, Airedale, Niddesdale, Swaledale, Arkendale,
and Wensleydale. Slates and flagstones are quarried in

the Yoredale rocks. In the Millstone Grit there are

several beds of good building stone, but that most largely

quarried is the Magnesian Limestone of the Permian

series, which, however, is of somewhat variable quality.
Mineral Yorkshire is noted for the number of its mineral springs,
tpnngs.

chiefly sulphureous and chalybeate, the principal, besides

those at Harrogate, being Askern, Aldfield, Boston Spa,

Croft, Filey, Guisbrough, Hovingham, and Scarborough.

^gricul- Agriculture. The hilly country in the west of Yorkshire,
^re. embracing the north-western corner of the North Riding and a

great part of the West Riding, is chiefly pasture land, sheep being
grazed on the higher grounds and cattle on the rich pastures where
the limestone rock prevails. The Yale of York, with an area of

about 1000 square miles, includes much fertile land occupied by
all kinds of crops. The Chalk downs by careful cultivation now
form one of the best soils for corn crops, the rotation being grasses,

wheat, turnips, and barley. The till or boulder clay of Holderness
is the richest soil in Yorkshire. A great part of the land in this

district has been reclaimed from the sea, from 20,000 to 30,000
acres being protected by embankments. The Vale of Cleveland

in the North Riding is well cultivated, the higher grounds in the

district being chiefly pastoral. The smallest proportional area

under cultivation is in the North Riding, 860,820 acres out of

1,361,664 in 1887, while in the East Riding there were 666,291
acres out of 804,798, and in the West Riding 1,210,639 acres out

of 1,716,389. The proportion of permanent pasture is largest in

the West Riding, 803,514 acres or about two-thirds of the area

under cultivation, while in the North Riding it was 488,958 acres

or rather more than one-half, and in the East Riding only 191,519
acres or considerably less than a third. On the other hand, the

area under corn crops in the West Riding was 208,890 acres, in the

North Riding 197,846 acres, and in the East Riding 254,162 acres.

Wheat in 1887 occupied 66,341 acres in the East Riding, 38,437
in the North, and 58,659 in the West

; barley 64,042 in the East,

61,367 in the North, and 54,592 in the West
;
and oats 101,410 in

the East, 85,554 in the North, and 81,314 in the West. Rye,
beans, and pease occupied comparatively small areas. Liquorice
is grown in the neighbourhood of Pontefract. Flax is still grown,
but occupies a comparatively small area, only 868 acres in 1887.

Green crops in the East Riding occupied 110,806 acres (potatoes

12,956, turnips 75,590, mangold 5297, carrots 613, cabbage, &c.,

7419, and vetches, &c., 8931), in the North Riding 78,689 (potatoes

11,246, turnips 58,121, mangold 2379, carrots 110, cabbage, &c.,

3329, and vetches, &c., 3504), and in the West Riding 99,596

(potatoes 23,044, turnips 62,079, mangold 3331, carrots 250, cab

bage, &c., 2219, and vetches, &c., 8673). Clover and rotation

grasses occupied in the East, North, and West Ridings 92,982,

71,846, and 85,075 acres respectively, and fallow land 16,388, 23,460,
and 13,141 acres respectively. The areas under orchards in 1887
were in the East Riding 849 acres, in the North 1015, and in the

West 1694, the areas under market gardens being 520, 369, and
2652 acres, under nursery grounds 104, 154, and 807 acres, and
underwoods (in 1881) 14,480, 49,106, and 66,014 acres respectively.
Horses numbered 38,046 (23,508 used for agriculture, 14,538 un
broken horses and mares kept solely for breeding) in the East Rid

ing, 40,384 (26,026 used for agriculture) in the North Riding, and

53,149 (35,180 used for agriculture) in the West Riding. These
horses are only such as are returned by occupiers of land, and do
not include the large number used for commercial purposes. The

draught horses are generally of a somewhat mixed breed, but the

county is famed for its breeds of hunters and of carriage and saddle

horses. A breed known as Cleveland bays is much used in London

carriages. Horse-racing is a favourite Yorkshire sport, the principal
stables being at Malton, Beverley, Doncaster, and Middleham.
Cattle in 1887 numbered 86,169 (26,211 cows and heifers) in the

East Riding, 162,462 (54,111 cows and heifers) in the North Riding,

264,876 (122,457 cows and heifers) in the West Riding. The breeds

of cattle are not much attended to, the custom in the hilly districts,

in both the West and the North Riding, being to purchase lean

cattle at the northern fairs to fatten for the Lancashire and York
shire butchers. The Teeswater breed is, however, on the increase

in Yorkshire. In Holderness there is a short-horned breed, chiefly
valuable for its milking qualities. Cheese-making is largely carried

on in some districts. Sheep in 1887 numbered in the East Riding
429,252, in the North Riding 638,320, and in the West Riding
646,809. The Leicester, the Lincoln, and the South Down, and
crosses between the Cheviot and Leicester, are perhaps the most
common breeds. The old Wolds sheep have also been improved by
crossing with Leicesters. The total number of pigs in the East

Riding in 1887 Avas 46,332, in the North Riding 48,990, and in the

West Riding 71,887. Though the large long-eared breed is still

kept, the small breed is that chiefly in favour. Large numbers of

pigs are kept at the dairy farms and fed mainly on whey. York
shire bacon is famed for its flavour.

According to the latest landowners Return, 1873, the East Rid

ing was divided among 19,576 proprietors, possessing 710,733 acres

at an annual value of 2,032,195, or about 2, 17s. 2d. per acre.

There were 15,012 who owned less than one acre each, and there

were 4049 acres of common lands. The following possessed over

10,000 acres each : Sir Tatton Sykes 34,010 acres, Lord Londes-

borough 33,006, Sir G. Cholmley 20,503, Lord Wenlock 19,453,

Lord Hotham 18,683, W. H. H. Broadley 14,208, William F.

Bethel 13,396, Lord Leconfield 13,247, Lord Middleton 12,295,

Crown Property 12,230, Viscountess Downe 11,595, and T. A. C.

Constable 10,981. The North Riding was divided among 16,313

proprietors, possessing 1,278,884 acres at an annual value of

1,841,945, or about 1, 8s. 9d. per acre. The following owned over

10,000 acres each : John Bowes 48,887, Lord Feversham 39,312,

marquis of Ailesbury 15,370, Lord Bolton 15,419, A
T

iscount

Downe 15,271, earl of Carlisle 13,030, Sir G. 0. Wombwell 11,912,
Lord Londesborough 11,884, Mrs D. Harcourt 11,442, Mrs J. T.

D. Button 10,902. There were 10,115 proprietors who possessed
less than one acre, and the area of common land was 247,409 acres.

The West Riding was divided among 76,913 proprietors, possessing

1,632,259 acres at an annual value of 8,199,840, or about 5, Os. 5id.

per acre, the large rental being due to the increased rent of land in

towns. There were 59,496 proprietors who owned less than one



748 YORK [COUNTY.

Com
munica
tion.

Manu
factures

.and

trade.

Water

ing-

places
and spa.s

Adminis
tration

and

popu
lation.

acre each, and the estimated area of common land was 99,912 acres.

The following proprietors owned over 10,000 acres each : Charles

To\roeley 23,153, earl of Harewood 20,830, duke ofDevonshire 19,833,

Earl Fitzwilliam 19,165, Andrew Montagu 17,591, duke of Norfolk

15 270 George Lane Fox 15,018, earl of Dartmouth 14,723, Walter

Morrison 14,118, Sir H. J. Tufton 12,202, T. W. S. Stanhope 11,357,

Ayseough Fawkes 11,205, James Farrer 11,088, marquis of Ripon

10&amp;gt;08,
Sir H. D. Ingilby 10,610, and duke of Leeds 10,034.

Communication. The county, especially in the manufacturing

districts, is intersected with railways in all directions, the princi

pal companies being the North Eastern, the Manchester, Sheffield,

and Lincoln, the Lancashire and Yorkshire, the Midland, and the

Great Northern. A considerable amount of traffic, especially in

coal, is carried on by means of the canals.

Manufactures and Trade. For many years an extensive district

in the West Riding has been famed for its woollen and worsted

manufactures. The early development of the industry was due

partly to the abundance of water power supplied by the numerous
streams in the valleys by which the district is indented ;

and in

recent times the happy accident of the proximity of coal and iron

has enabled the industry to keep pace with modern requirements.
The AVest Riding is now the chief seat of the woollen manufacture

in the United Kingdom, and lias almost a monopoly in the manu
facture of worsted cloths. In this industry nearly all the important
towns in the Riding are engaged, Leeds having for its specialty
almost every variety of woollen and worsted cloth, Bradford yarns
and mixed worsted goods, Dewsbury, Batley, and the neighbouring
districts shoddy, Huddersfield both plain goods and fancy trouser

ings and coatings, and Halifax, to the neighbourhood of which the

cotton industry of Lancashire has also penetrated, worsted and car

pets. Next to the woollen industry comes the manufacture of iron

and steel machinery and implements of every variety, Leeds being
one of the principal seats of all kinds of mechanical engineering,
and Sheffield of iron work and cutlery. For the minor manufac
tures in the district, and for more specific details, reference must
be made to the separate articles on the different towns. Until

comparatively recently agriculture was the chief calling of the

North Riding; but the discovery of iron ore in the Cleveland region
has led to the formation of another great manufacturing centre,

mainly devoted to the production of pig-iron, the manufacturing
of steel by the basic process, and iron shipbuilding. The industrial

activity of the East Riding is mostly centred in Hull, the chief

port of the county, although the Lancashire ports must be regarded
as the principal ports for the trade, especially of the West Riding.
In the North Riding Middlesbrough is rising into importance as a

shipping port, and Whitby, though not progressing as a port, has

a considerable coasting trade. The fishing industry, which is of

minor importance, is carried on at Hull, Filey, Whitby, and Scar

borough, and a considerable number of villages.

Scarborough is by far the most attractive and thriving watering-

place north of the Thames
;
and a number of others, such as Whitby,

Bridlington, Filey, and Saltburn, are rising yearly in repute.

Among others, chiefly of local celebrity, are Redcar, Hornsea, and
Withernsea. There are a considerable number of inland spas fre

quented to some extent by persons from other parts of the county,
but the only one of wide reputation is Harrogate.

Administration and Population. Yorkshire lias from an early

period been divided into three ridings, each of which has a lord

lieutenant. The East Riding has a separate court of quarter sessions

and a commission of the peace. The city of York within the

municipal limits constitutes a separate division of the county.
The municipal city and the ainsty are for parliamentary purposes
included in the North Riding, for registration purposes in the East

Riding, and for all other purposes in the West Riding. The parlia

mentary city of York, which formerly extended beyond the muni

cipal limits, is partly in the North and partly in the East Riding.
The following table gives the population of the county and of the

three ridings in 1801, 1821, 1871, and 1881 :
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ing Alan of Brittany, who held Richmond Castle, Ilbort de Lacy,
and William de Percy. The district was at this period frequently
invaded by the Scots. In 1138 David of Scotland laid waste the

country to the gates of York
;
but he was completely defeated by

the English on 22d August of that year in the battle of the

Standard at Northallerton. In 1312 Thomas Plantagenet, earl of

Lancaster, raised an insurrection in Yorkshire against Gaveston,
the favourite of Edward II., whom he captured in Scarborough
and beheaded at Warwick on 19th June. The earl again in 1322
headed a party against the Despensers, but on 16th March was
defeated and captured at Boroughbridge, and on 22d was beheaded
at Pontefract. During the Wars of the Roses the county was the

scene of frequent conflicts, including the battle of Wakefield (31st
December 1460), in which Richard, duke of York, was defeated by
Queen Margaret and slain, and the battle of Towton (29th March

1461), in which Edward IV. defeated Henry VI. In 1536 the

county was the scene of the insurrection under Robert Aske, known
as the &quot;Pilgrimage of Grace,&quot; caused by the dissolution of the

monasteries. In 1569 a rising took place in Yorkshire under the

earls of Westmorland and Northumberland in behalf of Mary
Queen of Scots. During the Civil War the county was chiefly

Royalist, although some of the most famous Parliamentary officers

were Yorkshiremen, the more noted being Fairfax and Lambert.

Bradford, Hull, Scarborough, Pontefract, and York sustained long
sieges ;

and on 2d July 1644 the great and decisive battle of the
war occurred at Marston Moor. The annals of the county are

destitute of further incidents of special historic importance.
Lncient Of ancient strongholds or castles Yorkshire has still many inter-

astles. esting examples in a more or less complete condition, including
Barden Tower, built in the reign of Henry VII. by Henry Clifford,
&quot;the shepherd lord,&quot; which has been in ruins since 1774 ;

Bolton

Castle, pronounced by Leland &quot;the fairest in Richmondshire,&quot; a

square building with towers at the corners, erected in the reign of

Richard II. by Richard Scrope, chancellor of England, occupied by
Queen Mary while under the charge of Lord Scrope, besieged during
the Civil War, and rendered untenable in 1647 ;

the square tower
or keep of Bowes Castle, supposed to have been built by Alan Niger,
first earl of Richmond

;
the gateway tower (erected in the reign of

Henry VI.) of Cawood Castle, said to have been originally built by
King Athelstan in 920 ; the keep and various portions of the walls
of the extensive fortress of Conisbrough, of uncertain origin, but

probably dating from Saxon times ; the remains of Dauby Castle,
said to have been built shortly after the Conquest by Robert de
Bruce

; Harewood, of great extent, originally founded soon after the

Conquest, but now containing no portions earlier than the reign of

Edward III.
;
the keep, in the Early English style, and other remains

of Helmsley, built in the 12th century by Robert de Roossurnamed
Fursan

;
detached portions, including the principal tower, of Knares-

borough, probably dating originally from Norman times
;
the pictur

esque remains of the quadrangular fortress of Middleham, built soon
after the Conquest by Robert FitzRanulph, afterwards possessed by
the Nevilles, and rendered untenable by order of Parliament in

1647
;
the ruins of the ancient stronghold of Mulgrave, said to have

been originally founded two centuries before the Conquest by a

Saxon giant named Wade or Wada, dismantled after the Civil AVar
;

the extensive remains including Rosamond s Tower, associated

with the misfortunes of Fair Rosamond, the mistress of Henry II.

of Pickering Castle, of unknown date, dismantled after the Civil

War
;
the ruins of Pontefract, formerly one of the most important

fortresses of the kingdom, built by Ilbcrt de Lacy about 1080
;
a

few remains of Ravensworth Castle, dating from before the Conquest ;

the keep and other remains of the great Norman fortress of Rich

mond, founded about 1070 by Alan Rufus of Brittany; the tower
of Ripley, built in 1555 by Sir William Ingilby, included in the
modern mansion

; slight remains of the fortress of Sandal, erected

in 1320 by John, eighth earl of Warren
;
the great tower, in the

Roman style, and other remains of the extensive fortress of Scar

borough, founded by William le Gros in 1136
;
the detached ruins of

Sheriff Hntton, founded by Bertram de Buhner in the reign of

Stephen ; slight remains of the ancient Skelton Castle
; Skipton

Castle, of various dates, but originally Norman
; Slingsby Castle,

originally built probably soon after the Conquest ;
the ruins of

Spoftbrth, originally erected by Henry de Percy in 1309
;
the founda

tions of the keep and some fragments of the walls of Tickhill, built

or enlarged by Roger de Busli in the llth century ;
the remains of

Whorlton, dating from the time of Richard II.
;
and one side of the

great quadrangular castle of Wressell, built by Thomas Percy, earl

of Worcester, in the reign of Richard II.

Ecelesi- At the time of the dissolution of the monasteries Yorkshire
astical possessed 28 abbeys, 26 priories, 23 nunneries, 30 friaries, 13 cells,
strue- 4 commanderies of Knights Hospitallers, and 4 preceptories of the
tures. Knights Templars. The principal monastic ruins still existing are

St Mary s, York (see YORK) ;
Bolton Priory, generally called Bolton

Abbey, one of the most romantically situated ruins in the kingdom,
originally founded at Kmbsay, two miles distant, by William de

.Meschines for Augustiniun canons, removed to its present situation

by his daughter Alice over against the spot where her only son

perished in the Wharfe
;
the church and other ruins in the Early

English style of Byland Abbey, founded for Cistercian monks in

the 12th century ;
the picturesque ruins of Easby near Richmond,

containing interesting examples of Norman and Early English,
founded in 1152 for Prsernonstratensians by Ronaldus, constable
of Richmond Castle

; Egglestone on the Tees, founded in the 12th

century for Prsemonstratensians
;
Fountains Abbey, one of the finest

and most complete among the monastic ruins of the kingdom, ex

hibiting fine specimens of various styles of architecture from Norman
to Perpendicular, founded in 1132 for certain monks of the Benedic
tine abbey of St Mary s, York, who had adopted the Cistercian rule

;

the eastern end of the church of Guisbrough Priory in the Pointed

style, founded in 1119 by Robert de Bruce, the burial-place of many
illustrious nobles

;
the picturesque ruins of Jervaulx, exhibiting

examples of Norman and Early English, founded in 1156 for Cis
tercian monks by Conan, fifth earl of Richmond

;
the gateway and

other remains of Kirkham, founded in 1121 by Walter 1 Espec ;
the

beautiful ruins of Kirkstall, exhibiting remarkably fine examples
of Norman, founded in 1152 by Henry de Lacy for Cistercian monks
from Fountains Abbey ;

the church, refectory, and other remains, in
the Early English style with some traces of Norman, of Rievaulx

Abbey, founded in 1131 by Walter 1 Espec. There are other
monastic remains of less importance at Bridlington, Coverham,
Marrick, Meaux, Monk Bretton, Mount Grace, Old Malton, Roche,
Rosedale, Sawley, Selby, Watton, and Whitby. In respect of
church architecture Yorkshire excels any other county in the

kingdom for variety of style, and the size and importance of many
of the buildings. Space forbids entrance into minute details

;
but

it may be mentioned here that, in addition to the cathedral churches
of York, Ripon, and Beverley, there are several other churches on a

very large scale, including St Mary s, Beverley, chiefly Perpendicular,
very elaborate in style, originally built by Archbishop Thurstan in
the 12th century ;

the parish church of Bradford, a very fine ex

ample of Decorated
;
the priory church of Bridlington, containing

fine examples of Norman, Early English, and Perpendicular ;

Halifax parish church, chiefly of the 15th century ;
St Augustine s

church, Hedon, Early English, Decorated, and Perpendicular, with
some transition Norman

; Howden, one of the finest in Yorkshire,

chiefly 13th century with later additions
; Holy Trinity, Hull, one

of the largest parish churches in England, of the 13th century,
chiefly Early English and Perpendicular ;

St Mary s, Masham, dating
from Saxon times and having a fine Norman tower

;
St Patrick s,

Patrington, in the Decorated style, with a remarkably graceful spire,
189 feet in height; All Saints, Rotherham, a beautiful cruciform

building, described by Rickman as
&quot; one of the finest Perpendicular

churches of the north&quot;; the abbey church, Selby, containing fine

specimens of Norman, Early English, and Decorated
; the parish

church, Sheffield, chiefly Perpendicular ; St Mary s, Thirsk, said to

have been built out of the ruins of the old castle, chiefly Perpendi
cular ; and Wakefield parish church, chiefly of the latter part of the
15th century, with a spire 250 feet in height, rebuilt in 1860-61.

The bibliography of Yorkshire is very extensive. For histories of the several
towns and districts reference may be made to Anderson s English Topography.
The chief works relating to Yorkshire as a whole are Leland s Itinerary ; Allen s

History of Yorkshire, 3 vols., 1828-31; Baines s Yorkshire Past and Present, 4

vols., 1871-77; and Smith s Old Yorkshire, 5 vols., 1881-84. Among numerous
works on the geology, reference may be made to Phillips s Geology of the York
shire Coast, 3d ed., 1875 ; Davis and Lees, West Yorkshire, 1878 ; Bird s Sketch of
the Geology of Yorkshire, 1881 ; and Simpson s Fossils of Yorkshire, 1884. In the

publications of the Surtees Society there are many volumes of genealogical
or antiquarian interest relating to the county, and in Journ. Yorks. Arch. Soc.

many valuable topographical and historical papers. See also Lefroy s Ruined
Abbeys of Yorks., 1883, and Buhner s Arch. Studies in Yorks., 1887. (T. F. H.)

YORK, a cathedral city and archbishop s see, the county
town of Yorkshire, a county in itself, and a municipal and

parliamentary borough, is situated on the river Ouse at

its junction with the Foss, and on the main joint line

of the North Eastern and Great Northern Railways, 188
miles north of London. The surrounding country is flat,

but the plain of York is one of the richest and most fertile

districts in England. While the special feature of York
is the cathedral, the city generally has an antique appear
ance, with narrow picturesque streets, the remains of ancient

walls, and many churches and other buildings of consider

able architectural interest. The Ouse is crossed by three

bridges for general traffic, the Ouse bridge, of three

elliptical arches, erected 1810-20 where a bridge had stood

from time immemorial
;
Lenclal bridge, opened in 1863, a

handsome structure of iron, consisting of a single arch 175
feet in span ;

and Skeldergate bridge, 1880, constructed of

iron resting on stone piers. The Foss is crossed by five

bridges. Of the old Roman city there are some remains

of the fortifications, including ten sides of a thirteen-sided

building called the multangular tower, occupying one of
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the four angles of the ancient wall, with the lower part of

the wall leading from this tower to Bootham Bar, the upper

part of the wall being of later origin. The walls of the

English city, enclosing a much wider area, though they
have undergone reconstruction at various periods and were

much battered during the siege of the city in 1644, are in

remarkably good preservation, especially the portion to the

west of the Ouse. They contain Norman and Early Eng
lish architecture, but the bulk of the walls are in the

Decorated style. There are four principal gates or &quot;bars&quot;

Micklegate Bar, at the southern entrance to the city,

where the heads of traitors were formerly exposed, consist

ing of a square tower built over a circular arch, probably
Norman, with embattled turrets at the angles ;

Bootham

Bar, the main entrance from the north, having also a

Norman arch
;
Monk Bar, on the Scarborough road, the

most imposing of the four, probably belonging to the 14th

century, formerly called Goodramgate, which after the

Restoration was changed to Monk Bar in honour of

General Monk
;
and Walmgate Bar, belonging to the time

of Edward I. and retaining the barbican rebuilt in 1648.

Of the Norman fortress built by William the Conqueror
in 1068 some portions were probably incorporated in

Clifford s Tower, which was partly destroyed by fire in

Plan of York.

1684. It formed the keep or donjon of the later fortress,

which was dismantled at the Civil War and converted into

a prison. The debtors prison, erected in 1708, and the

North and East Riding assize courts, erected in 1777, are

also included within the castle wall, which was constructed

in 1836.

The cathedral of St Peter, if surpassed by some other

English cathedrals in certain special features, is as a whole
the most striking and imposing specimen of ecclesiastical

architecture in England. It is in the form of a Latin

cross, consisting of nave with aisles, transepts, choir with

aisles, a central tower, and two western towers. The
extreme external length is 524 feet 6 inches, the breadth
across the transepts 250 feet, the height of the central

tower 213 feet, and the height of the western towers
202 feet. The material is magnesian limestone. The
cathedral occupies the site of the wooden church in which

King Edwin was baptized by Paulinus on Easter Day 627.

After his baptism Edwin, according to Bede, began to con

struct &quot;a large and more noble basilica of stone,&quot; but it

was partly destroyed during the troubles which followed

his death, and was repaired by Archbishop Wilfrid. The

building suffered from fire in 741, and, after it had been

repaired by Archbishop Albert, was described by Alcuin

as &quot;a most magnificent basilica.&quot; At the time of the

Norman invasion the Saxon cathedral, along with the

library of Archbishop Egbert, perished in the fire by which

the greater part of the city was destroyed, the only relic

of it now remaining being the central wall of the crypt.

It was reconstructed by Archbishop Thomas of Bayeux

(1070-1100); but of this building few portions now re

main. The apsidal choir and crypt were reconstructed

by Archbishop Roger (1154-91), the south transept by

Archbishop Walter de Gray (1215-55), and the north tran

sept and central tower by John Romanus, treasurer of the

cathedral (1228-56). With the exception of the crypt,
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the transepts are the oldest portions of the building now
remaining. They represent the Early English style at its

best, and the view across the great transept is unsurpassed
for architectural effect. The south transept is the richest

and most elaborate in its details, one of its principal fea

tures being the magnificent rose window
;
and the north

transept contains a series of beautiful lancet windows
called the Five Sisters. The foundation of the new nave
was laid by Archbishop Romanus (1285-96), son of the

treasurer, the building of it being completed by Arch

bishop Melton about 1345. The chapter-house was built

during the same period. The west front, consisting of a
centre and two divisions corresponding with the nave and

aisles, is one of the finest features of the whole building,
and has been described as &quot; more architecturally perfect
as a composition and in its details than that of any other

English cathedral,&quot; the great window above the door being,
in the words of Mr Britton, &quot;an unrivalled specimen of the

leafy tracery that marks the style of the middle of the

14th
century.&quot; In 1361 Archbishop Thoresby (1352-73)

began the lady chapel and presbytery, both in the Early

Perpendicular style. The rebuilding of the choir, begun
about the same period, was not completed till about 1400.
It is a very fine specimen of Late Perpendicular, the great
east window being one of the finest in the world. With
the rebuilding of the choir the whole of the ancient Nor
man edifice was removed, the only Norman architecture

now remaining being the eastern portion of the crypt of

the second period, built by Archbishop Roger (1154-91).
To correspond with later alterations, the central tower was
re-cased and changed into a Perpendicular lantern tower,
the work being completed in 1444. The south-west tower
was begun in 1432 during the treasurership of John de

Bermingham, and the north-west tower in 1470. With
the erection of this tower the church was completed as it

now stands, and on 3d February 1472 it was re-consecrated

by Archbishop Neville. On 2d February 1829 the wood
work of the choir was set on fire by Jonathan Martin, a
madman. On 2d May 1840 a fire broke out in the south
west tower, reducing it to a mere shell. The cathedral

within recent years has undergone extensive restoration.

Next to the cathedral the most interesting building in York is

St Mary s Abbey, situated in Museum Gardens, founded for Bene
dictines by Alan, earl of Richmond, and latterly one of the most

powerful ecclesiastical establishments in England, its head having
the rank of a mitred abbot with a seat in parliament. The principal
remains of the abbey are the north wall and the ruins of the

church, in the Early English and Decorated style, and the principal
gateway with a Norman arch. The hospitium, a curious building
of wood, is now used as a museum of antiquities, and contains a
fine collection of Roman remains discovered in the vicinity. A con
siderable portion of the abbey was employed for the erection of the

king s manor, a palace for the lord president of the north, now oc

cupied as a school for the blind. In the gardens is also situated
the ambulatory of St Leonard s hospital, founded by King Athel-
stan and rebuilt by Stephen. Besides the cathedral, York possesses
a large number of churches of special architectural interest, includ

ing All Saints, North Street, Decorated and Perpendicular, with
a spire 120 feet in height ;

Christ Church, with south door in the
Decorated style, supposed to occupy the site of the old Roman
palace ; Holy Trinity in Goodramgate, Decorated and Perpendicular
with Perpendicular tower

; Holy Trinity, Micklegate, in a dilapi
dated condition, with Roman masonry in its foundation walls

;
St

Denis, Walmgate, with rich Norman doorway and Norman tower
;

St Helen s, St Helen s Square, chiefly Decorated
;
St John s, North

Street, chiefly Perpendicular ; St Lawrence, without the bar of

Walmgate, with rich Norman doorway ; St Margaret s, Walmgate,
celebrated for its curiously sculptured Norman porch and doorway ;

St Mary the Elder, Bishophill, Early English and Decorated, with
brick tower, rebuilt in 1659

;
St Mary the Younger, Bishophill,

with a square tower in the Saxon style, rebuilt probably in the 13th

century ; St Mary, Castlcgate, with Perpendicular tower and spire
154 feet in height ;

St Michael-le-Belfry, founded in 1066, but re

built in 1538 in the Late Perpendicular style ;
and St Olave, Mary-

gate, Perpendicular, said to have been founded by Siward, earl of

Northumberland. Among the principal secular buildings are the

guild hall, with a fine old room in the Perpendicular style, erected

in 1446, and containing a number of stained-glass windows
; the

mansion-house, built in 1725 from designs by the earl of Burling
ton

; the assembly rooms, erected in 1730, also from designs by the
earl of Burlington, with the concert-room adjoining, built in 1823

;

the corn exchange ;
the infantry barracks

;
the cattle market

; the

theatre, founded by Tate Wilkinson in 1765, and lately re-faced in
the Gothic style by the corporation, who own the property ; the
De Grey rooms for balls and concerts

;
the fine old merchant s hall

;

the merchant tailors hall
;
and the masonic hall. The public in

stitutions of a learned or educational character include the York
shire Philosophical Society, whose museum in the Grecian stvle was
opened in February 1830 ; the subscription library, instituted 1784,
and containing upwards of 20,000 volumes

;
the York institute of

science and literature, established in 1827, and removed to the

present premises in 1846; the Wilberforce school for the blind;
the York fine art and industrial institution

;
and the Government

school of art. The charities include the York county hospital, the
union workhouse, the dispensary, Colton s hospital for 8 poor men,
Harrison s hospital, Dorothy Wilson s hospital (founded in 1777)
for 16 poor women, Sir Arthur Ingram s hospital (founded in 1640)
for 10 poor widows, and the old maids hospital for 10 poor spinsters.
The principal schools are St Peter s cathedral grammar-school
(originally endowed in 1557), Archbishop Holgate s grammar-school,
the York and diocesan grammar-school, and the blue-coat school
for boys (founded in 1705), with the associated grey-coat school for

girls.
In modern times York has ceased to retain its commercial im

portance ;
but it possesses several iron foundries, railway engineer

ing works, a large glass factory, breweries, flour-mills, tanneries,
glove manufactories, and confectionery and other minor establish
ments. Within its municipal limits the city of York constitutes a

separate division of the county of York
;
the municipal city and

the ainsty are for parliamentary purposes included in the North
Riding, for registration purposes in the East Riding, and for all

other purposes in the West Riding. The parliamentary city of

York, which formerly extended beyond the municipal limits, is

partly in the North and partly in the East Riding, The corpo
ration consists of a lord mayor, 12 aldermen, and 36 councillors.

The city returns two members to parliament. In 1884 the bound
aries of the city were extended to include the townships of Holgate
and St Olave, and part of the townships of Clifton, Dringhouses,
Fulford, Heworth, and Middlethorpe. The population of the

municipal borough (area 1979 acres) was 43,796 in 1871 and 49,530
in 1881, and that of the parliamentary borough (area 2789 acres)
50,765 in 1871 and 60,343 in 1881. The new area is about 3553

acres, with a population estimated at over 70,000 in 1888.

York, the British name of which was Caer-Ebroc, was chosen by
the Romans as an important depot after the conquest of the Bri-

gantes by Agricola in 79 and named Eboracum. Ultimately it

became the military capital and centre of the Roman power in
Britain. The original Roman city was rectangular in form, about
650 yards by 550, and built somewhat after the plan of ancient
Rome on the east bank of the Ouse. In York the emperors sat in
the prsetorium, and a temple was erected there to Bellona. The
first emperor to take up his residence in York was Hadrian, when
he visited Britain in 120. Severus died at York in February 211,
and his body is supposed to have been burnt at Severus s Hill, a
short distance south of the city. Constantius Chlorus also died at
York in July 306, and his son Constantino the Great was there

inaugurated Roman emperor. Early in the 7th century the city,
under the name of Eoforwic, became the capital of the Bretwaldas.
Edwin after his conversion in 627 made it an archbishop s see.

The province of York, of which Paulinus was the first bishop,

formerly included a great part of Scotland, but is now confined to

the six northern dioceses of England. From the time of Arch

bishop Egbert (732-766) York became celebrated as a school of

learning and under Alcuin was one of the most famous places of

education in Europe. The city was one of the principal Danish
settlements and seats of commerce, its population in 990 being
estimated at 30,000. It was the capital of the Danish jarl ; and
Siward is stated to have died at York in 1055 and to have been
buried in St Olave s church. After the death of Edward the Con
fessor York was captured by Harold Hardrada, who, however, was

shortly afterwards defeated and slain at Stamford Bridge. It

was captured by William I. in 1068 and to guard it he erected a
tower

;
but it was re-taken and the whole Norman garrison put to

death. In revenge for their slaughter William, on re-capturing the

city after a siege of six months, devastated the country between
York and Durham. In 1175 Henry II. held the first English
parliament at York, when Malcolm of Scotland did homage for

his kingdom. The city was frequently visited by subsequent
monarchs, and was the scene of important conventions and parli;u
ments. After the suppression of the rebellion known as the Pil

grimage of Grace in 1569, the Council of the North was established

at York. The city was besieged during the Civil War by the

Parliamentary troops, to whom it surrendered on 16th July 1644.

York received its first charter of incorporation from Henry I.
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See Drake s Eboracum, 1736; Sheahan and Whellan s History of York, 1855-56 ;

Hargrove s History of York, 1818 ; Dixon s Fasti Eboracenses, 1863 ; Ornsby s Dio

cesan History of York, 1882 ; Raine s Historians of the Church of York, 1879-86 ;

Uavies s Walks through York, 1880 ; Twyford s York and York Castle, 1883 ; and

Benson and Jeflerson s Picturesque York, 1886. (T- F- H.)

YORK, a borough and the county seat of York county,

Pennsylvania, United States, is situated upon Codorus

Creek, a branch of the Susquehanna river, and upon three

railway lines, the Pennsylvania, the Northern Central,

and the Peachbottom. The surrounding country is undu

lating and is devoted to agriculture. The city is regularly

laid out, with streets running diagonally to the cardinal

points. It contains some manufactories of agricultural

implements, paper-mills, car-shops, &c. The population in

1880 was 13,940 ;
in 1870 it was 11,003.

The settlement of York dates from 1741. For nearly a year

(1777-78) it was the place of meeting of the Continental Congress.
lu 1787 York was incorporated as a borough.

YORK, HOUSE OF. Richard, duke of York, who claimed

the crown of England in opposition to Henry VI., though
he never succeeded to the throne himself, was, nevertheless,

the founder of a royal line. It may be said, indeed, that

his claim, at the time it was advanced, was rightly barred

by prescription, the House of Lancaster having then occu

pied the throne for three generations, and that it was really

owing to the misgovernment of Margaret of Anjou and her

favourites that it was advanced at all. Yet it was founded

upon strict principles of lineal descent, and was certainly a

strong one, if it could only be maintained that hereditary

right did not suffer from interruption. For the duke was

descended from Lionel, duke of Clarence, the third son of

Edward III., while the House of Lancaster came of John
of Gaunt, a younger brother of Lionel. The House of

Lancaster, therefore, had been clearly in wrongful posses
sion of the throne, and Richard, duke of York, claimed it

as the true heir. One thing which might possibly have

been considered an element of weakness in his claim was
that it was derived through females, an objection actually

brought against it by Chief-Justice Fortescue. For Lionel,

duke of Clarence, left only a daughter, Philippa, who
married Edmund Mortimer, third earl of March

;
and the

male line of the Mortimers also failed on the death of

Edmund, the fifth earl, whose sister, and ultimately his

sole heir, Anne, married Richard, earl of Cambridge, and
became by him the duke of York s mother. But a suc

cession through females could not reasonably have been

objected to after Edward III. s claim to the crown of

France
; and, apart from strict legality, the duke s claim

was probably supported in the popular estimation by the

fact that he was descended from Edward III. through his

father no less than through his mother. For his father,

Richard, earl of Cambridge, was the grandson of Edmund,
duke of York, fifth son of Edward III.; and he himself

was the direct lineal heir of this Edmund, just as much
as he was of Lionel, duke of Clarence. His claim was
also favoured by the accumulation of hereditary titles and
estates. The earldom of Ulster, the old inheritance of the

De Burghs, had descended to him from Lionel, duke of

Clarence
;
the earldom of March came from the Mortimers,

and the dukedom of York and the earldom of Cambridge
from his paternal ancestry. And in addition to all- this

his own marriage with Cecily Neville, though she was but

the youngest daughter of Ralph, first earl of Westmoreland,
allied him to a powerful family in the north of England, to

whose support both he and his son were greatly indebted.

The reasons why the claims of the line of Clarence had
been so long forborne are not difficult to explain. Roger
Mortimer, fourth earl of March, was actually designated by
Richard II. as his successor

;
but he died the year before

Richard was dethroned, and his son Edmund, the fifth earl,

was but a child at Henry IV. s usurpation. Henry took

care to secure his person ;
but the claims of the family

troubled the whole of his own and the beginning of his.

son s reign. It was an uncle of this Edmund who took

part with Owen Glendower and the Percies
;
and for ad

vocating the cause of Edmund Archbishop Scrope was put
to death. And it was to put the crown on Edmund s

head that his brother-in-law Richard, earl of Cambridge,
conspired against Henry V. soon after his accession. But
this was the last attempt made in favour of the family for

a long time. The plot was detected, being revealed, it is-

said, by the earl of March himself, who does not appear to

have given it any encouragement ;
the earl of Cambridge

was beheaded. The popularity gained by Henry V. in his.

French campaigns secured the weak title of the House of

Lancaster against further attack for forty years.

Richard, duke of York, seems to have taken warning by
his father s fate

; but, after seeking for many years to

correct by other means the deplorable weakness of Henry
VI. s government, he first took up arms against the ill

advisers who were his own personal enemies, and at length
claimed the crown in parliament as his right. The Lords,
or such of them as did not purposely stay away from the

House, admitted that his claim was unimpeachable, but

suggested as a compromise that Henry should retain the

crown for life, and the duke and his heirs succeed after

Henry s death. This was accepted by the duke and an
Act to that effect received Henry s own assent. But the
Act was repudiated by Margaret of Anjou and her followers,
and the duke was slain at Wakefield fighting against them.
In little more than two months, however, his son was

proclaimed king at London by the title of Edward IV.,
and the bloody victory of Towton immediately after drove
his enemies into exile and paved the way for his coronation.

We need not follow the vicissitudes of Edward s reign,
of which a brief account will be found under EDWAIU&amp;gt;

IV. (vol. vii. p. 684). After his recovery of the throne in

1471 he had little more to fear from the rivalry of the

House of Lancaster. But the seeds of distrust had already
been sown among the members of his own family, and
in 1478 his brother Clarence was put to death secretly

indeed, within the Tower, but still by his authority and
that of parliament as a traitor. In 1483 Edward himself

died
;
and his eldest son, Edward V., after a nominal reign

of two months and a half, was put aside by his uncle, the

duke of Gloucester, who became Richard III., and then

caused him and his brother Richard, duke of York, to be

murdered. But in little more than two years the usurper
was defeated and slain at Bosworth by the earl of Rich

mond, who, being then proclaimed king as Henry VII.,

shortly afterwards fulfilled his pledge to marry the eldest

daughter of Edward IV. and so unite the Houses of York
and Lancaster.

Here the dynastic history of the House of York ends,
for its claims were henceforth merged in those of the

House of Tudor. But the family history has still much
to do with the story of those reigns. For, although the

union of the Roses ought to have extinguished controversy,
a host of debatable questions and plausible pretexts for

rebellion still remained. The legitimacy of Edward IV. s

children had been denied by Richard III. and his parlia

ment, and, though the Act was denounced as scandalous,
the slander might still be re-asserted. The duke of Clarence

had left two children, a son and a daughter, and the attainder

of their father could not be a greater bar to the crown than

the attainder of Henry VII. himself. Seeing this, Henry
had, immediately after his victory at Bosworth, secured

the person of the son, who was named Edward, earl of

Warwick, and kept him a prisoner in the Tower of London.
Yet a formidable rebellion was raised in his behalf by
means of Lambert Simnel, who, personating the prisoner in

the Tower, professed to have escaped, went to Ireland, and,
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after being actually crowned as king in Christchurch

cathedral, Dublin, came over with a host of Yorkist

sympathizers into England, where he was defeated and
taken prisoner at the battle of Stoke in 1487. The earl

of Warwick lived for twelve years later in unjust confine

ment, and was ultimately put to death in 1499 because he
had consented to a plot for his own liberation. As to his

sister Margaret, she was married to one of Henry VII. s

Welsh followers, Sir Eichard Pole (or Poole), and could

give no trouble, so that, when Henry VIII. came to the

throne, he thought it politic to treat her with kindness. He
made her countess of Salisbury, reversed her brother s

attainder, created her eldest son, Henry, Lord Montague,
and caused one of her younger sons, Reginald, who displayed
much taste for learning, to be very carefully educated.

This, however, was the very thing which involved the

whole family in ruin. For Henry looked to the learning
and abilities of Reginald Pole to vindicate before Europe
the justice of his divorce from Catherine of Aragon ; and,
when Pole not only was unable to comply but was con

scientiously compelled to declare the very opposite, the

king s indignation knew no bounds. Pole himself was safe,

having secured some time before a retreat in Italy. He
was even, for his great merits, made a cardinal by the pope.
But this only made matters worse for his family at home :

his brother, Lord Montague, and even his mother, the

aged countess of Salisbury, were beheaded as traitors because

they had continued to correspond with him. Cardinal Pole,

however, came back to his own country with great honour
in the reign of Queen Mary, and was made archbishop of

Canterbury on the deprivation of Cranmer.
Two nephews of this cardinal, named Arthur and

Edmund Poole, are the last members of the family whom
it is needful here to mention. Early in the reign of Queen
Elizabeth, being ardent young men, they conspired to go
over to the duke of Guise in France, hoping to return with
an army into Wales and so promote the claims of Mary
Queen of Scots to the crown of England, for which
service the elder, Arthur, expected to be restored to the

dukedom of Clarence. The result was that they were
condemned to death, but were only imprisoned for the

rest of their days in the Tower, where they both carved

inscriptions on the walls of their dungeon, which are still

visible in the Beauchamp tower.

There was yet another branch of the House of York
which might have given trouble to the Tudors, if they had
not been very narrowly watched and ultimately extin

guished. Of the sisters of Edward IV. the eldest, Anne,
who married the duke of Exeter, left only one daughter by
her second husband, Sir Thomas St Leger ;

but the second,

Elizabeth, married John de la Pole, duke of Suffolk, and
had several children of both sexes. Their eldest son was
created earl of Lincoln during his father s life, and Richard

III., after the death of his own son, had designated him
as his successor. Disappointed of a kingdom by the success

of Henry VII., he joined in Simnel s rebellion and was killed

at the battle of Stoke. His brother Edmund thus became
heir to his father

;
but in the reduced circumstances of the

family he agreed to forbear the title of duke and take that

of earl of Suffolk. He continued for some years in favour

with the king, who made him a knight of the Garter
; but,

having killed a man in a passion, he fled abroad and was
for some time entertained at the court of the emperor
Maximilian and afterwards of Philip, king of Castile, when
resident in the Low Countries, before his departure for

Spain. But Philip, having been driven on the English
coast when going to take possession of his Spanish kingdom,
was entertained at Windsor by Henry VII., to whom he

promised to deliver up the fugitive on condition that his

life should be spared. Edmund de la Pole accordingly was

brought back to his native country, to be lodged in the

Tower for the remainder of his days. And, though the pro
mise to spare his life was kept by the king who gave it, his

son Henry VIII. caused him to be executed in 1513, when
war broke out with France, apparently for treasonable cor

respondence with his brother Richard, then in the French
service. After his death Richard de la Pole, remaining in

exile, called himself earl of Suffolk, and was flattered occa

sionally by Francis I. with faint hopes of the crown of

England. He was killed at the battle of Pavia in 1525.

There were no more De la Poles who could advance even
the most shadowy pretensions to disturb the Tudor dynasty.

GENEALOGICAL TABLE OF THE HOUSE OF YORK.
Edward III.

Edward, the William Lionel, = Eliz

Black Prince. of Hatiield duke of Willis

(died young). Clarence. earl

Richard II.

(dethroned 1399). Edmund Mortimer, = Phil ppa.
third earl of March.

Roger Mortimer, =

fourth earl of March.
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YORUBA, or YARIBA, a country of West Africa, occupy

ing the eastern half of the Slave Coast region in 6-9 N.

lat. and 3-7 E. long. Taken in its widest sense, so as to

include the whole domain of the Yoruba race and speech,

the Yoruba country stretches from the Bight of Benin

northwards in the direction of the unexplored region of

Borgu, and from the ill-defined eastern frontier of Dahomey
to the Niger and its delta, which enclose it on the north

east, east, and south-east. Within these limits it covers an

area of at least 40,000 square miles, with a population

roughly estimated at over 2,000,000. But since 1820-21,
when the old Yoruba empire was broken up by the Fulah

invaders, the northern part, comprised between the Niger
and the water-parting of the streams flowing north to that

river and south to the Gulf of Guinea, has been included

in the Fulah state of Gando. This water-parting, which

constitutes the main physical feature of the land, is formed

by the eastern continuation of the mountain range which

in the Mahi country, north of Dahomey, appears to rise

to over 6000 feet (Skertchley), but which in Yoruba

gradually falls to considerably under 2000 feet. But to

wards the east, about the upper course of the river Oshun,
the system again rises to what is described as &quot;a very
mountainous country

&quot;

(Higgins and Smith). The city of

llorin, near the northern slope of the divide, stands at an

elevation of a little over 1300 feet, which is probably
about the average height of the range in Yoruba. Gerhard

llohlfs, who in 1867 traversed the whole region from

llabba on the Niger to Lagos on the Gulf of Guinea, de

scribes the section north of the water-parting as an open,

gently sloping, and highly cultivated plain, to which the

profusion of flowering plants gives the aspect of a vast

garden. Here abundant crops of cereals, cotton, yams,

ground-nuts, and kola nuts are raised. South of the

divide the land, which is intersected by the nearly parallel
courses of the rivers Ogun, Omi, Oshun, Oni, and Oluwa,
falls in continuous undulations down to the coast, the

open cultivated ground gradually giving place in the same
direction to forest tracts, where the most characteristic

tree is the oil-palm. Flowering trees and shrubs are here

also plentiful, while the chief cultivated plants are corn,

yams, plantains, bananas, tobacco, cotton, o/i-ro, ground
nuts, and ata-ile yielding a yellow dye (Higgins and Smith).
As the sea is approached, the wooded tracts merge almost

everywhere in a broad zone of dense primeval forest, com

pletely separating the arable lands of the interior from
the coast lagoons.

These lagoons, lying between the outer surf-beaten beach
and the inner shore line, form a navigable highway of

still waters, which in many places is several miles in extent.

During the dry season the rivers discharging into the

lagoons are unable to force a passage seawards
;
but after

the rains they find an outlet, now at one point now at

another, while here and there the natives themselves often

excavate passages for their boats between the inner and
outer waters. Of all the lagoons the most extensive are

those of Leckie in the east and Ikoradu (Lagos) in the

west. At its northern extremity the latter receives the

discharge of the Ogun, the largest river in Yoruba, whose
current is strong enough to keep the seaward channel open
throughout the year. Hence the great importance of the

British port of Lagos, which lies in smooth water at the

inner entrance of this channel.

From Lagos, which, besides Badagry (about 40 miles farther west),
is the only station actually occupied by England on this coast,
the British Government exercises a sort of benevolent suzerainty
over the whole of the Yoruba country. In 1886 it despatched to

the inland tribes two commissioners (Higgins and Smith) for the

purpose of bringing to a close the intertribal wars by which the

country had for years been wasted, and also of inducing the chiefs to

give up the practice of human sacrifices, which, as in Dahomey and

Ashantee, though to a less degree, has always prevailed throughout
this region. The corr.missioners obtained and embodied in their

reports (Blue Books, 1887) a considerable amount of information

regarding the present political and social condition of the Yoruba

peoples. Since the dismemberment of their empire by the Fulahs

(1820-21) the country has been divided into a number of semi-

iiulependent states, chieftaincies, or kingdoms, hanging loosely

together, or rather constantly at war, and with a feeble sense of

common nationality. The direct representative of the old Yoruba

power is the &quot; alarm
&quot;

or king of the Yoruba country proper,

occupying the northern and central parts of the whole region.
Round about this central state are grouped the kingdoms of llorin,

Ijesha, Ife, and Ondo in the east, JMahin and Jebu in the south,
and Egba in the west. The alafm resides at Oyo, on a headstream
of the Oshun, a place which as metropolis of the YT

oruba nation

has succeeded the older capitals, Bohu and Katunga, lying farther

north and destroyed during the wars with the Fulahs. Oyo has

an estimated population of 70,000 or 80,000 ;
but it is greatly ex

ceeded in size by several other places in Yoruba Land, where for

mutual protection the inhabitants have mainly grouped themselves
in large walled towns. Thus have sprung up the great cities of

Abeokuta (200,000?), capital of Egba, on the Ogun, due north of

Lagos ;
Ibadan (150,000), on a branch of the Omi, 30 miles south

of Oyo ;
llorin (200,000 ?), one of the great markets of West Africa,

capital of the llorin state
; Ogbomosho (60,000), between Oyo and

llorin
; Ejigbo (40,000), Ilobu (60,000), and Ikirun (60,000), fol

lowing successively nearly due esist from Oyo; llesha (40,000),

Oshogbo (60,000), and Ede (50,000), following each other due west
in the llesha state

; Ipetumodu (40,000), in Ife
;
Ode Ondo (60,000),

capital of Ondo; Jebu Ode (60,000), Epe (40,000?), and Lagos
(75,000), in the Jebu state and British protectorate. The consti

tution of some of these great urban groups is most remarkable.

Thus Abeokuta, dating from 1825, owes its origin to the incessant

inroads of the slave-hunters from Dahomey and Ibadan, which

compelled the village populations scattered over the open country
to take refuge in this rocky

1

stronghold against the common enemy.
Here they constituted themselves a free confederacy of some sixty
distinct tribal groups, each preserving the traditional customs, re

ligious rites, systems of government, and even the very names, of

their original villages. Yet this apparently incoherent aggregate
has since held its ground successfully against the powerful armies

often sent against the place both by the king of Dahomey from the

west and by the people of Ibadan from the east. The different tribes

are clearly distinguished by their several tattoo markings, usually
some simple pattern of two or more parallel lines, disposed hori

zontally or vertically on both cheeks or other parts of the face.

Notwithstanding their political feuds, the Yoruba people are

distinguished above all the surrounding races for their generally

peaceful disposition, love of industry, friendliness, and hospitality
towards strangers. Physically they resemble closely their Ewe and

Dahomey neighbours, but are of somewhat lighter complexion,
taller, and of less pronounced Negro features. Their superior

intelligence is shown in their greater susceptibility to Christian

and Mohammedan influences, their capacity for trade, and their

remarkable progress in the industrial arts. Although the bulk of

the nation is still pagan, Islam has made great advancement since

the cessation of the Fulah wars, while Protestant and Roman
Catholic missions have been at work for many years at Abeokuta,

Oyo, Ibadan s and other large towns. Samuel Crowther, the first

Negro bishop, who was distinguished as an explorer, geographer,
and linguist, was a native of Yoruba, rescued by the English from

slavery and educated at Sierra Leone.

Although agriculture is the chief industry, such useful arts as

pottery, weaving, tanning, dyeing, and forging are practised in all

the towns. The people make their own agricultural implements,
extract a palatable wine from the llaphia mnifcra, and weave a

stout cotton fabric, which was formerly exported to Brazil, but
which can now scarcely stand the competition of cheaper Manchester

goods even in the home market. But as builders the Yorubas know
no rivals in Negroland. The houses of the chiefs, often containing
as many as fifty rooms, are constructed with rare skill, and tastefully
decorated with carvings representing symbolic devices, fabulous

animals, and even scenes of war or the chase.

Before the introduction of letters the Yorubas are said to have

employed knotted strings, like the Peruvian quipus, for recording
events of historic interest. Their language, which has been reduced

to writing and carefully studied by Crowther, Bouche, Bowen,
and other missionaries, is spoken witli considerable uniformity

throughout the whole of the Yoruba domain, and has even pene
trated with the enterprising native traders as far east as Kano in

the Haussa country beyond the Niger. The best-known dialectic

varieties arc those of Egba, Jebu, Ondo, Ife, llorin, and Oyo (Yoruba

proper, called also Nago) ;
but the discrepancies are slight, while

the divergence from the conterminous linguistic groups (Ewe in the

west, Ibo, Nupe, and others in the east) appears to be fundamental.

1 Abeokutu &quot; under the rocks.&quot;
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The most marked feature is a strong tendency towards monosyllabism,
which has been produced by phonetic decay, and which, as in the

Indo-Chinese family, has given rise to the principle of intonation,

required to distinguish words originally different but reduced by
corruption to the condition of homophones. Besides the tones,
of which there are three, high, low, and middle, Yoruba has
also developed a degree of vocalic harmony, in which, as in Ural-

Altaic, the vowels of the allixes are assimilated to that of the root.

Inflexion, as in Bantu, is effected chiefly by prefixes ;
and there is a

remarkable power of word-formation by the fusion of several rela

tional elements in a single compound term. The Bible and several

religious treatises have been translated into Yoruba, which as a

medium of general intercourse in West Africa ranks in importance
next to Haussa and Mandingan. (A. H. K.)

YOUGHAL, a seaport, borough, and market town in

the county of Cork, Ireland, is situated on the west side

of the estuary of the Blackwater, and on the Cork and

Youghal branch of the Great Southern and Western Rail

way, 157 miles south-west of Dublin and 28 east of Cork.

The fine collegiate church of St Mary, in the Later Deco
rated style, was originally erected in the llth century,
but rebuilt in the 13th, and since that time it has been

frequently repaired. It contains a fine monument to the

first earl of Cork. There are still a few fragments of the

Dominican friary founded by Fitzgerald in 1269. Myrtle
Grove, formerly the residence of Sir Water Raleigh, still

remains. The harbour is safe and commodious, and there

are several good quays. At the northern extremity of

the harbour the river is crossed by a bridge resting on
wooden piles. The principal exports are corn and other

agricultural produce ;
the imports are coal, culm, timber,

and slate. Coarse earthenware and bricks are manufac
tured. There is a salmon fishery in the Blackwater.

Youghal is of some repute as a watering-place. The

population of the town (area 315 acres) in 1871 was

G081, and in 1881 it was 5826.

Youghal is one of the most ancient towns in Ireland, and was

incorporated by King John in 1209. The Franciscan monastery,
founded at Youghal by Fitzgerald in 1224, was the earliest house
of that order in Ireland. Sir Roger Mortimer landed at Youghal
in 1317. The town was plundered by the earl of Desmond in

1579. In 1641 it was garrisoned and defended by the earl of Cork.
In 1649 it declared for the Parliament. It sent two members to

Parliament from 1374 till the union, after that only one down to

1885, when it was for parliamentary purposes merged in the East
Division of the county.

YOUNG, ARTHUR (1741-1820), a writer on agriculture
and social economy, the third son of Rev. Arthur Young,
rector of Bedingfield, in Suffolk, was born on 7th Septem
ber 17-11. After having been for some time at a school

at Lavenham, he was in 1758 placed in a mercantile house
at Lynn, but showed no taste for commercial pursuits.
He gave early evidence of literary inclinations by publishing,
when only seventeen years old, a pamphlet On the War in

North America arid by beginning a periodical work, entitled

The Universal Museum, which, however, was soon dropped
by the advice of Dr Samuel Johnson.

After his father s death in 1759, his mother gave him
the direction of Bradfield Hall; and in 1767 he undertook
on his own account the management of a farm in Essex.

Possessing no practical acquaintance with agriculture, but

being active-minded and of an inquiring turn, he engaged
in experiments of various kinds, and embodied the results

of them in A Course of Experimental Agriculture, which

appeared in 1770. Though Young s experiments were, in

general, unsuccessful, he acquired in the process of making
them a solid knowledge of agriculture ; and, writing in a

lively style, he was able to make his disquisitions on the

subject interesting to the public. He had already com
menced a series of journeys through different parts of

England and Wales, and gave an account of his observa
tions in books which appeared from 1768 to 1770 A Six
Weeks Tour through the Southern Counties of England and
Wales, A Six Months Tour through the North of England,

and the Farmers Tour through the East of England. He
says that these books contained the only extant informa
tion relative to the rental, produce, and stock of England
that was founded on actual examination. They were very
favourably received at home and abroad, being translated
into most Continental languages by 1792.

In 1768 he published the Farmer s Letters to the People
of England, in 1771 the Farmer s Calendar, which has gone
through a great number of editions, and in 1774 his

Political Arithmetic, which was soon translated into several

foreign languages. About this time Young acted as par
liamentary reporter for the Morning Post. He made a
tour in Ireland in 1776, and drew up the results, Avith

copious observations on the state of that kingdom, in the

years 1776-79, publishing a quarto volume on them in

1780. In 1784 he commenced the publication of the
Annals of Agriculture, which was continued for 45 volumes;
this work had contributions from many authors, among
whom was George III., writing under the nom de plume of

Ralph Robinson. Young s first visit to France was made
in 1787. In May of that year he went to join Rochefou
cauld -Liancourt at Paris, and accompanied by him and
another gentleman travelled south to Bagneres de Luchon,
making also an excursion into Spain. In November he was

again in London
;
but in July 1788 he returned to France

to study at leisure what he had before cursorily observed.
He then saw the western part of the country, travelling
alone on horseback, and came back a third time to see the

east. The motive of these visits was &quot;to make himself a
master of their agriculture, that, if he found anything good
and applicable to England, he might copy it.&quot; But he
had an eye no less for political and social phenomena, and,

traversing France in every direction just before and during
the first movements of the Revolution, he has given us

interesting and valuable notices of the condition of the

people and the conduct of public affairs at that critical

juncture. The Travels in France appeared in two vols.

4to in 1792. On his return home he was appointed sec

retary of the Board of Agriculture, then just formed under
the presidency of Sir John Sinclair. In this capacity he

gave the most valuable assistance in the collection and

preparation of agricultural surveys of the English counties.

In 1765 he had married a Miss Allen; but the union is

said not to have been a very happy one, though he was
of domestic habits and a most affectionate father. His

sight failed, and he submitted to an operation for cataract,
which proved unsuccessful. He suffered also in his last

years from stone. He died in February 1820.
&quot;To the works of Arthur Young,&quot; said Kirwan, &quot;the world is

more indebted for the diffusion of agricultural knowledge than to

any writer who has yet appeared.&quot; To the same elfect is the more
recent testimony of Mr Hoskyns, who tells us that &quot;the Fanner s

Letters and Calendar, as well as the Tours, displayed the mini]
and pen of a master in his art, and went far towards laying the
foundation of a practical agricultural literature.&quot; But it is as a
social and political observer that Young is now best known to the

reading public, and the books which have established his reputa
tion in these departments his Tour in Ireland and Tracdn in
France are still full of interest and instruction.

He found that Ireland had &quot;

flourished for the last thirty years
to an uncommon degree, more,&quot; he believed, &quot;than any country in

Europe &quot;;
and he protested against the turbulence of the population

and the outcries of the gentry at a time when Ireland had &quot;ex

perienced more favour from three sessions of a British parliament
than from three centuries before.&quot; But he saw clearly and exposed
unsparingly the causes which retarded the progress of the nation.

He strongly urged the repeal of the penal laws which pressed upon
the Catholics

;
lie thought, however, that their disabilities should

be removed, not by a single measure, but gradually. He protested
against the harshness with which the labouring classes were treated

by their superiors, and denounced the middlemen as being, not

merely a useless class, but by their oppression and insolent manners
the chief causes of popular discontent. He condemned the restric

tions imposed by Great Britain on the commerce of Ireland, and
also the perpetual interference of the Irish parliament with industry
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by prohibitions and bounties ;

of the latter he censured in specially

strong terms the bounty on the inland carriage of corn to Dublin.

He deplored the drain of rents and the neglect of their tenantry by
absentee proprietors. The state of agriculture, generally low though

improving, he found particularly unsatisfactory in Ulster, owing to

the prevalence there of the linen manufacture, at that time carried

on in the homes of the people, who were constantly divided between

this occupation and the labours of the field. Emigration, he

thought, was not sufficiently encouraged ;
indeed it scarcely existed

at the period of his visit. It had previously been practised to a

greater extent, and, besides relieving the population which remained,
had been useful in removing restless spirits who would have been

troublesome at home. He favoured a legislative union of Ireland

with Great Britain, though lie did not regard such a measure as

absolutely necessary, many of its advantages being otherwise attain

able, without incurring the risk of some possible inconveniences.

The soil of France he found in general superior to that of Eng
land, and its produce less. Agriculture was neither as well under

stood nor as much esteemed as in England. He severely censured

the higher classes for their neglect of it. &quot;Banishment (from

court) alone will force the French nobility to execute what the

English do for pleasure reside upon and adorn their estates.&quot;

Young saw the commencement of violence and outrage in the rural

districts, being himself more than once in peril from popular sus

picion. His sympathies began to take the side of the classes suffer

ing from the excesses of the Revolution, and this change of attitude

was distinctly shown by his publication in 1793 of a tract entitled

The Example of France a Warning to England. Of the profounder

significance of the French outbreak, as the commencement of a

world-wide movement and a new era in social history, he seems to

have had little idea, and thought the crisis would be sufficiently

met by a constitutional adjustment in accordance with the English

type. Yet he had much of the feeling which then inspired the

Revolutionary actors, and, along with it, it may be added, some

thing of the general sentimentalism of the period. Another en

thusiasm he frequently exhibits namely, for music, and especially
for the Italian opera. But his master passion was the devotion to

agriculture, which constantly showed itself. He strongly con

demned the metayer system then widely prevalent in France, as

&quot;perpetuating poverty and excluding instruction,&quot; as, in fact,

the curse and ruin of the country. Some of his phrases have been

often quoted by the advocates of peasant proprietorship as favour

ing their view. &quot;The magic of property turns sand to
gold.&quot;

&quot;Give a man the secure possession of a bleak rock, and he will

turn it into a garden ; give him a nine years lease of a garden,
and he will convert it into a desert.&quot; But these sentences, in

which the epigrammatic form exaggerates a truth, and which

might seem to represent the possession of capital as of no import
ance in agriculture, must not be taken as conveying his approba
tion of the system of small properties in general. He approved it

only when the subdivision was strictly limited, and even then with

great reserves
;
and he remained to the end what J. S. Mill calls

him,
&quot; the apostle of la grande culture,&quot; The French acknowledge

the valuable services which his criticisms and counsels rendered to

their agriculture. The directory in 1801 ordered his writings on

the art to be translated and published at Paris in 20 volumes
under the title of Le Cultivateur Anglais. His Travels in France

were translated in 1793-94 by Soules
;
and a new version by M.

Lesage, with an introduction by M. de Lavergne, appeared in

1856. An interesting review of the latter publication, under the

title of Arthur Young et la France de 1789, will be found in M.
Baudrilkrt s PuUicistes Moderncs, 2d ed., 1873. (J. K. I.)

YOUNG, BRIGHAM (1801-1877), Mormon president,
was born in Whitingham, Vermont, on 1st June 1801. His

father was a farmer, and he himself learned the trade of

a painter and glazier. He originally belonged to the

Baptist Church, but joined the Mormons at Kirtland, Ohio,
in 1832. In the same year he was ordained

&quot;elder;&quot;
in

1835 he was made an apostle; and in 1844 he succeeded

Joseph Smith as president. He died at Salt Lake City,
on 29th August 1877. See MORMONS.

YOUNG, EDWARD (1681-1765), author of Night

Thoughts, was born at Upham, near Winchester, in 1681.

The minute facts of his life are to be found in the

biography contributed to Johnson s Lives of the Poets by
Herbert Croft. The son of the dean of Sarum, educated

at Winchester and Oxford (New College and Corpus),

Young obtained a law fellowship at All Souls in 1708, and

proceeded to use it as a base of operations for gratifying
his

&quot;

ruling passion,&quot; the love of fame. There was at the

time an open career for young men of talent who showed

ability to recommend the policy and the persons of states

men in their struggle for power, and Young, full of un
bounded energy and eloquence, exuberant to eccentricity,

joined in the race with a vigour that soon raised him to

distinction. He seems to have been for a time in the

family of the earl of Exeter as tutor
;
but the notorious

marquis of Wharton (see WHARTON) took a fancy to him,
bribed him away from this post with liberal promises of

maintenance and patronage, settled two annuities on him,
and tried to get him into Parliament. Meantime Young
began to publish and to dedicate, the poems and the

dedications taken together (The Last Day, 1713, and The
Force of Religion, 1714) showing the simple mixture of

piety and worldliness that is one of the notes of his

character. He essayed tragedy, writing at mid-day with

closed shutters, by the light of a candle fixed in a human
skull. Busiris was performed at Drury Lane in 1719,
The Revenge in 1721. Far from gloomy in the company
of Wharton and his friends, he had a decided bent for

gloomy themes when alone, and a most copious and lofty
often extravagantly lofty eloquence in the treatment of

them
;
a paraphrase of the book of Job was one of his

productions about this time. But he showed equal facility
in dashing and effective satire : his first great literary
success was made with the series of satires published
between 1725 and 1728, and collected in the latter year
under the title Love of Fame, the Universal Passion. These
satires do not bear comparison with Pope s, to which they

pointed the way, but they have a charm of exuberant

vitality and power, an irregular abundance of wit and bold

imagery, a frequent felicity of diction, that entitle them
to Johnson s praise &quot;a very great performance&quot; and
enable us to understand the impression produced by
Young in conversation. One of the features in Young s

character that disarms resentment of his fulsome adulation,
and other extravagances and eccentricities, is his humorous
Falstaffian consciousness of his own faults.

&quot; Who can

write the true absurd like me 1
&quot; he cries in one of his

satires. He abundantly proved this in Ocean : an Ode,
with which he hailed the accession of George II. Soon

after, when nearly fifty, he took orders, was appointed a

royal chaplain, and presented by his college to the rectory
of Welwyn. He was disappointed in his desire of further

promotion in the church
;
he had succeeded some time

before in extracting a pension of ,200 from W alpole,
and this favour was cynically treated as a satisfaction in

full of his claims on the Government. The NigJit Thought*
were published in separate &quot;Nights&quot;

between 1742 and

1744. In the preface Young said that &quot;the occasion of

this poem was real, not fictitious, and that the facts men
tioned did naturally force these moral reflexions on the

mind of the writer.&quot; Croft has shown that this statement,

though justifiable in the main, has to be taken with some

qualifications, and that a common belief that Lorenzo was
meant for the author s own son was undoubtedly a mistake.

Still, it is true that Young s wife, her daughter, and her

daughter s husband died in rapid succession, and the poem
a great work in spite of all its inequalities was, like

In Memoriam, the expression of a real sorrow and search

for consolation. Young continued to write occasionally
even after he had passed his eightieth year. His death

took place on 12th April 1765.

Besides Croft s Life, there are interesting references to Young
in Boswell s Johnson (see Birkbeck s ed., iv. 119, v. 270).

YOUNG, THOMAS (1773-1829), one of the most re

markable figures alike in literature and science in the

beginning of the 19th century in Great Britain. He
belonged to a Quaker family of Milverton, Somerset,
and was the youngest of ten children, having been born

on 13th June 1773. His precocity, especially in the

acquirement of languages, was remarkable, being little
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inferior to that of Sir W. Rowan Hamilton. But his thirst

for knowledge was unlimited in its range. He was not

content with languages, mathematics, and physical science :

natural science, medicine, and even ancient philosophy were

eagerly studied by him
;
and he was passionately devoted

to athletic exercises. His medical studies were pursued

successively in London, Edinburgh, Gbttingen, and finally

at Emmanuel College, Cambridge, where he took his

doctor s degree. The death of a maternal uncle put him in

a position of comfortable independence, and he did not

heartily enter upon practice. He was secured in 1802 by
the Royal Institution as a colleague of Davy and professor
of natural philosophy. Here his special talents found

ample occupation, and the chief result was the publica
tion in 1807 of his celebrated Course of Lectures on

Natural Philosophy, a work which is even now regarded
as a valuable authority. Some years before he had made
his remarkable discovery of the interference of light, and

begun that wonderful series of researches which, as com

pleted by Fresnel, secured the triumph of the undulatory

theory. He was foreign secretary of the Royal Society for

more than a quarter of a century ;
and it is curious to note

that his reputation stood higher in foreign than in home
scientific circles. He was one of the eight foreign associates

of the Institute of France. He was one of the Commission
ers of Weights and Measures, and secretary to the Board
of Longitude, which in those days conducted the Nautical

Almanac. A few years before his death he became inter

ested in life assurance, with great benefit to the company
whose scientific business he conducted. His death, on 10th

May 1829, was probably hastened by the extraordinary
amount and variety of the labours he undertook, and the

self-sacrificing zeal with which he devoted himself to them.
His Life, by Dr Peacock, dean of Ely and a well-known mathe

matician, was published in 1855, along with a collection of his

Miscellaneous Works and Scientific Memoirs. Young was a somewhat

copious contributor to the 6th edition of this Encyclopedia, and
some of the best of his smaller papers appeared in it for the first time.

For a resume of his contributions to the subject of haemadynamics,
see VASCULAR SYSTEM, p. 97 supra. Another of the multitudi
nous problems that claimed his attention was the decipherment of

the Egyptian hieroglyphics, in which he had made some progress as

early as 1814
;
see his Account of some Recent Discoveries in Hicro-

glyphiml Literature (London, 1823).

YOUNGSTOWX, a city and the county seat of Mahon-

ing county, Ohio, United States, is situated upon the

Mahoning river, a tributary of the Ohio. The prevailing
industries of the surrounding country are agriculture and

coal-mining. Youngstown is directly connected with six

railway lines. Owing to the contour of the site, the city
is laid out very irregularly. The population in 1880 was

15,435 (8075 in 1870). The industries of Youngstown
are connected chiefly with the manufacture of iron : there

are several furnaces and rolling-mills, and manufactories

of rails and stoves and of agricultural tools and machines.

Youngstown was laid out in 1797, being one of the first settle

ments made in that part of Ohio known as the Western Reserve.
Since the rebellion it has grown with great rapidity.

YPRES (Flem. Yperen\ a town of Belgium, capital of

an arrondissement in the province of West Flanders, stands

in a fertile plain on the Yperlee, 21 miles north-north-west

of Lille. In the 14th century it is said to have contained

200,000 inhabitants
;
and it was long famous for its

woollen and linen manufactures, though the once current

derivation of the word &quot;

diaper
&quot; from the name of this

town can no longer be maintained. Of the old fortifica

tions some traces still remain, as well as a few picturesque

dwelling-houses of the 14th and 15th centuries. The fine

Gothic cloth hall (1201-1342), with a facade 4G2 feet in

length, is pierced by two rows of pointed windows
;
there

are two corner turrets
;
and in the centre rises a massive

square clock tower. The forty-four statues of counts

of Flanders and their consorts which formerly adorned it

were restored in 1860. The town-hall (1730) contains

some interesting frescos and sculptures of modern date.

The finest parts of the Gothic cathedral of St Martin

(1221-70) are the choir, and the portal and rose window
of the south transept ;

in the interior is some good wood-

carving ;
the old frescos were &quot;

restored
&quot;

in 1826. In the

cloister is the tomb of Cornelius JANSEN (q.v.). The town
contains several other churches, as well as hospitals, a

military school, a museum, and a public library. The
chief manufactures are those of linen thread and lace and
of woollen and linen cloth

; dyeing, bleaching, and tanning
are also carried on. The population in 1876 was 15,515.
YRIARTE. See IRIAKTE.

YTTRIUM, the name of a rare element which in its

character is closely allied to, and in nature is always associ

ated with, cerium, lanthanum, didymium, and erbium

(see LANTHANUM, vol. xiv. p. 291). For the preparation
of yttrium compounds the best raw material is a rare

Swedish mineral called gadolinite, which, according to

Konig, consists of 22 61 per cent, of silica, 34 64 of yttria,

Y
2
O

3 ,
and 42 75 of the oxides of erbium, cerium, didy

mium, lanthanum, iron, beryllium, calcium, magnesium,
and sodium. Bunsen and Bahr, in 1866, elaborated a

method for extracting the several rare oxides in the state

of purity ;
but the method is too complicated to reproduce

here. 1 Metallic yttrium is obtainable by reducing the

chloride with potassium ;
but this operation has never

been carried out with pure chloride. Yttria, Y
2 3 ,

is a

yellowish white powder, which at high temperatures
radiates out a most brilliant white light. It is soluble,

slowly but completely, in mineral acids. It is recognized
most surely by its very characteristic spark spectrum.
Solutions of yttria salts in their behaviour to reagents are

not unlike those of zirconia. The atomic weight of

yttrium, according to the latest researches,
2 is 89 02,

if O = 16.

YUCATAN, a peninsular region of Central America, Bound-

forming the south-eastern extremity of Mexico (see vol. aries
&amp;gt;

xvi. pi. I.),
of which, since 1861, it constitutes the two area&amp;gt;

confederate states of Campeche (Campeachy) in the west

and Yucatan in the east. At its neck the peninsula is

conterminous on the south-east with British Honduras, on

the south-west with the state of Tabasco (Mexico), and on

the south with the republic of Guatemala, the boundaries

towards these territories being largely of a purely conven

tional character. From this base the land projects in a

compact rectangular mass between the Gulf of Mexico and
the Caribbean Sea, west and east, for 280 miles northwards,
across nearly four degrees of latitude (18 to 21 40 N.) and

three of longitude (87 30 to 90 30 W.), to within 120

miles of Cuba, from which it is separated by the Yucatan

Channel. It has a mean breadth of about 200 miles, a

coast-line of 700 miles, and a total area of 55,400 square

miles, with a population in 1882 of 393,000 (Yucatan,

29,570 square miles, population 302,500; Campeche,
25,830 square miles, population 90, 500).

3

The coast-line presents a uniform monotonous aspect, Physical

being fringed by no islands except Cozumel near the north- features,

east point, and broken by no indentations except the

shallow Lake Terminos on the west and the inlets of

Ascension, Espiritu Santo, and Chetumal Bays on the east

side. But the north coast is skirted by an almost continu

ous line of low dunes, nearly 200 miles long, enclosing a

broad lagoon, which varies in length and depth with the

1 Sue the handbooks of chemistry and the original memoir in

Liebig s Annalen, vol. cxxxvii. p. 1.

2
Cleve, Jahresber. der Chemie, 1882, p. lf&amp;gt;.

3 Previous estimates assigned 32,650 square miles to Yucatan and

26,100 to Campei-he.
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seasons. Behind the lagoon a bed of coralline and porous

limestone rocks, composing nearly the whole tableland of

Yucatan, rises continuously southwards in the direction of

the Sierra Madre, which, beyond the frontier, traverses

the whole of Guatemala and Central America. Geologic

ally, Yucatan thus presents the character of a compara

tively recent formation, built up by polypi in shallow

waters, and gradually covered with a layer of thin dry soil

by the slow weathering of the coral rocks. But the sur

face is not so uniformly level and monotonous as it appears
on most maps ; for, although there are scarcely any running

streams, it is diversified here and there by a few lacustrine

basins, of which Lakes Bacalar and Chicankanah are the

largest, as well as by some low isolated hills and ridges in

the west, and on the east side by the Sierra Alta, a range
of moderate elevation, traversing the whole peninsula from

Catoche Point southwards to the neighbourhood of Lake

Peten in Guatemala.

There are thus no elevations sufficiently high to intercept the

moisture-bearing clouds from the Atlantic, while those from the

Pacific are cut off by the Sierra Madre. Hence the climate is

necessarily dry, with a deficient and uncertain rainfall, especially
in the central and northern districts. Here also the tropical heats

are intensified by the neighbourhood of the Gulf Stream, which in

its passage through the Yucatan Channel -flows much nearer to the

coast of the peninsula than to that of Cuba. Still, the climate,

although &quot;hot of the hottest&quot; (Ober), with a temperature ranging
from 75 to 98 Fahr. in the shade, is comparatively healthy, owing
to its great dryness and to the cool breezes which prevail night and

day throughout a great part of the year. The atmosphere is also

occasionally purified by the fierce tcmporales or &quot;northers,&quot; which

sweep across the Gulf freely over this open low-lying region. Yellow

fever, however, periodically visits the Campeche coast, while ague
is endemic in the undrained swampy districts towards the southern

frontiers. Like most regions lying entirely within the tropics,

Yucatan has two seasons only, which are determined by the alter

nations not so much of temperature as of atmospheric moisture.

The dry season lasts from October to May, the wet season for the

rest of the year ;
the hottest months appear to be March and April,

when the heat is increased by the burning of the corn and henequen
fields on the plateau.

All the northern districts, as well as the greater part of the Sierra

Alta, are destitute of large trees
;
but the coast-lands on both sides

towards Tabasco ami British Honduras enjoy a sufficient rainfall

to support large forest growths, including the mahogany tree,

several valuable cabinet woods, vanilla, logwood, and other dye-
woods. Logwood forests fringe all the lagoons and many parts of

the seaboard which are flooded during the rainy season. The chief

cultivated plants are maize, the sugar-cane, tobacco, cotton, coffee,

and especially heneqnen, the so-called Yucatan hemp or Sisal hemp,
which, however, is not a hemp at all, but a true fibre. It is yielded

by Agave sisalensis, which grows everywhere, and is used chiefly for

the manufacture of coarse sackcloth, cordage, and hammocks. In

1880 as much as 40,000,000 lb of this article, valued at 350,000,
was shipped at Progreso. The yearly maize crop is estimated to

be worth over 1,000,000, and the whole of the agricultural produce
about 2,000,000. But a comparatively small area is under tillage,

owing largely to the prevailing system of vast haciendas (estates),
which the owners have neither the necessary capital nor the energy
to administer. Hence symptoms of decay are everywhere visible

;

the whole country is &quot;mainly a wilderness&quot; (Ober) ;
and there is

probably much less land under cultivation than at the time of the

Spanish conquest.
Of the state of Yucatan the capital is Merida (40,000 inhabitants

in 1882), which is connected with its port of Progreso, on the north
west coast, by a railway 25 miles long, the only line in the country.
The state of Campeche has for its capital the town and seaport of

the same name (16,000), on the west coast. Other towns in the

peninsula are Tikul, Ixmal, and Valladolid in Yucatan, and the

port of El Carmen on an island in Lake Terminos in Campeche.
According to the official returns, there are at present (1888) in

Yucatan altogether 7
&quot;

cities,&quot; 13 towns, and 143 villages, besides 15

abandoned settlements and 333 haciendas. But scarcely any of

these places have as many as 10,000 inhabitants, while the popu
lation of the great majority falls below 1000.

The contrast is most striking between the picture conveyed by
these returns, which also include 62 &quot; ruined cities,&quot; and the state
of the country at the time of the Spanish conquest, as revealed by
the innumerable remains of towns, cities, temples, palaces, and
other public buildings dotted over the plateau, being especially
numerous round the now desolate northern and north-eastern shores
of the peninsula. The whole of the northern section of Yucatan,

which is now destitute alike of running waters, of dense vegetation,
and almost of inhabitants, was at that time thickly peopled an&amp;lt;l

full of populous cities remarkable for the great size, splendour, and

artistic taste of their public monuments. For Maya, as the land

was then called,
1 was the chief centre of the wide-spread Maya-

Quiche power and culture, which rivalled, and in some respects

excelled, those of the Peruvian Incas and of the Aztecs on tho

Anahuac plateau. Although the Maya nation had at that timo

already entered on a period of decadence, it was still strong and

vigorous enough to resist the conquistadores for a period of fully

twenty years (1527-47), the reduction of this barren region costing
&quot; the lives of more Spaniards than had been expended in wresting
from the Incas and the Montezumas the wealthiest empires of the

western world&quot; (Bancroft).
Wonder has been expressed that such a bleak, arid, and almost Maya

streamless land could have ever become the seat of empire and the irriga

home of a flourishing civilization. But the absence of rivers on the tion

plateau appears to be due not so much to the deficient rainfall as work?

to the extremely porous nature of the calcareous soil, which absorbs

the waters like a sponge and prevents the development of surface

streams. Beneath the surface, however, the waters accumulate in

such abundance that a sufficient supply may always be had by sink

ing wells in almost any part of the tableland. What the present
inhabitants neglect to do was systematically practised by tho

former populations, whose aguadas or artificial lakes and under

ground reservoirs must be reckoned amongst the most remarkable

monuments of Maya culture.
&quot;

Intelligence, much skill in masonry,
and much labour were required to construct them. They were

paved with several courses of stone laid in cement, and in their

bottoms wells or cavities Avere constructed. More than forty such

wells were found in the bottom of one of these aguadas at Galal,

which has been repaired and restored to use. In some places long
subterranean passages lead down to pools of water, which are used

in the dry season. One of these subterranean reservoirs is 450 feet

below the surface of the ground, and the passage leading to it is

about 1400 feet
long&quot; (Baldwin, p. 145). Thus the Mayan, like,

the Peruvian, the Egyptian, and the Babylonian culture, was based

on a well-planned and carefully executed system of waterworks,

specially adapted to the peculiar physical conditions of the country.
The monumental remains which must be assigned to the Maya- Rnine

Quiche, as distinguished from other native civilizations, are spread cities.

over a great part of Central America, but are mainly comprised
within the triangular space formed by connecting Mitla in Oajaca,

Copan in Honduras, and the north coast of Yucatan above Tizimin

by three straight lines. But of the &quot;sixty-two ruined cities&quot; of

Yucatan proper the most important, or at least the best known and
most fully described, are Izamal, Mayapan, Ake, Acanceh, Uxmal,

Tikul, and Kabah, all centred in the north-west corner of the pen
insula round about Merida, which itself stands on the ruins of

Tihu
; Chichen-Itza, about midway between Tikul and the east coast ;

and Labna, Nohbecan, and Potonchan in the Campeche district.

Most of these places were described and illustrated by Stephens and

Catherwood over forty years ago, and have recently been re-visited

and re-described by M. Desire Charnay. The structures especially
of Uxmal, Ake, Kabah, and Chichen-Itza rival in magnitude and

splendour those of Palenque in Chiapas, of Coban and Lorillard (the
&quot; Phantom City &quot;)

in Guatemala, and of Copan in Honduras. There

is nothing comparable to them on the Mexican tableland, and in

the New World they are surpassed in architectural skill and artistic

taste only by the beautiful edifices at Mitla in Oajaca and some of

the monuments of Peruvian culture.

Mayapan (&quot;

El Pendon de los Mayas,&quot; or &quot;Banner City of the Maya-

Maya Nation
&quot;)

was already in ruins at the time of the conquest, hav- pan.

ing been overthrown during a general revolt of the feudatory states

about a century before that period.
2 Yet its ruins, overgrown with

vegetation, still cover a considerable space, and include a huge
artificial mound which from a distance looks like a wooded hill.

But Uxmal stands altogether unrivalled for the magnitude of its Uxma
buildings, the richness of its sculptured fagades, and the almost

classic beauty of its statuary. Conspicuous amongst its edifices are

the so-called
&quot;

nunnery
&quot; and the famous Casa del Gobernador or

governor s palace, the latter with a wonderful frieze, 325 feet long,

&quot;having a row of colossal heads divided in panels, filled alternately
with grecques in high relief&quot; (Charnay). The nunnery, which con

tained eighty-eight compartments of all sizes, forms a vast quad-

1 Yet the term Yucatan occurs in the very earliest Spanish records,

although clearly originating in a misunderstanding, of which several

versions are given by Bancroft (Hist. Pacific States, iv. p. 11). It

appears even on the very oldest maps, on which, however, the country

figures as an island, and is spoken of as such in conjunction with

Cozumel (&quot;the islands of Yucatan and Cozumel&quot;) in the commission

(1526) granted to Francesco Moutejo the elder to occupy and settle

those lands (op. cit., i. p. 154).
2

Or, according to other interpretations of the confused national

traditions, by the people of Chichen-Itza some three centuries before

the arrival of the Spaniards.
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rangle, with one front 2SO feet long and enclosing a court 258 by
214 feet. Hero Dr Le Plongeon discovered in 1881 a surprisingly
beautiful statue, surpassing anything of the kind ever -found iu

Central America. But this object he again carefully hid away
to prevent it from falling into the hands of the Mexican authorities,
who had seixed another remarkable statue previously brought to

light by this industrious explorer (Ober).

k. Conspicuous amongst the crumbling monuments of Ake, which

,
lies ten leagues east of Merida, is a huge pyramid, with an immense

flight of steps, presenting some extraordinary features different from

anything elsewhere discovered in Yucatan. This strange monument
is surmounted by thirty-six pillars (twenty-nine still standing), each
4 feet square ami from 14 to 16 feet high, disposed in three parallel

, rows 10 feet apart, the whole supported by a platform 212 feet by
46 and approached by steps from 4^ to 6^ feet long and from 1 to 1

zamal. feet high. At Izamal, a few miles east of Ake, stands another great

pyramid, with a base of nearly 650 feet, besides three others, and
a colossal head 13 feet high, not, however, a monolith, but built up
of rough stones coated with mortar. But the gigantic face described
and reproduced by Stephens had disappeared at the time of Char-

nay s visit to Izamal.

flrichen- To this explorer we are indebted for the first detailed account of

tza. the wonderful remains of Chichen -
Itza, which include another

nunnery, a tennis-court, several temples, and other buildings pro-

fusel}
7 embellished with rich friezes, statues, pillars, reliefs, and the

like, the whole grouped round a central pyramid of great size, known
as the Castillo, from the beautiful structure still standing on its

summit. Chichen-Itza, which was certainly inhabited at the time
of the conque.-t, was the capital of the Itzaes, one of the most

powerful Maya nations, who appear to have afterwards migrated
southwards to the neighbourhood of Lake Peten, where tribes of

this name are still found. They constituted one of the eighteen

semi-independent Maya states, whose incessant internecine wars at

last brought about the dismemberment of the once potent theo
cratic empire of Xibalba (Palenque ?) and the destruction of the

Maya civilization.

vabah. Scarcely less important than those of Chichen-Itza are the monu
ments of Kabah, which lies about 12 miles south of Uxmal. The
two places were formerly connected by a plastered causeway, traces

of which arc still visible, and Kabah must have been a very large

cily, for its ruins are scattered over a considerable area. Amongst
them are comprised lofty pyramids, vast terraces, and sumptuous
palaces or temples, with elaborate ornamentation, sometimes almost

completely disguising the architectural features of the edifices. 1

Charnay mentions &quot;

triumphal arches,&quot; but adds that he sought in

vain for the unique specimen of this kind of monument in America
which is mentioned and figured by Stephens, and which bears such
a striking resemblance to the triumphal arches of the lioman type.

Many other remains have either disappeared or crumbled away
almost beyond recognition since they were first sketched by Gather-
wood. 2

But, on the other bund, numerous buried cities and monu
ments probably still remain concealed amid the rank tropical vege
tation, especially in the almost unknown territory of the unreduced
Lacandons and Itzaes towards the Guatemala frontier. But enough
lias already been surveyed fully to justify Maudslay s general re

mark, that Yucatan is thickly covered with the ruins of great build

ings even superior in some respects to those found in other parts
of Central America.&quot;

nscrip- Like those of Palenque, Lorillard Town, Tikul, and Copan, many
ons. of these buildings are covered with inscriptions, the key to the

deciphering of which has not yet been discovered. Notwithstand

ing certain divergences, seen especially at Lorillard, all belong ob

viously to the same writing system. But whether that system is

purely ideographic, phonetic, or intermediate cannot be asserted

with any certainty, although Ilolden, who has attacked the problem
from a fresh standpoint, declares emphatically that they are not

phonetic,
&quot;

except in so far as their rebus character may make them
in a sense phonetic.&quot; He claims by his system to have fixed the
order in which the inscriptions are to be read (in lines left to right,
in columns vertically downwards), and fancies he has determined
the meaning of three characters representing Maya divinities. But
Holden is ignorant of the Maya-Quiche language, of which a few

manuscripts have been rescued from the fury of the early Spanish
iconoclasts. One of these documents, the Popol- Vuli, written or

copied about 1558 from an older Quiche book, has been edited and
even translated by Brassenr do Bourbourg. This uncritical writer

1 On one of the palaces &quot;two salient cornices form a frame to immense
friezes which in their details would compare favourably with our proudest
monuments&quot; (Charnay). On others are sculptured some remarkable bas-
reliefs, which represent Maya warriors receiving the swords of kneeling Aztec
captives, the nationalities of the figures being clearly identified by their respect
ive costumes. The significance of records of this sort has either been altogether
overlooked or else strangely misinterpreted by most writers on Central-Ameri
can antiquities.

a In 1841 Stephens was assured by the cnra of Panta Cruz del Quiche that
the palaces of that place, then in ,1 dilapidated state, were quite perfect thirty
years before, and that the now deserted city of Utat.lan in the province of VeM
1 az was then almost as perfect as when its inhabitants had alian.loned it. lid
had himself walked in its silent streets amid its colossal buildings, whuh were
as entire as those of Santa Cruz.

makes use of a so-called Maya-Quiche alphabet preserved by Diego
de Laiula, first bishop of Yucatan, in his Relation or history of
the Mayas. But the alphabet in question is admittedly extremely
defective and inadequate to interpret the native writings, and rms
even been pronounced &quot;a Spanish fabrication&quot; by Dr Yalentini,

3 a
view which Holden appears to endorse. The puzzle thus remains
still unsolved, and no safe inference can be drawn beyond the fact
that the inscriptions and manuscripts are composed in a highly
conventional form of writing, and probably in more than one Maya-
Quiche dialect.

Other difficult questions connected with the origin and antiquity Origin
of the Maya culture, and the nature of its relations to that of and an-

Mexico, will be found discussed under MEXICO (q.v.). But, since tiquityof
that article was written, fresh materials have been collected and Maya
published which help to throw some further light on these obscure culture,

subjects. Unfortunately M. Charnay, who since the time of Ste

phens and Catherwood has undoubtedly contributed most to our

knowledge of the Central-American remains, has revived in an ex

aggerated form the old views of Morelet, Orozco y Berra, and others

regarding the Toltec origin of all these monuments. This observer
sees everywhere the clearest evidences, not merely of Toltec, influ

ences, which are obvious enough, but of the Toltec institutions

themselves, of the Toltec religion, architecture, and civilization, to
the exclusion of all others in Central America. He even boldly
traces on the map the lines of a twofold Toltec migration, from
Tula along the Atlantic and from Toluca along the Pacific side, to
their junction at Copan in Honduras, some few centuries before the

discovery of the New World. But our faith in the soundness of
these views is greatly shaken when we find M. Charnay identifying
the Toltecs themselves somewhat wildly with Malays, Indo-Chinese,
and other Asiatic races. Some of the present populations of Yucatan
are even pronounced to be &quot;a cross between the Malay and the

Chinese,&quot; and all the exploded theories are thus revived of an
Asiatic origin of the civilized inhabitants of the New World and of
their cultures. But, as Ober well remarks, the evidence is cumu
lative in favour of the independent evolution of these cultures.

Late contact, that is, contact since the remote Stone Age, with
the inhabitants of the eastern hemisphere has been either of the most
casual nature or else as shadowy as the Atlantis itself, which is

seriously referred to in this connexion by otherwise sane writers,
but which was obviously as pure an invention of Plato as the Utopia
was of Sir Thomas More.
An essential condition of the Toltec theory is the assumed recent,

or comparatively recent, date of all the Central-American monu
ments, and Charnay has certainly dispelled the extravagant ideas
at one time prevalent regarding the hoary antiquity of some of

these remains. He has shown in particular that no argument in

favour of great age can be drawn from the size of the trees by
which many of them are overgrown. By actual experiment ho
has proved that the concentric circles of these trees correspond, not
to so many years, as had been supposed, but rather to so many
months, if not even to shorter periods of growth. Thus collapse the

extravagant estimates of 2000 years (Waldeck) or 1700 (Lorainzar)
assigned to the buildings on this assumption. At the same time
some of the cities were already forgotten ruins at the time of the

conquest, and many of the structures date evidently back to a

period prior to the Toltec migrations southwards. The bas-reliefs

of Kabah also clearly show that these Toltecs, probably of Nahua
stock and closely related to the Aztecs, already found the land

occupied by a civilized people, able to record on stone monuments
their triumphs over the northern invaders. Some of these monu
ments themselves equal, if not surpass, in artistic taste and work

manship anything the Toltec builders are known to have produced
on the Anahuac plateau. They also present many distinctive

features, especially in their design and decorative parts, while the

inscriptions are altogether different from those of the Aztecs as

seen in extant manuscripts. The conclusion seems inevitable that
the Maya-Quiche culture was an independent growth, brought in

later times under Nahua influences, the relations being perhaps
somewhat analogous to those existing between the Grreco-fiactrian

and Indian or the Moorish and Spanish in the Old World.
At the time of the conquest a great part of Central America was Classifl-

fonnd to be occupied, as it still is, by peoples related, at least in cation of

speech, to the Maya inhabitants of Yucatan. The numerous Maya-
branches of this widespread family ranged from Tamaulipas (about Quiclio
the Tropic of Cancer) southwards to north Honduras and San Sal- nations.

vador (14 N. lat.). But the chief divisions were the Mayas of

Yucatan and the Quiches ofGuatemala, whence the compound term

Maya-Quiche collectively applied to the whole race. Owing partly
to the uncertainty of their mutual affinities, but mainly to the

confusing and inconsistent nomenclature of the early Spanish and
later writers, the classification of the various Maya-Quiche nations

presents serious difficulties, some of which have not yet been over

come. In the subjoined scheme are embodied the results of the

researches of De Bourbourg, Berendt, Stoll, and others in this

intricate bnmch of ethnology :

3 In a paper read before the American Antiquarian Society, ^Sth April 1SSO.
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MAYA GROUP. Huasteca, Vera Cruz and Tamaulipas ; Totmiac(1\
l

north part of Vera Cruz ; Maya proper, throughout Yucatan ; Choi

(Cholti, Colchi), between the Salinas and Mondaguas rivers, Gua

temala ; Mopan, north of the Chols ; Chontal, Tabasco, distinct

from the Nicaraguan Chontales ;
Tzental (Cendal), Ocosingo dis

trict, Chiapas ; Tzotzil (Zotzil, Zotzlem), San Cristobal, Chiapas ;

Chanabal, Comitan district, Chiapas.

QUICKC GROUP. Cakchiquel (Kacchikil), Tecpan to Sta Lucia

and the Pacific ; Tzutujil (Sotojil, Zutuhil), Aitlan district, Guate

mala
; Quiche proper (Kiche, Utatlica), Cunen and Rabinal districts,

and thence south-west to the Pacific, Guatemala ; Uspanteca, San

Miguel Uspantan, Guatemala.

POCONCHI GROUP. Poconchi proper (Pokomchi, Pacomchi), Tac

tic district, Guatemala ; Quckchi (Caechi, Aquacateca), Coban dis

trict, Guatemala ;
Chorti (Lenguaapay), Zacapa and Chichimula,

and thence eastwards to Honduras ; Pokomam, Jalapa, and thence

to San Salvador.

MAME GROUP. Maine proper (Mem, Zakloh-pakap), throughout
south-western Guatemala ; Ixil, Cotzal district, Guatemala ; Agua-
catecas (Sinca, Xinca), throughout south-eastern Guatemala ;

Ala-

giulac (?), San Cristobal, Chiapas.
Modern Yucatan is still almost entirely inhabited by the same Maya
inhabit- race that was found in possession of the land at the time of the

ants. discovery. About five-sixths of the population are of nearly pure

Maya stock and speech, the Spanish and mestizo elements being

mostly confined to the large towns. The mestizos are said to be

the handsomest on the continent, while the full-blood natives are

perhaps the least characteristic of all the aboriginal populations.

They have the coarse black and straight hair, the arched nose, and
the reddish-brown complexion common to most of the primitive in

habitants of America. But they can be readily distinguished from

all of them by their regular features, low cheek-bones, small mouth
and ears, straight jaws, frank expression, and a certain air of refine

ment betraying descent from a highly cultured people.
&quot;

It would
be difficult,&quot; says Charnay, &quot;to find among the rural classes of

Europe men of a better build, or with more intelligent and open
countenances.&quot; Although generally peaceful, patient under oppres
sion, and even somewhat indolent, their history since the conquest
(1547) has not been wholly uneventful. After more than two
centuries of passive resistance, there was a general revolt in 1761,

brought about by the intolerable misrule of the Spanish adminis

tration. The declaration of independence (1821) was followed in

1824 by the union with the Mexican confederacy, which continued

without interruption till 1840. In that year an independent re

public was set up in Yucatan, which, however, was suppressed in

1843. Then came the general uprising of the natives in 1846,
when Mexico was engaged in a disastrous war with the United
States. To quell the revolt, the ruling classes were obliged to

call in the aid of the Mexicans (1847-53), whereby the peninsula
again lost its autonomy, and was divided (1861) into the two
federal states of Yucatan and Campeche. But the rebellion was
not entirely suppressed, and many of the natives, withdrawing
eastwards to the coast-lands beyond the Sierra Alta, have hitherto

defied all the efforts of the authorities to reduce them.
Bibliography. D. L. Cogolludo, Historia de Yiicathan, Madrid, 1C88

; Diego
de Landa, Relation de las Cosas de Yucatan, ed. by Br. de Bourbourg, Paris,
1864 ; Brasseur de Bourbourg, Hist, des, Nations Civilisees du Mexiqve et de
I Amerique Centrale, Paris, 1857-59, and Etudes sur le Systeme Graphique et la

Lnngue des Mayas, Paris, 1869-70 ; Lord Kingsborough, Antiquities of Mexico,
London, 1831-48 (vols. ii. and iii.) ; H. H. Bancroft, Native Races of the Pacific

States, New York, 1875, and Hist, of the Pacific States (vols. iv. and v.), San
Francisco and London, 1882-87 ; J. L. Stephens, Incidents of Travel in Yucatan,
new edition, New York, 1858 ; E. G. Squier, Travels in Central America, New
York, 1853, and Notes on Central America, New York, 1855; J. D. Baldwin,
Ancient America, New York, 1872 ; Marquis de Nadaillac, Prehistoric America,
London, 1885; Desire Charnay, The Ancient Cities of the New World, London,
1887 ; F. A. Ober, Travels in Mexico (bk. i., Yucatan), Boston, 18S4 ; A. P.

ftlaudslay,
&quot;

Exploration, &c., of Copan,&quot; in Proc. Rov. Geoqr. Soc., September,
1886 ;

E. S. Holden, &quot;Studies in Central-American Picture-Writing,&quot; in Annual
Report of Bureau of Ethnology, Washington, 1879-80. (A. H. K.)

YUCCA, 2 a genus of the order Liliacese, the species of

which are remarkable for their stately appearance and

generally magnificent inflorescence. They occur in greatest

frequency in Mexico and the south-western States of the

American Union, extending also into Central America, and

occurring in such numbers in some places as to form

&quot;straggling forests.&quot; They have a woody or fibrous stem,
sometimes short, and in other cases, even in the same

species, attaining a height of 15 to 20 feet, and branching
at the top into a series of forks. The leaves are crowded in

tufts at the ends of the stem or branches and are generally
stiffand sword-shaped, with a sharp point, sometimes flaccid

1
Although Totonac is grouped by Brinton and others in this family,

Gatschet is inclined to regard it as an independent stock language
(Htplique a Mr D. G. Brinton, Paris, 1888, p. 8).

2 A Spanish word meaning &quot;bayonet.&quot;

and in other cases fibrous at the edges. The numerous
flowers are usually white, bell-shaped, and pendulous, and
are borne in much-branched terminal panicles. Each flower

consists of a perianth of six regular pieces, as many
hypogynous stamens, with dilated filaments, bearing rela

tively small anthers. The three-celled ovary is surmounted

by a short thick style, dividing above into three stigmas,
and ripens into a succulent berry in some of the species,

and into a dry three-valved capsule in others. The flowers

are fertilized by the agency of moths.

A coarse fibre is obtained by the Mexicans from the

stem and foliage, which they utilize for cordage. The
succulent fruits, which resemble small bananas, are cooked

as an article of diet
;
and the roots contain a saponaceous

matter used in place of soap.
Most of the species are hardy in Great Britain, and their

striking appearance renders them attractive in gardens even

when not in flower. Their rigid foliage, invested by thick

epidermis, also enables them to resist the noxious air of

towns better than most plants. A popular name for the

plant is
&quot; Adam s needle.&quot; The species which split up at

the margins of their leaves into filaments are called &quot;Eve s

thread.&quot;

YUN-NAN. See CHINA, vol. v. p. 640.

YUN-NAN FIT, the capital of the Chinese province of

Yun-nan, is situated in 25 6 N. lat. and 102 52 E. long.

Originally the district surrounding Yun-nan Fu was known
as the &quot; land of the southern barbarians.&quot; The city,

which under different dynasties has borne different names,
is situated on a plain, and is surrounded by well -fortified

walls, 6i miles in circuit. Marco Polo describes it, under

the name of Yachi, as &quot;a very great and noble city, in

which are numerous merchants and craftsmen. The people
are of sundry kinds, for there are not only Saracens and
idolaters but also a few Nestorian Christians. They have

wheat and rice in plenty. . . . Their money is ... cer

tain white porcelain shells that are found in the sea.&quot;

For many years Mahommedans have been very numerous
in the city and neighbourhood ;

and in 1855 a Mahomme-
dan rising took place within the city. Yun-nan Fu has a

prosperous and busy aspect : the shops are large and well

supplied with native silken goods, saddlery, &amp;lt;tc.,
while Eng

lish cotton, Russian cloths, and raw cotton from Burmah
constitute the main foreign merchandise. Employment
for large numbers of workpeople is found in the copper
factories. A local mint at Yun-nan Fu issued annually

101,000,000 cash before the outbreak of the rebellion in

1855. The population of the city is estimated at about

200,000.

YVETOT, a town of France, chef-lieu of an arrondisse-

ment in the department of Seine-Inferieure, stands on the

plateau of Caux, 24 miles north-west of llouen on the

railway to Havre, and is chiefly known from Beranger s

famous song. Calicoes, tickings, Siamese, rouennerie cotton,

reps, and handkerchiefs are made here, as in most places
in the department, and a trade is carried on in wool. The
church is ugly, but contains a marble altar from the Car

thusian monastery at lloaen, some fine woodwork from the

abbey of St Wandrille, and an elegant pulpit. The remains

of a Bernardino monastery are occupied in part by the

court and jail. The hospital and seminary are both

modern. The population was 7625 (commune 8397) in

1881 and 7333 (commune 7972) in 1886.

From the 15th till the middle of the 16th century the lords of

Yvetot bore the title of king, and their lands were exempt from

all service to the French crown. The town was occupied during
the Hundred Years AVar by Henry V. of England, and afterwards

retaken by Charles VII. of France. On 8th May 1592 Henry IV.

defeated here the troops of the League under the duke of Parma.

A Bernardine monastery was founded at Yvetot in 1650, and sup
pressed in 1781. In 1658 part of the town was destroyed by fire.
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Z
Zthe

last letter of our alphabet, has fallen away from

,
its old place in the Phoenician and Greek alphabets.

In these it stood seventh, probably with the value of dz or

zd. In shape it was I in all the older writings both of the

Ionian and the Eubcean type. Later it became Z, as we
have it, by a natural and convenient change. But I is

the older Italian as well as the Greek form
;

it remained

so in Oscan
;
in Etruscan and Umbrian the cross strokes

were brought near together, but the upright line remained.

The Latin alphabet, however, dropped the symbol, having

apparently no need of it
;

it appears on an old coin of

Cosa (Corpus, i. 14), unless the letter there be only a

modified s. Later, in the 1st century B.C., the letter in

the form Z was re-introduced, Avhere we have it, to represent
more accurately the sound of z in words borrowed from
the Greek, in which alone it appears ;

ss (or initial s) had

previously been employed for this purpose. The original

place of the letter had been occupied in the meantime by
G, the Latin modified form of C (see under G), so Z had
to take the lowest place together with Y, which had been
also borrowed from Greece for a similar purpose.

The exact value of zeta in Greek has been much dis

cussed (see Blass, Aussprache des Griechischen, p. 95). That
it was a double sound not French z (the voiced sibilant

corresponding to the voiceless s] seems clear from Aris

totle s statement that
, ^, and were all O-V/^WFICU, and

from its power of lengthening a previous short vowel in

scanning. The arguments, however, for the dz or the zd

value are about evenly balanced, and it is not improbable
that it may have had both. In Latin the value was doubt
less that of the Greek z.

In Old English z hardly occurs
;
when it does it is in

borrowed names with the value of ts, as in Betzaida, Zabulon.

It was introduced in order to represent French z in words
borrowed from France, as zeal, zone (see article S). But
it is used in only a very small number of the words where
the sound occurs : we still adhere to the usage of our fore

fathers and employ s for the s-sound and the 2-sound alike,

indeed rather inclining to use s for z, and to differentiate

s by doubling the symbol : compare his (i.e., hiz) and hiss

(i.e., his). In German z represents ts, the sound into which
Teutonic t passed in High German e.g., mherz, our &quot;heart.&quot;

It was also used formerly, either alone or in combination

with s, to denote the voiceless sibilant when final : thus

the conjunction dass, which is nothing but the neuter

pronoun das, was formerly written daz, and is sometimes
even now written dasz. In French the Latin z became
the voiced sibilant; and a similar process has taken place in

modern Greek. In French, however, the final sound must
once have been stronger e.g., in Jils (filius), later fiz, and
still later fis (as it is still pronounced), which passed into

England in the form Fitz in proper names. Still plainer
is the evidence of verbal forms like avez = avets = habetis.

For the history of the English variant 5 for z, see

article Y.
(j. p.)

ZAANDAM, ZAANREDAM, or SAARDAM, a village of Hol

land, in the province of North Holland, 5 miles by rail to

the north-west of Amsterdam, at the confluence of the Zaan
with the Y. The houses are mostly of wood, painted
white or green, and the place shares with the other villages
of North Holland a high reputation for neatness and
cleanliness. In the immediate neighbourhood are a very
large number of windmills, including corn, paper, saw,

coffee, snuff, and other mills. Peter the Great of Russia

wrought at Zaandam as a ship-carpenter for a short time
in 1G97, and the hut in which he is said to have lived is

still shown and much visited. Some shipbuilding is still

carried on. The population in 1887 was 14,351.

ZACATECAS, a city of Mexico, capital of the state of

the same name, lies 340 miles by rail north-west of Mexico,
in 22 46 N. lat. and 102 W. long. Zacatecas, which
had a population of 46,000 in 1886, is the centre of one of

the oldest and most productive silver-mining districts in

the republic, and the town itself stands on the rich vein

discovered here by Juan de Tolosa in 1546. It lies on the

great Mexican tableland, 7976 feet above the sea, in a

narrow ravine surrounded by rolling hills, all containing
almost inexhaustible deposits of the precious metal. Within
half an hour s walk of the centre of the town are situated

twelve mines, some of which have been worked with little

interruption for over three hundred years. Owing to the

irregular nature of the ground and the great value of the

land, the city is laid out in narrow tortuous streets, which,
unlike most other Mexican towns, are lined by high houses

of three and four stories. Noteworthy amongst the public

buildings are the cathedral, with a finely sculptured fagade,
the Government palace, the city hall, the theatre, and
the mint; this last, during the period from 1772 to 1865,
issued silver money to the value of 41,000,000, besides

&amp;lt;! 10,000 in gold. The streets, although narrow, are well

paved and partly lit by electricity. Since the completion
of the Central Mexican Railway to this place in 1884 it

has increased in population and prosperity. From the Bufa

Hill, 500 feet high, lying to the north of the city, an ex

tensive view is commanded of the surrounding district,

which is of an extremely rugged character and almost

destitute of vegetation. In the neighbourhood are nine

small lakes, yielding an abundance of salt and carbonate

of soda. Zacatecas, which received the title of city from

Philip II. in 1585, is supplied with water by a large, well-

constructed aqueduct.
The state of Zacatecas lies between Coahuila and Jalisco north

and south respectively, and is elsewhere conterminous with Guana

juato, Durango, and San Luis Potosi. It lias an area of 25,227

square miles and a population (1882) of 422,506, of whom a pre

ponderating proportion are Indians or mestizos. It stands at a mean
altitude of over 7000 feet above sea-level, and is traversed by the

Mazapil, Norillos, Guadaloupe, and other metalliferous ranges, this

state ranking among the first in the republic for mineral wealth.

Next to the Veta Madre of Guanajuato and the famous Comstock

lode, Nevada, the Veta Grande of Zacatecas is held to be the most
remarkable silver vein in North America. The chief mining dis

tricts are Zacatecas, Espiritu Santo, Chapala, Los Arcos, Norias,

Ipala, Santa Lucia, Naranjal, and Santo Martino
;
and in 1886

about 324 mines were open (21 gold, 67 gold and silver, 167 silver

alone, 15 copper, 37 lead, and 16 quicksilver). Besides its minerals

the state possesses considerable agricultural resources, the south

eastern parts especially being very fertile and well watered by the

rivers Tlaltenango and Juchipila. Maize, wheat, fruits such as

peaches, apricots, grapes, and all kinds of vegetables are extensively

cultivated, the annual maize crop being valued at over 1,000,000,

wheat at about 250,000, and the remaining crops at about 600,000.

Even in the bleak and arid northern districts there are some exten

sive grazing-grounds, where cattle, horses, mules, sheep, and gouts
thrive well. Some of the slopes are well timbered, the chief species

being the mountain cedar, oak, elm, ash, and cotton-wood. Be
sides the capital, the chief mining towns are Fresnillo (pop. 15,000),

Garcia (8000), Villanueva (7000), Linos (7000),. Sombrerete (6000),
and Nieves (3000).

ZACH, FRANZ XAVKR, BARON VON (1754-1832),
astronomer, was born at Pesth in June 1754. He served

for some time in the Austrian army, and afterwards lived

in London from 1783 to 1786 as tutor in the house of the

Saxon minister, Count Briihl. In 1786 he was appointed

by Ernest II. of Saxe-Coburg-Gotha director of the new

observatory on the Secberg at Gotha, which was finished

in 1791. From 1806 Zach accompanied the duke s widow
XXIV. --96
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on her travels in the south of Europe. He died in Paris

on 2d September 1832.
Zach published Tables of the Sun (Gotha, 1 792 ;

new and improved
edition, ibid., 1804), and numerous papers on geographical subjects,

particularly on the geographical positions of many towns and

places, which he determined on his travels with a sextant. His

principal importance is, however, as editor of three scientific

journals of great value, Allgemeine Geographische Ephcmcridcn (4

vols., Gotha, 1798-99), Monatliche Correspondent zur Beforderung
der Erd- und Himmels -Kunde (28 vols., Gotha, 1800-13, from
1807 edited by Lindenau), and Correspondance Astronomique, Geo-

graphique, Hydrographique, ct Statistique (Genoa, 1818-26, 14 vols.,
and one number of the 15th suppressed at the instigation of the

Jesuits).

ZACHARIAE VON LINGENTHAL, KARL SALOMO

(1769-1843), German jurist, was born on 14th September
1769 at Meissen in Saxony. His family came from
Austria. His father was a lawyer ;

his mother, a Hessian,
was the daughter of a pastor. Of feeble health and long
the only child of his parents, Karl did not go to school

until the age of fifteen. He afterwards studied philosophy,

history, mathematics, and philology at the university of

Leipsic. In 1792 he went to Wittenberg as tutor to

Count zur Lippe, and whilst there he began to study law.

There he came greatly under the influence of Kant, traces

of whose teaching remain even in his latest writings.
In 1794 Zachariae became a privat-docent, lecturing on
canon law, in 1798 extraordinary professor, and in 1802

ordinary professor of feudal law. From that time to his

death in 1843, with the exception of a short period in

which public affairs occupied him, he poured out a succes

sion of works covering the whole field of jurisprudence and

extending into other adjoining regions. He was also in

defatigable in the labour of his chair, and he was the

editor of, or a copious contributor to, more than one

periodical. In 1807 he went to Heidelberg, then begin

ning its period of splendour as a school of law. There,

resisting many calls to Gottingen, Berlin, and other univer

sities, he remained until his death. In 1811 he married
under romantic circumstances. His wife died in four years.

In 1820 he was elected representative of the university
in the first Baden chamber, and four years later was made
a member of the second. From 1825 to 1829 he devoted
much time to political affairs and to the preparation of a
code. He was a constitutional reformer, averse to great
or violent changes. He loved to cite the saying of the

Roman emperor to his adopted son,
&quot;

Imperaturus es

hominibus qui nee totam servitutem pati possent nee totam

libertatem,&quot; &quot;a truth,&quot; he observes in one of his many
brochures (Die Souverainetatsrechte der Krone Wiirtembery,

&amp;lt;fec.),
&quot;which no Government and no people should ever

forget.&quot;
In 1842 he was ennobled with the title of

Von Lingenthal. To the last days of his life he toiled

with the ardour of a young student. His fame extended

beyond Germany. The German universities then enjoyed
by tacit consent a jurisdiction in regard to legal questions
of international importance which had come down from
the Middle Ages ;

and Zachariae was often consulted as
to questions arising in Germany, France, and England.
Elaborate

&quot;opinions,&quot; some of them forming veritable

treatises, e.y., on Sir Augustus d Este s claim to the duke
dom of Sussex, Baron de Bode s claim as an English sub

ject to a share in the French indemnity, the famous dispute
as to the debts due to the elector of Hesse-Cassel, confis

cated by Napoleon, and the constitutional position of the

Mecklenburg landowners, were composed by Zachariae.
He died on 27th March 1843, leaving a son who has

worthily continued his father s labours in jurisprudence.
Zachariae s true history is in his writings, which are extremely

numerous and multifarious. They deal with almost every branch
of jurisprudence ; they are philosophical, historical, and practical ;

they relate to Koman, canon, German, and French law
;
and his

curiosity extended to the writings of his contemporaries, Bentham

and Austin. A work on Sulla, in whom he sees another Napoleon,
and an unpublished translation of his favourite Tacitus were some
of the fruits of his restless activity. The first book of much con

sequence which he published was Die Einheit des Staats und der
KircJic mit Rucksichi auf die Deutsche Reiclisvcrfassung (1797), one
of the most original of his works, displaying the writer s power of

analysis, his skill in making a complicated set of facts appear to

be deductions from a few principles, a study even now well worth

reading. His theme is the relation of religion to the state.

Zachariae undertakes to show that with Christianity three systems
only are possible, (1) what he calls the system of hierarchy,

according to which the state is under the power of the church,
the object of the former being subordinated to that of the latter

;

(2) the territorial system, according to which the church is subject
to the power of the state ;

and (3) what he terms the collegiate

system, according to which neither of the two societies is subject
to the other, and both have different objects in view. The con

sequence of the adoption of these various systems the principles
of law which must be accepted according as one or the other of

them is supreme he deduces with much acumen. While much
of his work has lost its interest, it remains a luminous example of

the application of the deductive process to historical investigation,
a proof that legal conceptions may often serve to give unity to

the complex facts of history. In 1805 appeared Vcrsuch cincr

allgcmeinen Hermeneutik des Rechts. Neither in English nor in

Scotch legal literature is there any book, so far as known to the

present writer, covering the field to which it relates. It is an

attempt to found on the rules of grammar and logic a system of

interpretation applicable to all systems of law. The weak part of

the book is that, like so many of Zachariae s works, it stops short

at the point where the inquiry would be most fruitful. Illustra

tions are taken from Roman Law
;
we miss any adequate treatment

of the problems which the forms of modern legislation raise. In
1806 appeared Die ]Vissensehaft der Gcsetzgebung, a fragment,
which is a curious outcome of the French Revolution. Impressed
by the overthrow or decay of the forces which had hitherto held

society together, he looked about for a better substitute for them
than politique de circonstance offered. Many of Zachariae s maxims
seem fanciful

;
there are divisions which do not elucidate, and

distinctions made apparently for their own sake. But the work is

interesting ;
it shows that the author was groping after the prin

ciple of utility as the guide of the legislator ;
the study of very

different facts had brought him independently to much the same
conclusion as Bentham had reached. Zachariae s last work of

importance was Vierzig Bilcher vom Staate, published in 1839-42,
with the motto non omnis morinr. This was his favourite work,
and is the one to which his admirers point as his enduring monu
ment. Undoubtedly it contains much erudition and, what is rarer,

many original ideas as to the future of the state and of law. It

has been compared to UEsprit des Lois, and Zachariae, in spite of

his pedantry, has some tincture of the discursive brilliancy of

Montesquieu. It covers no small part of the field of Buckle s first

volume of the History of Civilisation. The reader will, however,
seek in vain for any order or system in some of the chapters of

Vierzig Buchcr vom Staate. He was recasting many of his ideas

as he wrote, and the book ends before the process is completed.

Among the most esteemed of the works of Zachariae is that on

Staatsrecht, of the originality of which he was proud, and his

treatise on the Code Napoleon, a marvellous work, considering it

was composed by a German professor who did not much concern

himself with this subject till somewhat late in life. There are no
fewer than three French editions of his book, and it has been trans

lated into Italian. Zachariae edited with Mittermaier the Kritische

Zeitschrift fur Rechtswissenschaft und Gcsetzgebung des Auslandcs,
and the introduction which he wrote illustrates his wide reading
and his constant desire for new light upon old problems.

Zachariae exhibits the best and the worst sides of German juris

prudence : there is the desire not to base generalizations or con

clusions on the peculiarities of any one system, but to master the

whole facts. He does not assume a distinction or classification of

Roman law to be necessarily scientific. He seeks real reasons ;
he

avoids the English lawyer s favourite fallacy of proving idem per
idem, of seeking to show the reasonableness of anything by saying
the same thing again in different language. Though a scholar, Zach
ariae has not the weakness of exaggerating the importance of what
ever is rare or unpublished, and he has no delight in barren erudition.

Himself a learned pandectist, he had cast aside his countrymen s

proneness to find all things in the Corpus Juris. His books, how
ever, have the failings of so many German works on law. They
want actuality ; they have little relation to the facts of life. They
are leavened by metaphysics often very bad metaphysics, and not

always by the same system. Nor is he a clear thinker. We are

never sure what is his notion of the province of jurisprudence ; his

favourite idea appears to be that law creates among men an order

similar to that which exists in the physical world, and that it is a

security for the freedom of man s will. The influence of Kant is

observable in all his works. In his later that of Hegel also appears ;
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and his mental changes do not end there. He doe.* iu&amp;gt;t indeed say,

&quot;Back to Montesquieu; study facts, the simplest and primitive
facts above all

; adopt his method, and improve upon it
;

&quot;

but that

is the wise spirit of some of his later works. Unfortunately he

did not fulfil the promise which they contain. He had not learned

to distinguish sharply between the science and the practical art of

jurisprudence, and we are never certain in what capacity he speaks.
He had not conceived clearly the truth that society forms one whole,

that the phenomena of law at any given time or place are not acci

dents but the outcome of a long train of events, that, so regarded,

they are as much susceptible of scientific treatment as the facts of

language, and that a treatise on botany or, still more, one on com

parative philology is a better guide to what jurisprudence may yet
be than a volume of Hugo or even Austin. It was made a reproach
to Zachariae that he changed his opinions. He did so

;
it was a

.sign of his single-mindedness and restless curiosity. It is also one

of the reasons why his works are now little read. They opened

paths, and they were superseded by others which could not have
existed without them.
There is no adequate account of Zachariae and his works ; the best are

Robert von Mont s Gesi hichte u. Literatur tier Staatswissenschaften (1855-58) and
Charles Brocher s K. .S. Zachariee, sa Vie et ses (Euvres (1STO). (J. Alt.)

ZACHARIAS, St, pope from 741 to 752, was a Greek

by birth, and appears to have been on intimate terms

with Gregory III., whom he succeeded (November 741).

Contemporary history dwells chiefly on his great personal
influence with the Lombard king Luitprand, and with his

successor Raehis
;

it was largely through his tact in deal

ing with these princes in a variety of emergencies that the

exarchate of Ravenna was rescued from becoming part of

the Lombard kingdom. A correspondence, of considerable

extent and of great interest, between Zacharias and St

Boniface, the apostle of Germany, is still extant, and shows

how great was the influence of this pope on events then

passing in France and Germany : he encouraged the deposi
tion of Childeric, and it was with his sanction that Boniface

crowned Pippin as king of the Franks at Soissons in 752.

Zacharias is stated to have remonstrated with the emperor
Constantino Copronymus on the part he had taken in the

iconoclastic controversy. He died 14th March 752, and
was succeeded by Stephen II.

ZAIRE, 1 or CONGO, designations of the river now gener

ally known under the latter name (see vol. i. pi. II.) This

river system occupies a large part of equatorial Africa,

1,540,000 sqraro. miles according to a probable estimate ;

and in the length of its course (some 2900 miles) and the

volume of its discharge (1,500,000 or at least 1,200,000
cubic feet per second) the river ranks among the most im

portant in the Avorld. 3 The history of the exploration of

the Congo basin is a matter of yesterday and to-day ;
and

in several directions the exact limits, with the relations of

the affluents to the system, have still to be determined.

The mouth of the river lies on the west coast of the con

tinent in 6 S. lat. and 12 25 E. long. The head-waters

of its most eastern stream (Malagarazi) rise only 370 miles

from the Indian Ocean. The course of the main river de

scribes a vast bow, the central portion of which lies as far

north as 2 N. lat.

To the north of the Lokinga or Mushinga Mountains, a

range, reaching about 6000 feet in altitude, which sends

its southward drainage to the Zambesi, lies Bangweolo
(Bemba, Shuia, or Chama) Lake, at a height of 3700 feet

above the sea according to Livingstone, or 4300 according
to Giraud. It has a very irregular outline. Nowhere
more than 18 or 20 feet deep, it is nevertheless fed by
several large rivers, of which the Chambcsi or Chasi ranks

first. Livingstone, who discovered the Chambesi in 1867

1 Zaire is a Portuguese corruption of a native word. It is doubtful

whether Congo was first the name of the kingdom or of the river
;

according to Janko (Petermann s Mittcilungen, 1888), the word prob
ably means originally a

&quot;spear.&quot; Stanley called the river the Living
stone ; but this designation has not become popular.

- Dr Murray of the &quot;

Challenger
&quot;

Expedition estimates the mean
annual discharge of the Congo at 41 9 &quot;291 cubic miles, making it in

this respect only second to the Amazons (Scot. Cten;/. Muff., 1.^87). The
annual rainfall of the basin lie puts at 1 213 3-1 4 cubic miles.

in 10 34 S. lat., describes it -as &quot;flooded with clear water,
not more than 40 yards wide, showing abundant animal
life in its waters and on its banks.&quot; Its head-streams

drain the country between the south end of Lake Tangan
yika and the north end of Lake Nyassa.
From the south-west extremity of Lake Bangweolo issues

the Luapula, which is generally regarded as the main head-

stream of the Congo. It is about 20 feet deep and 200

yards wide. Our knowledge of its course is still imper
fect, though from Giraud (1883) and Capello and Ivens

(1884-85) we learn that it is interrupted by dangerous
rapids (at Mambirima, &c.) ;

and there is no doubt that it

is gradually deflected northwards and is the main affluent

of Lake Moero. This extensive basin is quite different

from Lake Bangweolo : its southern end is situated in a

low marshy plain and the difference between high and
low water level is as much as the whole depth of Bang
weolo. From north to south the total length is upwards
of 90 miles, though during the rainy season vast additional

tracts to the south are under water. Several considerable

affluents fall into the lake from the east. The river has

not been followed between Lake Moero and Lake Lanji ;

but near the latter it is known to receive the Kamirond j

from the left and the Lukugu from the right.

The basin of the Tanganyika is a &quot;vast chasm enclosed within

mountain ranges or cliffs, often rising steeply from the shore and

terminating in elevated plateaus,&quot;
with depths of 300 or 35l&amp;gt;

fathoms. The total length is 380 miles
; and, while the northern

end narrows to about 10 miles, the width towards the centre is from
30 to 50 miles. The islands are few and unimportant, and, except
at the great peninsula of TJbwari on the west coast, near the northern

end of the lake, the shore line is remarkably regular. The water

is perfectly fresh. Of the various settlements on Tanganyika the

most important is Ujiji (4 54 S. lat. on the east coast), which

formerly gave its name to the lake.
&quot;

It is the terminus,&quot; in the

words of Captain Hore,
&quot;

of what for many years was the only
safe and well-known route from the East Coast of Africa to the lake,

and an important station upon a line of traffic, geographically suited

and by common consent adopted as convenient, right across the

continent.&quot; Another point of interest is Karema (in 6 50 S. lat
,

on the eastern shore), originally a station of the African Interna

tional Association. A lighthouse has also been erected on Kavala
Island.

The connexion of Tanganyika with the system of the Congo is

one of the most curious points in Central African hydrography.
When Livingstone and Stanley were at Ujiji in 1871 the level of

the lake was low. Between that date and 1874 it appears to have
risen greatly, as Commander Cameron found that the Lukuga
(mouth in 5 35 S. lat.) was acting as an overflow pipe. In 1876

Stanley obtained further proof of the increase of the lake : three

palm-trees which had stood in the market place of Ujiji in 1871

were then 100 feet in the lake, and the sand beach over which he
had walked with Livingstone was over 200. But his careful exa

mination of the Lukuga outlet showed (curiously enough) that

there was no distinct outflow from the lake, though he thought it

pretty certain that the Luknga had at one time been an effluent

and that it was about to resume its old function. In March 1879

Captain Hore placed a gauge on the shore at Ujiji. By the 27th

of May he found the waters had fallen 2 feet, and in August 1880

they reached a point 10 feet 4 inches below the original mark.

They were still subsiding in 1886.

The Luknga outlet seems to be a comparatively modern formation.

The portion towards Tanganyika appears to have been originally a

stream flowing into the lake, all its affluents still having a lake-

ward direction, while the section towards the Congo was a minor

tributary of that river. At what period and by what circumstances

the affluent was turned into an emissary it is hard to determine.

Stanley proposed the bold theory that Tanganyika at one time

consisted of two divisions, one at a higher level than the other,

and that the sudden destruction of the barrier caused the lower

lake to rise with such violence as to force a passage up the Lnkuga
and across the ridges to the Congo. Captain Storms suggests instead

that Lake Hikwa or Kikwa (discovered by Joseph Thomson in

1880), which lies 50 miles to the east of Tanganyika, was more prob

ably the source of the inundation. A visit to the plain of Katawi

convinced him that this must at one time have formed part of Lake

Hikwa, then about three times its present size. About 12 leagues
jST.N. K. of Karema he says there is a gap in the chain which sepa
rates the basin of the smaller from that of the larger lake. N&amp;lt;&amp;gt;t

improbably, however, no such cataclysm as that proposed by Stanley
or Storms is really necessary to account for the Lukuga pheno-
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menon. Tlie very fact that, in the short space of time during
which the Tanganyika has been observed by Europeans, its level

lias undergone such considerable alteration seems to suggest that a

series of unusually rainy seasons may have been the source of all

the inundation that was requisite.
1

Below Lake Lanji there is another portion of the stream

still unexplored ;
but from the junction of the Luama, a

river 400 yards wide at its mouth (about 5 S. lat.), the

whole course of the Congo down to the Atlantic (1800

iniles) is known. At Nyangwe the channel is about a

mile wide, with (according to Stanley) a volume of 230,000
cubic feet per second. As it flows northward it receives

the Elila, the Ulinde, the Lowa, and the Munduku Lilu, all

of moderate importance. The first point of much interest

is the series of cataracts known as the Stanley Falls,

situated at the equator. The first cataract occurs just
after the Congo has received the Black river and the

Leopold river
;

about 6 miles farther down follow in

somewhat rapid succession the second, third, fourth, and
fifth

;
and then the river is divided into two by the large

inhabited island of Asama. The sixth cataract, caused by
a broad dyke of greenish shale, does not occur for upwards
of 20 miles, and between the sixth and seventh there is

a distance of 25 miles. At the last of these the Congo
is about 1300 yards broad, of which width 40 yards is

occupied by the right branch, 760 yards by the island of

Wemya, and 500 yards by the main river. The fall is only
about 1 feet

;
but the enormous mass of water, and the

narrow limits to which it is suddenly contracted, make it

much more imposing than many a far loftier cataract.

After passing the falls the first great left-hand affluent

is the Lubilash or Boloko, first ascended by Grenfell in

1884 to the neighbourhood of 1 30 . Next we come to an

important right-hand affluent, the Aruwimi, Arawhimi, or

Biyerre, which is now recognized as identical with the

Nepoko, discovered by Junker in the south of the Monbuttu

territory. About 24 30 E. lat. this stream, which discharges

158,850 cubic feet per second, is interrupted by the Yam-

buga Falls
;
but above the falls Stanley in 1887 found it

navigable for his steel boat. Another right-hand affluent

of similar rank is the Itimbiri or Loika, ascended in 1884

by Grenfell for 100 miles, as far as the Lubi Falls. No
other tributary of equal importance is known to exist till

we come to the Lulongo, about 45 miles north of the

equator, formed by the junction of the Lopuri and the

Masinga, which drain the country to the south of the great
bend of the river. The Lopuri is 500 yards wide at the

confluence and has a depth of from 7 to 8 feet. The

Lulongo is 500 yards wide at its mouth and higher up
occupies a channel from one-half to three-quarters of a
mile in width. According to Von Francois, it discharges
494,200 cubic feet per second. It was ascended in 1885

by Grenfell, who describes it as commercially the most im

portant affluent of the Congo, on account of the value of

its ivory and slave trade. Just to the north of the equator
is the junction of the Juapa or Chuapa, which Grenfell

has followed as far east as 23 E. long., a distance of 400
miles. This is Stanley s Black river. An unusual amount
of geographical interest attaches to the next Congo tribu

tary the Ubangi or Mobangi ;
if the latest reports are to

be trusted, it is the recipient of the waters of the Welle-

Makua, the river discovered by Schweinfurth in 1870,
which has ever since been one of the hydrographic prob
lems of the time. 2 Grenfell ascended the Ubangi in

1885 for some distance above the rapids of Zongo, which
are formed by the river striking athwart a line of hills

running north-west and south-east, with peaks from 600

* See null. Soc. Roy. Beige de Geoy., 1886, or Scot. Geog. Mag., 1886.
2 For the discussion of the Welle problem, see Mouvement Geoyra-

phique, 1886, Janko s resume of theories in Scot. Geoyr. May., 1888,
and Wills s criticism of the same.

to 700 feet above the level of the stream. At this point
the breadth is reduced to about 800 yards. In 1886 M.
van Gele failed in his attempt to surmount the Zongo
rapids; but in 1888, according to the latest reports, he
succeeded in advancing sufficiently far up the river (which
turns eastward at the rapids) to prove its identity with the

Welle-Makua. By this discovery the limits of the Congo
basin are carried eastward as far as within 40 miles of the

Nile at Wadelai the Welle being mainly formed of the

Kibali, a stream about 80 yards wide, whose head-waters

rise in that neighbourhood.
3

Quite a multitude of second

ary streams join the upper course of the Ubangi, and it

continues to receive accessories from the north and west
till it merges in the longer river, into which it is calculated

to pour about 529,500 cubic feet per second. Its last right-
hand tributary probably drains the Tukki swamp in 13
E. long. The Nghiri Muinda or Loij, a comparatively
small river draining the peninsula between the Ubangi and
the Congo, joins the former about 30 N. lat.

,
with a current

100 yards wide and from 15 to 20 feet deep. It was
ascended by the &quot;

Henry Beed&quot; in 1886 as far as Mikutu

(1 20 N. lat.), where the stream, still 9 feet deep, was
found to be formed of a number of small channels issu

ing from a swampy forest. The Ibangi, a right-hand

tributary of the Ubangi, was also navigated for 60 miles, to

a spot where the depth was still 10 feet; but the passage
was obstructed by a barrier of tree trunks. The ascent of the

Lobay, which is about 200 yards wide and 13 feet deep at

its junction with the Ubangi in 3 50 N. lat., was interrupted
at a distance of 40 miles by a three-foot fall.

A short distance below the confluence of the Ubangi
and Congo there enters from the left the emissary of

Mantumba Lake, a considerable basin discovered by Stanley
in 1883 and since examined by W. H. Bentley in the

missionary ship
&quot;

Peace.&quot; When the Congo is in flood there

is a back-flow into the lake, and, as the whole country is

very flat, it is quite possible that there is a connexion both
with the Uruki and Bussera, on the one hand, and with

Lake Leopold II., on the other. This latter lake is much

larger, and is certainly connected southward with the

Lukinje or Lukatta, a tributary of the Kassai.

In its further course the Congo is joined by a number
of moderate-sized streams from the west. Below Lukolela

it spreads out into a kind of river lake 20 to 25 kil.

(12J to 15J miles) wide, and along its left bank extends a

swampy region, the chain of low wood-covered hills which
has hitherto confined the valley retiring for a mile or two.

In 3 15 S. lat. it receives its last great affluent the Kassai

or Kwa, which has recently been proved to be the most

important of the southern or left-hand, as the Ubangi is

the most important of the northern or right-hand, tribu

taries. The Kassai rises to the south of 12 S. lat. and
flows north through Muata Yamvo s kingdom. In its

upper course it possibly receives an emissary from Lake

Dilolo, which also sends a branch south to the Zambesi.

As it advances northwards it is joined by a large number
of streams, all generally flowing northward. The Kassai

enters the Congo in 3 10 S. lat., with a depth of 25 to

80 feet and a breadth of 600 yards, at a height of 942
feet above the sea. The exploration of the system was
carried out by Wissmann, Wolf, Von Francois, and Mueller

in 1883-85. The Kassai itself has been ascended as far as

the Wissmann Fall in 5 40 S. lat., and its course has been

struck at Digundu in 10 S. lat. The Lulua, which joins
it from the right, is known as high up as Kangombe Fall

;

it is there about 200 yards wide
;
but it does not become

truly navigable till it is joined by the Luebo. The San-

kuru, at one time supposed to flow directly into the Congo,
3 See map illustrating the journeys of Dr W. Junker, Proc. Roy.

Geojr. Soc., 1887.
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enters the Kassai by two arms, 820 feet and 200 feet in

breadth, in 4 17 S. lat. and 20 15 E. long., its bright

yellow waters forming a strong contrast with the brown of

the larger stream. The Kuango, a fine stream, with its

head-waters in the same district as those of the Kassai,
flows in a wonderfully straight course north to join that

river in 17 30 E. long. It was ascended by Mechow in

1880 as far as the rocky ledge at Kikamshi or Kinganshi ;

and, though it is only 3 feet high, the same barrier pre
vented the ascent of Grenfell s steamer in 1887.

For 87 miles after receiving the Kassai or Kwa the

Congo flows in a deep gorge, between banks sometimes 700
feet high. In 4 5 S. lat. it enters Stanley Pool, an
island-studded lake 1147 feet above the sea, expanding
southward of the main course of the river. Its rim is
&quot; formed by sierras of peaked and picturesque mountains,

ranging on the southern side from 1000 feet to 3000 feet in

height.&quot; The banks offer considerable variety in character.

A striking object on the north bank is the Dover Cliffs, so

named by Stanley from their white and glistening appear
ance, produced, however, not by chalk but by silver sand,
the subsidence of which into the water renders approach to

the bank sometimes dangerous. Towards the lowrer end of

the lake the country on both sides becomes comparatively
low and flat, and at places swampy. On the south side,

however, stands the great red cliff of Kallina Point (about
50 feet high), so named after an Austrian lieutenant

drowned there in 1882. Hound the point rushes a strong
current

7-|-
knots an hour, difficult to stem even for a

steamer. On the river, as it leaves the Pool, are situated

(south side) Leopoldville, founded by Stanley in 1881, and

Brazzaville, a station established by the French explorer
De Brazza. Below Stanley Pool the Congo begins to

break through the coast ranges, and forms a long series of

rapids and falls, often enclosed between rocky shores, and
even cliffs. Among the more important falls are those

named Mahmey, Zinga, Ntambo, Uataka, Itunzima, Isan-

gila, Ngoma, and Yellala. At Yellala, just above Vivi, the

river escapes into the lowlands and is navigable for the

rest of its journey to the sea (113 miles). Below Boma
(5 48 S. lat.) it widens out and is interrupted by numer
ous islands

;
but it does not break up into several channels

so as to form a delta, though there are various creeks that

appear as if they might yet become deltaic outlets. Be
tween Banana Point on the north and Shark Point on the

south the mouth of the Congo has a width of 7 miles.

At Banana Point (at which there is not a vestige of the

plant wrhose name it bears) there is fair harbourage for

sea-going vessels. Shark Point is also known as Padron

Point, from the remains of a stone pillar (padrdo) erected

by the Portuguese explorer Diogo Cao (visited by Burton,

1863; by Daunett, 1887).
The exploration of the Congo system has been accompanied and

followed by one of the most remarkable political movements of

modern times. On 15th September 1876 the International African
Association was constituted, under the presidency of Leopold II.,

king of the Belgians, for the purpose of devising the best means
of opening np equatorial Africa to civilization. Later on (25th
Nqvembcr 1878) was founded under the same auspices a Comite
d Etudes du Haut Congo, which afterwards became known as the
International Association of the Congo. It was as an agent of this

association that Mr Stanley undertook his epoch-making ascent of
the river in 1879. In September the first permanent station of

the association was founded at Vivi
;

l in December the second at

Jangila ; and in May 1881 the third at Manyanga. The associa

tion was recognized as an independent territorial government by
the United States in April 1884 and by Germany in November of
the same year. An international conference for the regulation of
the relations of the new state and the various European Govern
ments was held at Berlin under the presidency of Prince Bismarck
(15th November 1884-26th February 1885). The permanent neu-

1 See list of stations some of which have been since abandoned
in Scot. Ueoijr. Mti j., 1885.

trality of the Congo State territory, freedom of commerce in the

Congo basin, and the abolition of the slave trade were among the
main points established by the plenipotentiaries. In the close of
18S4 and the early part of 1865 the association was recognized by
England (16th December 1884), Italy, Austria-Hungary, the Nether
lands, France, &c. In April 1885 the Belgian chamber of repre
sentatives authorized King Leopo.d to become sovereign of the new
state the union between Belgium and the Congo to be purely
personal. The total area of the Independent State of the Con^o,
as it is officially designated, is estimated at 807,125 square miles,
and its population may be about 40,000,000. It has a very limited
coast -line, being hemmed in by French territory on the north
and by Portuguese territory on the south. The southern limit is

a conventional line from Nokki (on the south bank of the river
below Vivi) across the continent to Langi Lake

;
the northern

limit follows the fourth parallel of N. lat. from 17 to 30 E. long.
French territory occupies all the north bank of the river from
Ngombi (15 E. long.) up to Lukolela. In 1888 the state main
tained 146 white officials, and had a force of upwards of 1000
native soldiers (Zanzibaris, Haussas, and Bangalas). It has four
steamers on the lower Congo and five on the upper. The value of
the commerce is as yet only 560,000, the principal exports being
india-rubber, ivory, coffee, palm nuts and oil, copul, and wax. As
to the possibility of developing the country into a great consumer
of European goods, there has been much and bitter discussion

;
at

the present stage it is admitted that it has no native product of
value in sufficient quantity to pay for a large importation. The
river, however, has recently been proved navigable for sea-going
vessels as far as the capital, Boma, and no serious difficulties have
been met by the engineers engaged in surveying a railway from the
lower Congo up to Stanley Pool.

See Stanley, The Dark Continent and The Congo ; Johnson, The Congo to Bolobo
Thy. An Congo et au Kasai, 1888; Coquithat, Sur le Hunt Congo, 1SS8 ; Wiss-
iiiaun, Wolf, (fee., Im Innern Afrikus, Ib88.

ZALEUCUS. See LOCRI.

ZAMBESI, the most important river on the East Coast
of Africa (see vol. i. pi. II.), and the fourth largest on the

continent, drains during its course of about 1200 miles an
area of 600,000 square miles. Its head-streams, which
have not yet been fully explored, are the Leeambye or

lambaji, rising in Cazembe s country ;
the Lungebungo,

which descends from the Mossamba Mountains
;
and the

Leeba river, from the marshy Lake Dilolo (4740 feet),
situated between 10 and 12 S. lat. and 22 and 23 E.

long. These three rivers, reinforced by the Nhengo, unite

to form the upper Zambesi (Leeambye), which flows at

first southwards and slightly eastwards through the Barotse

valley, then turns prominently to the east near its junction
with the Chobe (Chuando or Linianti), and passes over
the Victoria Falls. Thence, as the middle reach of the

Zambesi, the river sweeps north-east towards Zumbo and
the Kebrabassa rapids above Tete, and finally forms the

lower Zambesi, which curves southwards until it reaches

the Indian Ocean at 18 50 S. lat. Fed chiefly from the

highland country which stretches from Lake Nyassa to

inner Angola, its chief tributaries are the Loangwa and
the Shire, the last an important river draining out of Lake

Nyassa, and which in the dry season contains probably as

great a volume of water as the Zambesi, and is much more

navigable. Except for an interruption of 70 miles at the

Murchison cataracts, the Shire is open throughout its en

tire length to the lake.

On the whole the Zambesi has a gentle current, and
flows through a succession of wide fertile valleys and

richly wooded plains ; but, owing to the terrace-like

structure of the continent, the course of the river is in

terrupted from point to point by cataracts and rapids.
These form serious, and in some cases insurmountable,
hindrances to navigation. Those on the lower Zambesi

begin with its delta. The bar here was long held to be

impassable, except to vessels of the shallowest draught ;
but

the difficulty was exaggerated partly through ignorance
and partly in the interests of the Portuguese settlement

of Quilimane, which, before the merits of the Kongone
entrance were understood, had been already established

on the Qua-qua river, 60 miles to the north. The Zambesi
is now known to have four mouths, the Milambe to the
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west, the Kongone, the Luabo, and the Timbwe. The best

of these, the Kongone, has altered and the channel im

proved recently. There are at least 1 8 feet of water on

the bar at high water neap tides
;
and steamers drawing

1 5 feet, and sailing vessels drawing 3 feet less, have no diffi

culty in entering. The deep water continues only a short

distance
; and, after Mazaro (60 miles) is reached, where

the river has already dwindled to the breadth of a mile,

the channel is precariously open in the dry season as far

as Senna
(
1 20 miles from the mouth) for vessels drawing

4^ feet. Up to this point navigation could only be suc

cessfully and continuously carried on by vessels of much

lighter draught stern -wheelers for preference with a

draught of little more than 18 inches. About 90 miles

from Senna the river enters the Lupata gorge, the im

petuous current contracting between walls to a width of

scarcely 200 yards. Passing Tete (240 miles from the

mouth with a smooth course), the channel becomes danger
ous at Kebrabassa, 90 miles farther on. From the Kebra-

bassa rapids upwards, and past the Victoria Falls, there

are occasional stretches of navigable water extending for

considerable distances, while the upper Zambesi with its

confluents and their tributaries forms a really fine and ex

tensive waterway. Like the Nile, the Zambesi is visited

by annual inundations, during which the whole country is

Hooded and many of the minor falls and rapids are then

obliterated.

The chief physical feature of the Zambesi is the Mosi-

oa-tunya (&quot;smoke
sounds

there&quot;)
or Victoria Falls, ad

mitted to be one of the noblest waterfalls in the world.

The cataract is bounded on three sides by ridges 300 or 400
feet high, and these, along with the many islands dotted

over the stream, are covered with sylvan vegetation. The

falls, according to Livingstone, are caused by a stupendous
crack or rent, with sharp and almost unbroken edges,

stretching right across the river in the hard black basalt

which here forms the bed. The cleft is 360 feet in sheer

depth and close upon a mile in length. Into this chasm,
of more than twice the depth of Niagara, the river rolls

with a deafening roar, sending up vast columns of spray,
which are visible for a distance of 20 miles. Unlike

Niagara, the Mosi-oa-tunya does not terminate in an open

gorge, the river immediately below the fall being blocked

at 80 yards distance by the opposing side of the (supposed)
cleft running parallel to the precipice which forms the

waterfall. The only outlet is a narrow channel cut in this

barrier at a point 1170 yards from the western end of the

chasm and some 600 from its eastern, and through this

the Zambesi, now only 20 or 30 yards wide, pours for 120

yards before emerging into the enormous zig-zag trough
which conducts the river past the basalt plateau.

The region drained by the Zambesi may be represented
as a vast broken-edged plateau 3000 or 4000 feet high,

composed in the remote interior of metamorphic beds and

fringed with the igneous rocks of the Victoria Falls. At

Shupanga, on the lower Zambesi, thin strata of grey and

yellow sandstones, with an occasional band of limestone,

crop out on the bed of the river in the dry season, and
these persist beyond Tete, where they are associated with

extensive seams of coal. Gold is also known to occur in

several places.
The higher regions of the Zambesi have only been visited by one

or two explorers ; and the lower, though nominally in possession
of the Portuguese since the beginning of the ]6th century, are also

comparatively little known. The Barotse valley or valley of the

upper Zambesi is a vast pastoral plain, 3300 feet above sea-level,
about 189 miles in length and 30 to 35 broad. Though inundated
in the rainy season, it is covered with villages and supports count
less herds of cattle. The Luinas who inhabit it are clothed with
.skins, work neatly in ivory, and live upon milk, maize, and sweet
potatoes. In the neighbourhood of the falls the tsetse fly abounds,
so that the Butoka people who live there, and who are the only

arboriculturists in the country, live upon the products of their

gardens. Zumbo, on the north bank, and Chicova, opposite on the
southern side (500 miles above the delta), were the farthest inland
of the Portuguese East African settlements, and are well placed for

commerce with the natives. Founded by Pereira, a native of Goa,
these settlements were ultimately allowed to go to ruins ; but Zumbo
has been recently re-ocCupied. The once celebrated gold mines of

Parda Pemba are in the vicinity. The only other Portuguese settle

ments on the Zambesi are Tete and Senna. Tete, formerly a

large and important place, now nearly in ruins, still possesses a fort

and several good tiled stone and mud houses. Thither Portuguese
goods, chieily wines and provisions, are carried by means of canoes.

The exports, which include ivory, gold dust, wheat, and ground
nuts, are limited owing to the difficulty of transport ;

but this diili-

culty is not insurmountable, for Tete has been twice visited by
small steam vessels. Senna, farther down the river, a neglected
and unhealthy village, has suffered much from political mismanage
ment, and has ceaseless troubles with the Landeens or Zulus, who
own the southern bank of the river and collect in force every year
to exact a heavy tribute-money. The industrial possibilities of the

lower Zambesi, and indeed of the whole river-system, are enormous.

India-rubber, indigo, archil, beeswax, and calumba root are plenti
ful, and oil seeds and the sugar-cane could be produced in sufficient

quantity to supply the whole of Europe.
The Zambesi region was known to the mediaeval geographers as

the empire of Monomotapa, and the course of the river, as well as

the position of Lakes N gami and Nyassa, was filled in.with a rude

approximation to accuracy in the earlier maps. These were prob
ably constructed from Arab information. The first European to

visit the upper Zambesi was Livingstone in his exploration from
Bechuanaland between 1851 and 1853. Two or three years later

he descended the Zambesi to its mouth and in the course of this

journey discovered the Victoria Falls. In 1859, accompanied by
Dr Kirk (now Sir John Kirk), Livingstone ascended the river as
far as the falls, after tracing the course of its main tributary the
Shire and discovering Lake Nyassa. The mouths of the Zambesi
were long claimed exclusively by the Portuguese, but in 1 888 the
British Government opened negotiations with Portugal to have the

river declared free to all nations. (H. D.)

ZAMORA, an inland province of Spain, one of the three

into which the former province of Leon has since 1833
been divided, is bounded on the W. by Tras-os-Montes

(Portugal) and Orense, on the N. by Leon, on the E.

by Valladolid, and on the S. by Salamanca; its area is

4135 square miles. It is traversed from east to west by
the Douro, Avhich receives within the province the Val-

deraduey and the Esla on the right and the Guarena on the

left
;
the Tonnes also skirts the south-western boundary

for some 25 miles. Except in the north-west and west,
where it is entered by spurs from the Cantabrian chain

(Sierra de la Culebra and Sierra de Peiia Negra), the pro
vince is flat

;
its lowest point is 1070 feet above sea-level.

Its plains, especially the &quot;

tierra de campo
&quot; formed by the

valley of the Esla, yield large quantities of grain and

pulse ;
wine and flax are also produced ;

and on the higher

grounds large numbers of merino sheep are fed. The
industries of Zamora are unimportant. The province is

traversed by no railway except that connecting its capital
with Medina del Campo on the northern line. There are

eight partidos judiciales and 300 ayuntamientos ;
besides

ZAMORA (see below), the capital, there is only one town, the

historic city of Toro (7754), with a population exceeding
5000. The total population of the province in 1877 was

250,000.

ZAMORA, capital of the above province, is situated

2000 feet above sea-level, on the right bank of the Douro

(here crossed by a bridge of seventeen pointed arches) a

little below its junction with the Valderaduey, 57 miles by
rail west by north from Medina del Campo and 182 miles

north-west from Madrid. The population in 1877 was

13,632. It has a small but fine Romanesque cathedral

(completed about 1174) and an ancient castle, as well as

several other interesting churches of the 12th century. It

is the seat of a seminary and an academy of engineering,
and has unimportant linen and woollen manufactures.

In the early period of the Christian re-conquest Zamora, from its

position on the north of the Douro, was a place of considerable

strategic importance. It was taken from the Arabs by Alonso the
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Catholic in 748, but was again held by them for short periods in

813, 939, 963, 984, and 986. It was entirely repaired by Ferdinand I.,

who in 1061 gave it to his daughter Dona Urraca. After his death in

1065 Sancho disputed possession with his sister and laid siege to the

town, but without success, although the famous Ruy Diaz de Bivar

was among his warriors, and indeed at this time received his title

of El Cid Campeador. The town became subject to Alphonso VI.

in 1073.

ZANESVILLE, a city of the United States, the county
seat of Muskingum county, Ohio, is situated on both banks

of the Muskingum river, at the mouth of Licking river,

170 miles north-east of Cincinnati and 37 nearly due south

of Cleveland. The surrounding country is thickly popu
lated, the inhabitants being engaged in agriculture and in

coal and iron mining. Zanesville has railway communica

tion by several lines. The population in 1880 was 18,113,

showing a gain of about 80 per cent, since 1870.

/um-sville was founded about the beginning of the 19th century,
and in 1804 was made the county seat. From 1810 to 1812 the

Ohio legislature met at Zanesville. It was incorporated as a city

in 1855. Its growth prior to 1870 was slow.

ZANTE, the ancient ZACYNTHUS, an island of Greece,

one of the Ionian group, in the Ionian Sea, in 37 40 N.

lat. and 21 E. long., is 25 miles long, about 12 broad, and

G4 miles round, with an area of 277 square miles, and a

population in 1879 of 44,522, and estimated in 1887 at

48,000. Zante lies 8 miles south of Cephalonia, forming
with it, Leucas, and Ithaca a crescent-shaped insular group,
which represents the crests of a submerged limestone ridge

facing the Gulf of Patras. At Ithaca, its northernmost

member, the ridge almost touches the adjacent coast of

Acarnania, with which it is geologically connected
;
and at

Zarite, its southernmost member, it recedes about 15 miles

from the coast of Elis in Morea. Zante is of somewhat

irregular oval shape, with its main axis disposed in the

direction from north-west to south-east, and indented by a

deep inlet at its southern extremity. The surface is mainly

occupied by an extensive and highly productive central

plain, skirted on the west side by a range of bare limestone

hills from 1000 to 1200 feet high, which fall gently land

wards, but present bold steep cliffs towards the sea, and

which culminate northwards in Mount Skopos (1500 feet
?),

the highest point in the island. On the east side the plain

is also limited by a low ridge, which still justifies the

epithet of nemorosa, or the &quot;wooded,&quot; applied by Virgil to

Zacynthus. These hills are densely clothed to their summits

with an exuberant growth of olives, figs, myrtles, laurels,

oranges, aloes, vines, and other sub-tropical plants. Travel

lers sailing between this coast and the mainland describe

in enthusiastic language the charming effect produced by
these masses of evergreen vegetation rising in long terraces

above the surrounding waters, and everywhere interspersed
with pleasant homesteads and hamlets embowered in

verdure. Nevertheless Zante, notwithstanding its Italian

title of
&quot; Fior di Levante,&quot; is inferior in picturesque beauty

to Corfu, owing to the less elevation of its hills and the

somewhat monotonous character of the great central plain.

This plain, however, is highly cultivated, forming an almost

continuous stretch of gardens and vineyards, varied here

and there with a few patches of cornfields and pasture
lands. Here is grown a peculiar dwarf vine, whose fruit,

the &quot; currant
&quot;

(from
&quot; Corinth

&quot;)

of commerce, forms the

chief resource and staple export of Zante, as well as of

the neighbouring mainland. In 1886 the currant crop for

the whole of Greece was valued at 2,000,000, of which

nearly one-fifth was raised in Zante, chiefly for the English
market. The vine, which grows to a height of 3 feet, begins
to yield in seven years and lasts for over a century. From
the grape, which has a pleasant bitter-sweet taste, a wine

is also extracted, which is said to excel all others in flavour,

fire, and strength. Besides this species, there are nearly

forty different kinds of vine and ten of the olive, including

the karudolia, which yields the best edible olive berry. For

size, vigorous growth, and productiveness the olive tree of

Zante is rivalled only by that of Corfu.

The island enjoys a healthy climate
; and, although there are

no perennial streams, an abundant supply of good water is obtained

from the numerous springs, occurring especially in the eastern and
central districts. But earthquakes are frequent and at times

disastrous. During recent times the most destructive were those

of 1811, 1820, and 1840; and, although the prevailing geological
formations are sedimentary, chieily calcareous, there seems no doubt
that these disturbances are of igneous origin. Other indications of

volcanic agency are the oil springs occurring on the coast, and even

in the bed of the sea near Cape Skinari on the north side, and

especially the famous pitch or bituminous wells already mentioned

by Herodotus (Hist., bk. iv.). These have been productive thvough-
out the historic period and still yield a considerable supply of pitch.

They are situated in a swamp near the coast village of Chieri, and

comprise two basins, with alternate layers of water and bitumen,
the lower sheet of water apparently communicating with the sea.

Zante, capital of the island, is a considerable seaport on the east

side, with a population of 16,250 (1879). It occupies the site of

the ancient city of Zacynthus, said to have been founded by
Zacynthus, son of a legendary Arcadian chief, Dardanus, to whom
was also attributed the neighbouring citadel of Psophis. But of

this, as well as of the temple of Diana that formerly crowned the

summit of .Mount Scopus, no vestiges can now be discovered.

Traditionally the island formed part of the territory .of Ulysses,

king of Ithaca, and at one time it appears to have also received a

colony of Achaeans from Peloponnesus. Later it joined the Athenian

hegemony ;
but after the fall of Athens the democratic party was

replaced by an oligarchy, which ruled in the interests of Sparta.
Under the Romans Zacynthus was included in the province of

Epirus, and passed in mediaeval times successively from Byzantium
to the Normans (llth century), the Orsini, counts of Cephalonia

(after the 4th crusade), and the Tocco family, who held it with

Cephalonia as vassals of the Neapolitan Angevine dynasty. In the

15th century it was occupied by the Venetians, and was held by
them till the fall of the republic in 1797. Wrested in 1799 by the

Russians from the French, it was soon after seized by the English,
and in 1815 constituted with the other Ionian Islands a

&quot;sept-

insular republic
&quot;

under British protection, till the union with

Greece in 1864.

The long Venetian occupation is reflected in the appearance,
character, and to some extent even the language and religion of the

Zantiots. Nearly all the aristocracy claim Venetian descent
;
most

of the upper classes are bilingual, speaking both Greek and Italian
;

and a considerable section of the population are Roman Catholics

of the Latin rite. Even the bulk of the people, although mainly of

Greek stock, form in their social usages a connecting link between

the Hellenes, whose language they speak, and the Western nations

by whom they were so long ruled. They have the reputation of

being industrious and enterprising, but passionate and revengeful.
But no more high-minded, enlightened, and courteous people can

anywhere be found than in the circle of the Maddalenas, Terzettis,

Mercatis, and other families of Venetian lineage.
See Balthazar Rainiondini, De Zacynthi Antiquitatibiis C. Parrigopoiiln,

Histoire de la Civilisation Hellenique ;
S. cle Nolhac, La Dulmatie, les Ilex

Joniennes, &c., Paris, 1882.

ZANZIBAR, or, more correctly, ZANGUEBAR, a sultanate

of east central Africa, which till recently comprised the

four islands of Zanzibar, Pemba, Lamu, and Mafia (Monfia),

together with the adjacent seaboard from about 3 N. to 10

S. lat., with undefined limits towards the interior. But by
the Anglo -German convention, signed in London on

29th October 1886, the territory on. the mainland was

restricted to the strip of coastlands ten nautical miles

broad, stretching from the mouth of the Miningani river at

the bay of Tunghi, just south of Cape Delgado, northwards

to Kipini at the mouth of the Tana, together with the

isolated stations of Kisimayu (Kismayu), Brava, Merka,
and Magdoshu (Magadoxo) on the Somal coast, each with

a land circuit of ten nautical miles, and Warsheikh on the

same coast, with a land circuit of five nautical miles.

Since then, however, further changes have taken place.

The sultan s officers have been replaced in the seaports of

Dar-es-Salaam and Pangani on the Zanzibar coast proper

by commissioners of the German East African Association,

to whom the customs of those places have been farmed
;

the port of Tunghi below Cape Delgado has been claimed

and forcibly occupied (1887) by the Portuguese ;
the island

of Pemba appears to have been ceded (May 1888) to the
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recently chartered British East African Company ; lastly,

the station of Kisimayu on the Somal coast is claimed

(June 1888) by Italy in reparation of an affront offered to

the Italian consul at Zanzibar. But, as denned by the

above-mentioned convention, the reduced dominions of

the sultan have areas (in square miles) and estimated

populations (1887) as under:
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itself took the name of zangucbar,
1 the Balid-ez-Zenj, or &quot;Land

of the Zenj
&quot;

of the Arabs, a term which thus corresponds to the

Hindu-bar, or &quot;land of the Hindu,&quot; formerly applied to the west

coast of India on the opposite side of the intervening Arabian

Sea. By Ibn Batuta and other Arab writers the Zenj people them
selves are spoken of in a general way as Mohammedan Negroes ;

and they are no doubt still represented by the semi-civilized and

highly intelligent Mohammedan Bantus now collectively known
as the Swahili or &quot;coast

people.&quot;
Their empire began to decline

soon after the appearance of the Portuguese in the eastern waters

towards the close of the 15th century. To them fell in rapid suc

cession the great cities of Kilwa with its 300 mosques (1505),

Mombasa the &quot;Magnificent
&quot;

(1505), and soon after Malindi and

Magdoshu the &quot; Immense &quot;

(Ibn Batuta). On the ruins of the

Portuguese power in the 17th century was built up that of the

imams of Muscat, who ruled over a great part of south Arabia and
the whole of the Zanzibar coast for over a century and a half

down to 1856. On the death of the imam, or rather the
&quot;sayyid,&quot;

Said of Muscat in that year his dominions were divided between
his two sons, the African section falling to Majid, who was suc

ceeded in 1870 by his younger brother Bargash ibn Said, commonly
known as sultan of Zanzibar. He lived long enough to witness

the recent dismemberment of his dominions, and in March 1888
left to his son and successor, Sayyid Khalif, a mere fragment of the

former powerful Mohammedan empire on the East-African seaboard.

The administration of the &quot;ten-mile zone&quot; on the mainland, al

though reserved to the sultan by the Anglo-German convention of

1S86, was practically surrendered to the Germans in August 1888
when the German East African Company hoisted their Hag jointly
with the sultan s at fourteen ports along this seaboard.

See J. L. Krapf, Travels, &c., London, 1S30; Baron von der Decken, Reisen
in Ost-Afril. a, Leipsic, 1869

; Captain 11. P. Burton, The Lake Regions of Central

Africa, London, 1800; Keith Johnston and A. H. Keane, Africa (Stanford
series), London, 1S7S

;
H. M. Stanley, Through the Dark Continent, London,

1 X78
;
H. H. Johnston, The Kilima-Njaro Expedition, London, 1885; Joseph

Thomson, To the Central African Laics, &c., London, 1881. (A. H. K.)

ZANZIBAR, capital of the island and state of the same

name, is the largest city on the African seaboard next to

Alexandria and Tunis. It lies in sheltered waters, from 30
to 40 feet deep, on the west side of the island, in 6 10 S.

lat., about 25 miles north-east of Bagamoyo, its port on the

mainland. It comprises two distinct quarters, Shangani,
the centre of trade and residence of the sultan, and the

eastern suburb occupied by the lowest classes (fishermen,

porters, slaves, &c.), with a total joint population estimated

in 1887 at about 100,000. Viewed from the sea, the place

presents a pleasant prospect with its glittering mosques,

palace, white houses, barracks, forts, and round towers.

But the interior is a labyrinth of narrow filthy streets,

winding through a dense mass of hovels, a &quot;

cesspool of

wickedness Oriental in its appearance, Mohammedan in its

religion, Arabian in its morals, ... a fit capital for the

Dark Continent.&quot;
2 Nevertheless Zanzibar, which is now

regularly visited by several lines of ocean steamers, is the

necessary centre of trade for the eastern seaboard, the

focus of all exploring and missionary work for the interior,

the portal through which civilizing influences have hitherto

penetrated into the eastern section of equatorial Africa.

The imports, chiefly raw and bleached cottons and European
wares, were valued at ,1,220,000 in 1883, the exports at

800,000, of which 215,000 represented ivory, 153,000

caoutchouc, 13,000 sesame seed, 10,600 cloves. In

1885 the port was visited by 124 vessels of 115,500 tons,

of which 49 of GO,G74 tons were British. There are several

Protestant and Raman Catholic missions stationed in Zan

zibar, the health of which has been much improved by a

recently constructed aqueduct yielding a good supply of

pure water.

ZARA (Slav. Zadcy\ an Austrian seaport, the capital of

Dalmatia, and the seat of a Roman Catholic archbishop
and of a Greek bishop, lies on the Adriatic, 130 miles

south-east of Trieste, opposite the islands of Ugliano and

Pasman, from which it is separated by the narrow Channel
of Zara. The promontory on which it stands is separated
from the mainland by a deep moat, practically making an

1

Mispronounced Zanzibar by the local Banyans and other Indian
traders.

- Prof. H. Drummond, Trojjical ^(frica, p. 5.

island of the site of the city. Down to 1873 Zara was

strongly fortified
;
but its ramparts have now been con

verted into elevated promenades, which command extensive

views to seaward and to landward. Of its four old gates

one, the Porta Marina, incorporates the relics of a Roman
arch, and another, the Porta di Terraferma, was designed

by Sanmichele. The general aspect of the town, which is

oval in form, is thoroughly Venetian. The main streets,

dividing it into four quarters, are straight and wide, but
the side-streets are ill-paved and narrow. The chief

interest of Zara lies in its churches, the most remarkable
of which is the cathedral of St Anastasia, a fine Roman
esque basilica, founded by Doge Enrico Dandolo after the

capture of the town in 1202 and finished in 1205. The
churches of St Chrysogonus and St Simeon are also in

the Romanesque style, and St Mary s retains a fine Roman
esque campanile of 1105. The old octagonal church of

St Donatus, traditionally (but in all probability erroneously)
said to have been erected in the 9th century on the site of

a temple of Juno, has been converted to secular purposes.
Most of the Roman remains were used up in the construc

tion of the fortifications. But two squares are embellished

with lofty marble columns
;
a Roman tower stands on the

east side of the town
;
and some remains of a Roman aque

duct may be seen outside the ramparts. Among the other

chief buildings are the Loggia del Comune, rebuilt in 1565,

containing a public library of 34,000 volumes
;
the old

palace of the priors, now the governor s residence
;
and

the episcopal palace. The harbour, to the north-east of

the town, is safe and spacious, and it is annually entered

by about 1200 vessels, of 185,000 tons, mainly engaged in

the coasting trade. The chief industry is the preparation
of maraschino, made from the marasco, or wild cherry,
which covers the hills of Dalmatia. About 340,000 bottles

of this liqueur are exported annually. Glass-making and

fishing are also carried on. The population of the town
in 1881 was 11,861, of the commune 24,536. Almost
all of these are of Italian descent, and Italian is practic

ally the only language spoken in the town.
The foundation of Zara is ascribed by tradition to the Liburni.

In the early days of the Roman empire it became a flourishing
Koman colony under the name of Jadcra, subsequently changed to

Diadora. It remained united with the Eastern empire down to

about the year 1000, when it sought the Venetian protection. For
the next four centuries it was a bone of contention between Venice
and Hungary, changing hands repeatedly. It was occupied by the

Hungarians at the end of the 12th century, but was re-captured by
the Venetians in 1202, with the aid of French crusaders on their

way to the Holy Land. In 1409 it was finally purchased from

Hungary by the island republic for 100,000 ducats. In 1792 it

passed, with Venice, into the possession of Austria. From 1809 to

1813 it belonged to France.

About 15 miles to the south-east lies Zara Vecchia, or Old Zara,
an insignificant village on the site of Biograd (White Town), formerly
the residence of the Croatian kings, but destroyed during the

Hungarian-Venetian wars.

Comp. Zara, e sitoi Dintorni (Zara, 1878), and Notize Storiche della Citta di Zara
(Zara, 1888), both by Angelo Nani.

ZARAGOZA, or SARAGOSSA, an inland province of

Spain, one of the three into which Aragon is now divided,
is bounded on the N.E. and E. by Huesca, Lerida, and

Tarragona, on the S. by Teruel and Guadalajara, and on

the W. by Soria and Navarre
;
the area is 6607 square

miles. It belongs wholly to the basin of the Ebro, by
which river it is traversed from north-west to south-east.

The main valley is bounded on the S.W. by the Sierra de

Moncayo, which reaches a maximum elevation the highest
in the province of 7700 feet, and is continued in a south

easterly direction by the lower sierras of La Virgen and

Vicor
;
on the north-west are the spurs of the Pyrenees.

The principal tributaries of the Ebro within the province
are the Jal6n, Huerva, and Aguas on the right and the

Arva and Gallcgo on the left
;
the Aragon also, which flows

principally through Navarre, has part of its course in the

XXIV. 97
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north of this province. At its lowest point, where the

Ebro quits it, Zaragoza is only 105 feet above sea-level.

The soil is in its level portions comparatively fertile, the

chief productions being wheat, rye, barley, oats, hemp, flax,

oil, and wine. Silkworms are bred
;
and on the higher

grounds sheep are reared. There are considerable forests

on the lower mountain slopes. Zaragoza has no manufac
tures of importance. The province is traversed by the Ebro

Valley Railway, which connects Miranda on the northern

line with Lerida, Barcelona, and Tarragona, and has a

branch to Huesca
;

it also has communication with Madrid
;

and there are local lines to Cariiiena (south-west from

Zaragoza) and to Puebla de Hijar (along the right bank of

the Ebro). The Aragon Canal, originally intended to con

nect the Mediterranean with the Atlantic, is open from

Tudela (El Bocal) to a point below Zaragoza. There are

13 particles judiciales and 312 ayuntamientos ;
of these

only Calatayud (11,512) and ZARAGOZA (see below) have

more than 10,000 inhabitants. The total population of the

province in 1877 was 400,587.

ZARAGOZA, capital of the above province, formerly

capital of the kingdom of Aragon, lies at a height of 600

Plan of Zaragoza.

1,

3.

4.
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was followed by a solemn service in St Mark s, in which

Zarlino s music formed a prominent feature, and the festival

concluded with the representation of a dramatic piece
entitled Orfeo composed by Zarlino. When the church of

S. Maria della Salute was founded in 1577 to commemo
rate the plague, he composed a solemn mass for the occa

sion. Not one of these works is now known to be in

existence
;
the only example we possess of Zarlino s com

positions on a grand scale is a MS. mass for four voices,

in the library of the Philharmonic Lyceum at Bologna.
He died at Venice on 14th February 1590.

Fortunately for the science of music, Zarlino s theoretical writings
have all been preserved. Though he was by no means free from
certain visionary ideas concerning the transcendental powers of

music, in which the theorists of the 16th century delighted, Zarlino

was, in practical knowledge and intelligent application of scientific

truth to the development of art, immeasurably in advance of the

age in which he lived. His clear insight into the mathematical
foundation of the scale placed him in direct antagonism to the

leaders of the school of the Renaissance, which, with Yincenzo Galilei

at its head, blindly followed the mistaken reasoning of Boetius

(see vol. xvii. p. 80), and adhered as a matter of principle to the

Pythagorean section of the canon. This difference of opinion, occur

ring at a critical period in the development of art, made Zarlino

many bitter enemies
;
but he steadily maintained his principles in

temperate and unanswerable argument ;
and his theory is now

accepted as the basis of modern art, while that of his opponents is

utterly discarded.

Zarlino s first theoretical work was the Istitutioni Armoniclie

(Venice, 1558 ; reprinted 1562 and 1573). This was followed by the

Dimostrationi Armoniche (Venice, 1571 ; reprinted 1573) and by
the Sopplimenti Muslcali (Venice, 1588). Finally, in a complete
edition of his works published shortly before his death Zarlino

reprinted these three treatises, accompanied by a Tract on Patience,
a Discourse on the True Date of the Crucifixion of Our Lord, an essay
on The Origin of the Capuchins, and the Resolution of Some, DouUs
Concerning the Correction of the Julian Calendar (Venice, 1589).

1

The Istitutioni and Dimostrationi Armoniche deal, like most other

theoretical works of the period, with the whole science of music as

it was understood in the 16th century. The earlier chapters, treat

ing chiefly of the arithmetical foundations of the science, differ

but little in their line of argument from the principles laid down

by Pietro Aron, Zacconi, and other early writers of the Boetian

school
;
but in bk. ii. of the Istitutioni Zarlino boldly attacks the

false system of tonality to which the proportions of the Pythagorean
tetrachord, if strictly carried out in practice, must inevitably lead.

The fact that, so far as can now be ascertained, they never were

strictly carried out in the Italian mediaeval schools, at least after

the invention of counterpoint, in no wise diminishes the force of

the reformer s argument. The point at issue was, that neither

in the polyphonic school, in which Zarlino was educated, nor in the

later monodic school, of which his recalcitrant pupil, Vincenzo

Galilei, was the most redoubtable champion, could those proportions
be tolerated in practice, however attractive they might be to the

theorist in their mathematical aspect. So persistently does the

human ear rebel against the division of the tetrachord into two

greater tones and a leimma or hemitone, as represented by the

fractions |, f, ff , that, centuries before the possibility of recon

ciling the demands of the ear with those of exact science was satis

factorily demonstrated, the Aristoxenian school advocated the use

of an empirical scale, sounding pleasant to the sense, in preference
to an unpleasing tonality founded iipon immutable proportions.

Didymus, writing in the year 60, made the first step towards estab

lishing this pleasant-sounding scale upon a mathematical basis, by
the discovery of the lesser tone

;
but unhappily he placed it in a

false position below the greater tone. Claudius Ptolemy (130) recti

fied this error, and in the so-called syntonous or intense diatonic

scale reduced the proportions of his tetrachord to f, &&amp;gt; !&amp;gt;
?&amp;lt;

&amp;gt;

the greater tone, lesser tone, and diatonic semitone of modern
music. 2

Ptolemy set forth this system as one of eight possible
forms of the diatonic scale. But Zarlino uncompromisingly de
clared that the syntonous or intense diatonic scale was the only
form that could reasonably be sung ; and in proof of its perfection
he exhibited the exact arrangement of its various diatonic intervals,
to the fifth inclusive, in every part of the diapason or octave. The

proportions are precisely those now universally accepted in the

1 Ambros mentions an edition of the Istitutioni dated 1557, and
one of the Dimostrationi dated 1562. The present writer has never

met, with either.
2 We have given the fractions in the order in which they occur in

the modern system. Ptolemy, following the invariable Greek method,
placed them thus f|, f , ^. This, however, made no difference in

the actual proportions.

system called
&quot;just

intonation.&quot; But this system is practicable

only by the voice and instruments of the violin class. For keyed
or fretted instruments a compromise is indispensable. To meet
this exigency, Zarlino proposed that for the lute the octave should
be divided into twelve equal semitones

;
and after centuries of dis

cussion this system of
&quot;equal temperament&quot; has, within the last

thirty-five years, been universally adopted as the best attainable

for keyed instruments of every description.
a

Again, Zarlino was in advance of his age in his classification of

the ecclesiastical modes. These scales were not, as is vulgarly sup
posed, wholly abolished in favour of our modern tonality in the

17th century. Eight of them, it is true, fell into disuse ; but the

mediteval Ionian and Hypo-ionian modes are absolutely identical

with the modern natural scale of C
;
and the ^Eolian and Hypo-

seolian modes differ from our minor scale, not in constitution, but in

treatment only. Mediaeval composers, however, regarded the Ionian

mode as the least perfect of the series and placed it last in order.

Zarlino thought differently and made it the first mode, changing
all the others to accord with it. His, numerical table, therefore,
differs from all others made before or since, prophetically assigning
the place of honour to the one ancient scale now recognized as the

foundation of the modern tonal system.
These innovations were violently opposed by the apostles of the

monodic school. A
7
incenzo Galilei led the attack in a tract entitled

Discorso Intorno alle Opere di Mcsser Gioseffe Zarlino, and followed

it up in his famous Dialogo, defending the Pythagorean system
in very unmeasured language. It was in answer to these strictures

that Zarlino published his Sopplcmenti,

ZEA. See CEOS.

ZEALAND, or SJAELLAND, the largest and most easterly
island of DENMARK (q.v.), is separated from Fitnen on the

west by the Great Belt and from Sweden on the east by
the Sound; its greatest length from north to south is 81

miles, its breadth 65, and its area 2636 square miles. 4 Its

surface is for the most part undulating, but on the whole

little above sea-level; the highest elevations are in the

south-east, where Cretaceous hills (the oldest geological
formation on the island) reach heights of upwards of 350

feet. The coast is indented by numerous deep bays and

fjords : the Ise fjord in the north in particular, with its

branches the Roeskilde fjord on the east and the Lamme
fjord on the west, penetrates inland for about 40 miles.

There are no rivers of importance ;
but several large lakes,

the most considerable being Arre and Esrom, occur in the

north-east. The soil is fertile and produces grain, especi

ally rye and barley, in great abundance, as well as potatoes
and other vegetables, and fruit. Agriculture and cattle-

raising, along with some fishing, are the leading occupa
tions of the inhabitants

;
linen is almost the only article of

domestic industry. The population in 1880 was 610,000.
The principal towns, besides COPENHAGEN (q.v.\ the

capital (234,850 inhabitants in 1880), are lloeskilde

(5893), formerly the capital and still the see of the primate;
Elsinore (8978) ; Slagelse (6076), a great agricultural
centre

;
Soro (1464), formerly the seat of a university and

still educationally important ;
and Korsbr (3954), the port

for mail steamers to the mainland, connected by rail with

Soro, Roeskilde, and Copenhagen.
ZEALAND, the most westerly province of Holland, is

bounded on the north by South Holland, on the east by
North Brabant and Belgium, on the south-east and south

by Belgium, and on the west by the North Sea. Its area

is 689 square miles, the greater part of which consists of

the islands Schouwen, Duiveland, St Philipsland, Tholen,

North, South, and East Beveland, Wolfaartsdyk, and Wal-

cheren. The greater part of the surface is below sea-levul.

The westward coasts of Schouwen and Walcheren are

partly sheltered by dunes
;
but the province is mainly

3 It was first used in France, for the organ, in 1835
;
in England,

for the pianoforte in 1846 and for the organ in 1854. Bach had

advocated it in Germany a century earlier
;
but it was not generally

adopted.
4 The province of Zealand and Mben, which includes the island of

Samso as well as that of M6en, has an area of 2828 square miles and

a population of 721,703 ; the &quot;stift&quot; or bishopric of Zealand includes

also the island of Bornholm.
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dependent for protection from the sea on its artificial

dykes, which have a total length of 300 miles, and on the

repair of which upwards of 80,000 is spent annually.
The soil consists of a fertile sea clay (see vol. xii. p. 62),

which specially favours the production of wheat
;
much rye

is also cultivated, as well as barley (for malting), beans and

pease, flax, and madder. Cattle and swine are reared, and

dairy produce is largely exported ;
but the sheep of the

province are small and their wool indifferent. The indus

tries (linen, yarn-spinning, distilling, brewing, salt-refining,

shipbuilding) are comparatively unimportant. The in

habitants, who still retain many quaint and archaic

peculiarities of manner and dress, speak the variety of

Dutch known as Low Frankish (see vol. xii. p. 84). The

capital is Middelburg (population 16,378 in 1887), in

Walcheren, where also is Flushing (12,005). The total

population of the province in 1887 was 198,567.
ZEBRA. In the article HORSE (vol. xii. p. 175) the

general zoological and anatomical characters of the genus

Equus, and its relationship to other animals, were fully

described. Among the existing species mention was made
of certain forms distinguished from the rest by the peculiar

coloration, being marked by conspicuous dark stripes on

a lighter ground, and by their exclusively African habitat.

These are the QUAGGA (see vol. xx. p. 146) and two, if

not three, distinct species to which the name zebra is com

monly applied. The animal of this group which was first

known to Europeans, and was formerly considered the

most common, is the True Zebra (Equus zebra, Linn.),
sometimes called the Mountain Zebra. It inhabits the

mountainous regions of the Cape Colony; but now, owing
to the advances of civilized man into its somewhat restricted

range, it has become very scarce, and is even, like its ally
the quagga, threatened with extermination at no distant

date. The second species, BurchelPs Zebra (Equus burch-

elli, Gray), still roams in large herds over the plains to

the north of the Orange river, but in yearly diminishing
numbers. Both species are subject to considerable indi

vidual variations in marking, but the following are the

principal characters by which they can be distinguished.
Equus zebra is the smaller of the two (about 4 feet high at the

shoulders), and has longer ears, a tail more scantily clothed with

FIG. 1. True or mountain zebra (Equus zebra).

hair, and a shorter mane. The general ground colour is white,
and the stripes are black

;
the lower part of the face is bright

brown. With the exception of the abdomen and the inside of the

thighs, the whole of the surface is covered with stripes, the legs
having narrow transverse bars reaching quite to the hoofs, and
the base of the tail being also barred. The outsides of the ears
have a white tip and a broad black mark occupying the greater
part of the surface, but are white at the base. Perhaps the most

constant and obvious distinction between this species and the next
is the arrangement of the stripes on the hinder part of the back,
where there are a number of short transverse bands reaching to

the median longitudinal dorsal stripe, and unconnected with the

uppermost of the broad stripes which pass obliquely across the
haunch from the flanks towards the root of the tail. There is often

a median longitudinal stripe under the chest.

Equus burchelli is a rather larger and more robust animal, with
smaller ears, a longer mane, and fuller tail. The general ground
colour of the body is pale yellowish brown, the limbs nearly white,
the stripes dark brown or black. In the typical form they do not
extend on to the limbs or the tail

;
but there is a great variation in

this respect, even in animals of the same herd, some being striped

quite down to the hoofs (this form has been named E. chapmanni).

.

FIG. 2. Burchell s zebra (E. burchelli).

There is a strongly marked median longitudinal ventral black

stripe, to which the lower ends of the transverse side stripes are

usually united, but the dorsal stripe (also strongly marked) is com
pletely isolated in its posterior half, and the uppermost of the
broad haunch stripes runs nearly parallel to it. A much larger

proportion of the ears is white than in the other species. In the
middle of the wide intervals between the broad black stripes of

the flanks and haunches fainter stripes are generally seen.

E. grevyi. Under this name a zebra has lately been described

which was sent in 1882 to Paris from the Galla country, lying to

the south of Abyssinia, the most northern locality in which zebras

have hitherto been met with. In most of its characters it resembles

E. zebra, but the stripes are finer and more numerous than in the

typical examples of that species, and it has a strong, black, and
isolated dorsal stripe. Considering the great variations that are

met with in the markings of animals of this group, it is doubtful

whether the aberrant characters of this individual are sufficient to

separate it specifically from the true zebra of South Africa. The

question will be cleared up when any complete scientific examina
tion has been made of other specimens, and also of the zebras which
are known to exist in the neighbourhood of Lake ISTyanza, and
which are apparently of the same form. It is curious that the most
northern and the most southern of the districts inhabited by zebras

both contain identical or closely allied species, while the interme
diate territory is occupied by a totally dilFerent form, E, burchelli.

It should be mentioned that the last-named animal is generally

spoken of as the
&quot;quagga&quot; by colonists and hunters. Its flesh is

relished by the natives as food, and its hide is very valuable for

leather. Although the many attempts that have been made to

break in and train zebras for riding or driving have sometimes
been rewarded with partial success, the animal has never been
domesticated in the true sense of the word. (W. H. F.)

ZEBULUN (pTQT),
one of the twelve tribes of Israel,

derived, according to Gen. xxx. 20, from the sixth son of

Leah. The verse offers two etymologies of the name, from

the roots ZBD, &quot;give,&quot;
and ZBL, &quot;inhabit.&quot; The form

ZafiovXwv (LXX.), with 6 in the last syllable, agrees with

the.vocalization of the adjective &quot;O^ST,

&quot;

Zebulonite.&quot; The

country of Zebulun lay in the fertile hilly country to the

north of the plain of Jezreel, which forms the first step
towards the mountains of Asher and Naphtali, and in

cluded the goodly upland plain of Battauf. The descrip-
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tion of its boundaries in Josh. xix. 10 sq. contains few

names that can be identified with any certainty : Chisloth-

tabor is apparently the modern Iksal, a little to the west

of Tabor, Daberath the modern Daburiya, at the foot of

Tabor, Gath-hepher (A.V. Gittah-hepher) the village of

Al-Meshhed, and Remmon Rummana. Thus the eastern

boundary laid down in Conder and Kitchener s reduced

Ordnance Survey map comes too near the Lake of Tiberias.

The west boundary is not defined in Josh, xix., but should

agree with the somewhat vague east boundary of Asher in

verse 27. At one period Zebulun must have reached the

sea and bordered on Phoenician territory (Gen. xlix. 13,
Deut. xxxiii. 18, 19). In the latter passage allusion is

made to a feast upon a sacred mountain (Mount Tabor
?)

held by Zebulun and Issachar in common, and to the

wealth these tribes derived from commerce by sea. Zebulun
had a chief part in the war with Sisera (Jud. iv. 6) ;

it

furnished one of the judges, Elon the Zebulonite (Jud. xii.

11, 12) ;
and the prophet Jonah, who foretold the victories

of Jeroboam II., came from the town of Gath-hepher (2

Kings xiv. 25). The captivity of the northern tribes under

Tiglath Pileser (2 Kings xv. 29) appears to have included

Zebulun (Isa. ix. 1
[viii. 23]). Nazareth lay within the

territory of Zebulun
;
but is not mentioned in the Old

Testament.

ZECHARIAH, son of Berechiah, son of Iddo, or by con
traction son of Iddo, appeared as a prophet in Jerusalem

along with HAGGAI (q.v.), in the second year of Darius

Hystaspes (520 B.C.), to warn and encourage the Jews to

address themselves at length to the restoration of the

temple, which, since their return from exile eighteen years

before, had lain unaccomplished, less through want of zeal

than through the pressure of unfavourable circumstances.

Supported by the prophets, Zerubbabel and Joshua set

about the work, and the elders of Judah built and the

work went forward (Ezra v. 1 sq., vi. 14). The first eight

chapters of the book of Zechariah exactly fit into this his

torical setting. They are divided by precise chronological

headings into three sections, () chap. i. 1-6, in the eighth
month of the second year of Darius

; (b~) chap. i. 7-vi. 15,
on the twenty-fourth day of the eleventh month of the

same year ; (c) chap, vii.-viii., on the fourth day of the

ninth month of the fourth year of Darius. The first sec

tion is a preface containing exhortation in general terms.

The main section is the second, containing a series of night
visions, the significant features of which are pointed out

by an angel who stands by the prophet and answers his

questions.
i. 7-17. The divine chariots and horses that make the round of

the world by Jehovah s orders return to the heavenly palace and

report that there is still no movement among the nations, no sign
of the Messianic crisis. Seventy years have passed, and Zion and
the cities of Judah still mourn. Sad news ! but Jehovah gives a
comfortable assurance of His gracious return to Jerusalem and the

rebuilding of His temple.
i. 18-21 (Heb. ii. 1-4). Four horns, representing the hostile

world-power that oppresses Israel and Jerusalem, are routed by four
smiths.

ii. 1-13 (Heb. ii. 5-17). The new Jerusalem is laid out with the

measuring line. It is to have no walls, that its population may not
be limited, and it needs none, for Jehovah is its protection. The
catastrophe of the nations is near to come

;
then the exiles of Zion

shall stream back from all quarters, the converted heathen shall

join them, Jehovah Himself will dwell in the midst of them, even
now He stirs Himself from His holy habitation.

iii. 1-10. The high priest Joshua is accused before Jehovah by
Satan, but is acquitted and given rule in Jehovah s house and courts,
with the right of access to Jehovah in priestly intercession. The
restoration of the temple and its service is a pledge of still higher
things. The promised &quot;branch&quot; (or &quot;shoot,&quot; flbX), the Messiah,
will come: i.e., the Persian lordship has an end

;
the national king

dom is restored in its old splendour ;
and a time of general felicity

dawns, when every man shall sit happy under his vine and under
his fig tree. As by rights the Messianic kingdom should follow

immediately on the exile, it is probable that the prophet designs to

hint in a guarded way that Zerubbabel, who in all other places is

mentioned along with Joshua, is on the point of ascending the
throne of his ancestor David. The jewel with seven facets is

already there, only the inscription has still to be engraved on it

(iii. 9). The charges brought against the high priest consist simply
in the obstacles that have hitherto impeded the restoration of the

temple and its service
;
and in like manner the guilt of the land

(iii. 9) is simply the still continuing domination of foreigners.
iv. 1-14. Beside a lighted golden candlestick of seven branches

stand two olive trees Zerubbabel and Joshua, the two anointed
ones specially watched over by Him whose seven eyes run through
the whole earth. This explanation of the vision is separated from
the description by an animated dialogue, not quite clear in its

expression, in which it is said that the mountain of obstacles shall

disappear before Zerubbabel, and that, having begun the building of

the temple, he shall also bring it to an end in spite of those who
now mock at the day of small beginnings.

v. 1-4. A written roll flies over the Holy Land ; this is a con
crete representation of the curse which in future will fall of itself

on all crime, so that, e.g., no man who has suffered theft will have
occasion himself to pronounce a curse against the thief (cf. Jud.
xvii. 2).

v. 5-11. Guilt, personified as a woman, is cast into an epha-
measure with a heavy lid and carried from Judah to Chaldsea, whero
it is to have its home for the future.

vi. 1-8. The divine teams, four in number, again traverse the
world toward the four winds, to execute Jehovah s commands.
That which goes northward is charged to wreak His anger on the
north country. The series of visions has now reached its close,

returning to its starting-point in i. 7 sqq.
An appendix follows (vi. 9-15). Jews from Babylon have brought

gold and silver to Jerusalem
;
of these the prophet must make a

crown designed for the &quot; branch &quot; who is to build Jehovah s house
and sit king on the throne, but retain a good understanding with
the high priest. Zerubbabel is certainly meant here, and, if the
received text names Joshua instead of him (vi. 11), this is only a

correction, made for reasons easy to understand, but which breaks
the context and destroys the sense and the reference of &quot; them
both&quot; in verse 13.

The third section (chaps, vii.-viii.), dated from the fourth

year of Darius, contains an inquiry whether the fast days
that arose in the captivity are still to be observed, with a

comforting and encouraging reply of the prophet.
Thus throughout the first eight chapters the scene is

Jerusalem in the early part of the reign of Darius. Zerub
babel and Joshua, the prince and the priest, are the leaders

of the community. But, while the spiritual head is in

office, the authority of the civil head is rather moral than

official, and is not so much actual as hoped for. The great
concern of the time and the chief practical theme of these

chapters is the building of the temple ;
but its restoration

is only the earnest of greater things to follow, viz., the

glorious restoration of David s kingdom. The horizon of

these prophecies is everywhere limited by the narrow con

ditions of the time, and their aim is clearly seen. The
visions hardly veil the thought, and the mode of expression
is usually simple, except in the Messianic passages, where
the tortuousness and obscurity are perhaps intentional.

Noteworthy is the affinity between some notions evidently
not framed by the prophet himself and the prologue to

Job, the heavenly hosts that wander through the earth

and bring back their report to Jehovah s throne, the figure
of Satan, the idea that suffering and calamity are evidences

of guilt and of accusations presented before God.

Passing from chaps, i.-viii. to chaps, ix. sq., we at once

feel ourselves transported into a different world.

Jehovah s word is accomplished on Syria-Phoenicia and Philistia
;

and then the Messianic kingdom begins in Zion, and the Israelites

detained among the heathen, Judah and Ephraim combined, receive

a part in it. The might of the sons of Javan is broken in battle

against this kingdom (ch. ix.). After an intermezzo of three verses

(x. 1-3 :

&quot; Ask rain of Jehovah, not of the diviners
&quot;)

a second and

quite analogous Messianic prophecy follows. The foreign tyrants
fall

;
the lordship of Assyria and Egypt has an end

;
the autonomy

and martial power of the nation are restored. The scattered exiles

return as citizens of the new theocracy, all obstacles in their way
parting asunder as when the waves of the Red Sea gave passage to

Israel at the founding of the old theocracy (x. 3-12). Again there

is an interlude of three verses (xi. 1-3) : fire seizes the cedars of

Lebanon and the oaks of Bashan, which the rabbins relur to the
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burning of the sanctuary of Jerusalem. 1 The difficult passage about

the shepherds follows.

The shepherds (rulers) of the nation make their flock an article

of trade and treat the sheep as sheep for the shambles. Therefore

the inhabited world shall fall a sacrifice to the tyranny of its kings,

while Israel is delivered to a shepherd who feeds the sheep for those

who make a trade of the flock (|N5?n yy.33, xi. 7, 11 = &quot;

they that

sell them,&quot; ver. 5) and enters on his office with two staves,
&quot; Favour

&quot;

and &quot;Union.&quot; He destroys &quot;the three shepherds&quot; in one month,
but is soon weary of his Hock and the flock of him. He breaks the

staff
&quot;

Favour,&quot; i.e., the covenant of peace with the nations, and

asks the traders for his hire. Receiving thirty pieces of silver, he

casts it into the temple treasury and breaks the staff &quot;Union&quot;

i.e., the brotherhood between Jiulah and Israel. He is succeeded

by a foolish shepherd, who neglects his flock and lets it go to ruin.

At length Jehovah intervenes
;
the foolish shepherd falls by the

sword ; two-thirds of the people perish with him in the Messianic

crisis, but the remnant of one-third forms the seed of the new

theocracy (xi. 4-17 taken with xiii. 7-9, according to the necessary

transposition proposed by Ewald). All this must be an allegory of

past events, the time present to the author and his hopes for the

future beginning only at xi. 17, xiii. 7-9. The general situation is

clear : foreign kings govern Israel through native princes. The
details cannot be explained in the absence of information as to the

date and historical course of the events described
by_

the prophet
in allegorical form. But those who seek to escape this difficulty,

by supposing that the word of the prophet was unintelligible to

his contemporaries, and gained a true meaning only in its New
Testament fulfilment,* must forget that in Zech. xi. 9 the

shepherd wearies of his office and abandons the flock, while in the

New Testament the shepherd gives his life for the sheep, and that

in Zech. xi. 12, 13 the price is paid to the shepherd, but in the

New Testament to the traitor.

Chap. xii. presents a third variation on the Messianic promise.
All heathendom is gathered together against Jerusalem and perishes
there. Jehovah first gives victory to the countryfolk of Judah
and then they rescue the capital. After this triumph the noblest

houses of Jerusalem hold, each by itself, a great lamentation over a

martyr
&quot; whom they have pierced&quot; (or

&quot; whom men have pierced &quot;).

In xii. 10 bx followed by vbj? cannot be right. If DX be deleted,
L TT L

we may read &quot;IEJ&amp;gt;X vX, but not &quot;It^tf 1vX, which is not Hebrew.

Yet it is very doubtful if the deletion of DX is justifiable or suffi

cient. It is taken for granted that the readers will know who the

martyr is, and the exegesis of the church applies the passage to our
Lord. Chap. xiii. 1-6 is a continuation of chap. xii.

;
the dawn of

the day of salvation is accompanied by a general purging away of

idolatry and the enthusiasm of false prophets. Yet a fourth varia

tion of the picture of the incoming of the Messianic deliverance is

given in chap. xiv. The heathen gather against Jerusalem and
take the city, but do 7iot utterly destroy the inhabitants. Then
Jehovah, at a time known only to Himself, shall appear with all His
saints on Mount Olivet and destroy the heathen in battle, while the

men of Jerusalem take refuge in their terror in the great cleft that

opens where Jehovah sets His foot. Now the new era begins, and
even the heathen do homage to Jehovah by bringing due tribute

to the annual feast of tabernacles. All in Jerusalem is holy down
to the bells on the horses and the cooking-pots.

There is a striking contrast between chaps, i.-viii. and

chaps. ix.-xiv. The former prophecy is closely tied to the

situation and wants of the community of Jerusalem in the

second year of Darius I., and all that it aims at arises out
of the necessities of the time, and is of a practical and

possible kind the restoration of the temple and perhaps
the elevation of Zerubbabel to the throne of David. The
latter chapters, on the other hand, soar far above the field

of reality ;
the historical situation from which they start

can hardly be recognized ;
and the future hope has very

little connexion with the present. The fundamental differ

ence between the two parts of the book lies, not in the

.subject but in the nature of the prophecy, in the first part
realistic and almost prosaic, in the second vague and
fantastic. There are corresponding differences in style
and speech ;

and it is particularly to be noted that, while
the superscriptions in the first part name the author and

give the date of each oracle with precision, those in the

second part (ix. 1, xii. 1) are without name or date. That
l)oth parts do not belong to the same author must be ad-

1 See Wagenseil, Sota, p. 927 ; Lightfoot, on Matt. xxvi. 3.
- Matt, xxvii. 3-10

; cp. Jahrbb. f. D. Theol., 1878, p. 471 sq.

mitted. But most recent critics make the second part the

older. Chaps, ix.-xi. are ascribed to a contemporary of

Amos and Hosea, about the middle of the 8th century B.C.,

because Ephraim is mentioned as well as Judah, and

Assyria along with Egypt (x. 10), while the neighbours of

Israel appear in ix. 1 sq. in the same way as in Amos
i.-ii. That chaps, xii. -xiv. are also pre-exilic is held to

appear especially in the attack on idolatry and lying pro

phecy (xiii. 1-6); but, as this prophecy speaks only of Judah
and Jerusalem, it is dated after the fall of Samaria, and is

assigned to the last days of the Judaean kingdom on the

strength of xii. 11, where an allusion is seen to the mourn

ing for King Josiah, slain in battle at Megiddo. Some

suppose that the author of ix.-xi. is the Zechariah, son of

Jeberechiah, of Isa. viii. 2, and Bunsen ascribes xii.-xiv. to

the prophet Urijah, son of Shemaiah (Jer. xxvi. 20 sq.).

It is more likely that chaps, ix.-xiv. go all together and
are of much later date. These vague predictions have no

real spiritual affinity either with the prophecy of Amos,
Hosea, and Isaiah, or with that of Jeremiah, where we

always feel the solid ground of present reality under our

feet. It was only after the exile that prophecy lost its

close connexion with history and ceased to be built on

present realities. The kind of eschatology which we find

in Zech. ix.-xiv. was first introduced by Ezekiel, who in

particular is the author of the conception that the time of

deliverance is to be preceded by a joint attack of all nations

on Jerusalem, in which they come to final overthrow (Ezek.
xxxviii. sq. ;

Isa. Ixvi. 18-24; Joel). The importance at

tached to the temple service, even in Messianic times

(Zech. xiv.), implies an author who lived in the ideas of

the religious commonwealth of post-exile times. A future

king is hoped for
;
but in the present there is no Davidic

king, only a Davidic family standing on the same level

with other noble families in Jerusalem (xii. 7, 12). The
&quot; bastard

&quot;

(mixed race) of Ashdod reminds us of Neh.

xiii. 23 sqq. ;
and the words of ix. 12

(&quot;to-day, also, do I

declare that I will render double unto thee
&quot;)

have no sense

unless they refer back to the deliverance from Babylonian
exile. But the decisive argument is that in ix. 13 the

sons of Javan, i.e., the Greeks, appear as the representatives
of the heathen world-power. The prophecy, therefore, is

later than Alexander; and indeed the hostility to the Jews

implied in the passage just cited dates only from the time

when Palestine passed from the hands of the Ptolemies to

those of the Seleucids. Assyria and Egypt (x. 11) may
well be the Ptolemaic and Seleucid kingdoms, which to

gether made up for the Jews the empire of the sons of

Javan. In ix. 1 sq. (imitated from Amos
i.-ii.) Seleucid

Syria is described as parcelled out into a number of small

principalities, some of which were at the time nearly inde

pendent. That the Jews had reason enough to hate their

neighbours, even in later times, appears, e.g., in 1 Mac. v.
;

compare especially ix. 6, 7 with 1 Mac. v. 68. The
reference in ix. 8 would fit well with the Egyptian cam

paigns of Antiochus IV. Epiphanes, when Jerusalem suf

fered so much on the outward march and still more on the

return of his troops. That the victory of Judah over

the heathens is to precede the deliverance of Jerusalem

(xii. 5 sqq.) is a remarkable feature, hardly to be explained

except by the history of the Maccabee wars. The complaint
about idolatry also fits this period ;

and that a new kind of

prophecy then came up, in an age where it no longer had

a legitimate place, is far from unlikely.
If this date is assumed for chaps, ix.-xiv., we must hold

that, by the copious use of phrases from older prophets and

other means, the author sought to give his oracles an archaic

garb. That this is no unfair assumption appears especially

in xiv. 5, in the reference to the earthquake in the days
of Uzziah, which is natural only if the author addressed
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contemporaries of that catastrophe. This passage is indeed

a stronger argument for a date in the Assyrian period than

anything cited from chaps, ix.-xi. If, notwithstanding

this, no commentator dates chap. xiv. less than 150 years
after Uzziah, it is illegitimate to protest against the view

that in chaps, ix. sq. Ephraim is an archaizing name for

the Diaspora (1 Mac. v. 23, 45, 53).
How so late a piece was admitted among the prophetic

writings, while Daniel, written about the same time, is

placed only among the hagiographa, is a question not yet
answered. We know too little about the history of the

canon. A similar case is that of Isa. xxiv.-xxvii. But it

is not less difficult to explain how a prophecy of the 8th

century could have turned up in post-exile times and been

appended to the book of Zechariah.

The literature of the book is cited by C. H. H. Wright, Zechariah
and his Prophecies, 2d ed., London, 1879. See also Stade,

&quot; Deu-

terozacliarja,&quot; in Zeitschr. f. AT. Wiss., 1881, p. 1 sq. ; 1882, pp.

l;&amp;gt;Isq.,275sq. (J.WE.)

ZEITZ, an ancient manufacturing town in the extreme

south of the province of Saxony, Prussia, is pleasantly
situated on a hill on the White Elster, 22 miles south-

south-west of Leipsic and 29 south-south-east of Halle.

The river is here crossed by two iron bridges, and one stone

and one timber bridge. The Gothic abbey church dates

from the 15th century, but its Romanesque crypt from
the 12th. The old Franciscan monastery, now occupied

by a seminary, contains a library of 20,000 volumes.

Just outside the town rises the Moritzburg, built in 1564

by the dukes of Saxe-Zeitz, on the site of the bishop s

palace ;
it is now a reformatory and poorhouse. Zeitz has

manufactures of cottons and woollens, machinery, wax
cloth, musical instruments, vinegar, cigars, &c.

;
and wood-

carving, dyeing, and calico-printing are carried on. In the

neighbourhood there are considerable deposits of lignite,

and mineral -oil works. In 1885 the population was

21,261 (18,265 in 1880); in 1816 it was 6640.
Zeitz is an ancient place of Slavonic origin. From 968 till 1028

it was the seat of a bishopric, afterwards removed to Naumburg,
15| miles to the north-west, and styled Naumburg-Zcitz. In 1564
the last Koman Catholic bishop died, and his dominions were
thenceforward administered by princes of Saxony. From 1653 till

1718 Zeitz was the capital of the dukes of Saxe-Zeitz or Sachsen-

Zeitz. It thereafter remained in the possession of the electors of

Saxony until 1815, when it passed to Prussia.

ZELLE, or more usually CELLE, an industrial and com
mercial town in the district of Liineburg in Prussia, is

situated on the left bank of the navigable Aller, near its

junction with the Fuse and the Lachte, 23 miles to the

north-east of Hanover. The town, with which three

suburbs were incorporated in 1869, is well built. It is

the legal and official centre of a
&quot;circle,&quot;

and contains the

usual tribunals and bureaux, besides several schools,

benevolent institutions, and a prison. The library of the

appeal court-house consists of 60,000 vols. The principal
church contains a ducal burial vault, in which is buried

Sophia Dorothea, first wife of the elector George of Hanover,
afterwards George I. of England. The town-house dates

from the 14th century. The most interesting building in

Zclle is the former ducal castle, begun in 1485 in the Late
( Jothic style, but with extensive Renaissance additions of

the close of the 17th century. Caroline Matilda, the

divorced wife of Christian VII. of Denmark and sister of

George III. of England, resided here from 1772 till her

death in 1775; she is buried in the above-mentioned

church, and a memorial tablet has been erected to her in

the &quot; French garden
&quot;

outside the town. The industries

of the place include the manufacture of woollen yarn,
&amp;lt; igars, glue, printers ink, philosophical instruments, stoves,

bricks, &c.
;
and it carries on trade in wood, wool, honey,

wax, cranberries, and other articles. Nursery-gardening
flourishes in the fertile environs, where there are also a

large paper-mill and a Government stud farm. The popula
tion in 1885 was 18,782, almost entirely Protestant.

Zelle received town-rights in 1292. From about 1369 it was
the residence of the ducal family of Brunswick -Liineburg -Zelle,
which became extinct in 1705. In the 17th century Zelle was the

most strongly-fortified town in Liineburg. In 1757 it was besieged
and partly laid in ashes by Richelieu. At the peace of Zelle (5th

February 1679) Sweden gave in her adhesion to the peace of Kime-

guen. Zelle is the birthplace of Thaer (1752-1828), the eminent

agriculturist, and of Ernst K. F. Schulze (1789-1817), the poet.

ZEND-AVESTA, the original document of the religion
of ZOROASTER (q.v.), and still used by the PARSEES (q.v.) as

their bible and prayer book. The name &quot; Zend-Avesta &quot; has

been current in Europe since the time of Anquetil Duperron
(c. 1771), but the Parsees themselves call it simply Avesta,
Zend

(i.e., &quot;interpretation&quot;) being specially employed to

denote the translation and exposition of a great part of the

Avesta which exists in PAHLAVI (q.v.). Text and transla

tion are often spoken of together in Pahlavi books as

Avistdk va Zand (&quot;Avesta and Zend
&quot;),

whence (through a

misunderstanding) our word Zend-Avesta. The origin and

meaning of the word &quot;Avesta&quot; (or in its older form Avistdk)
are alike obscure

;
it cannot be traced further back than

the Sasanian period. The language of the Avesta is still

frequently called Zend
; but, as already implied, this is a

mistake. We possess no other document written in it, and
on this account modern Parsee scholars, as well as the

older Pahlavi books, speak of the language and the writing

indifferently as Avesta. As the original home of the lan

guage can only be very doubtfully conjectured, we shall

do well to follow the usage sanctioned by old custom and

apply the word to both. Although the Avesta is a work
of but moderate compass (comparable, say, to the Iliad

and Odysxey taken together), there nevertheless exists no

single MS. which gives it in its entirety. This circum

stance alone is enough to reveal the true nature of the

book : it is a composite whole, a collection of writings as

the Old Testament is. It consists, as we shall afterwards

see, of the last remains of the extensive sacred literature

in which the Zoroastrian faith was formerly set forth.

Contents and Character. As Ave now have it, the Avesta

consists of four parts, the Yasna, the Vispered, the

Vendidad, and the Khordah Avesta.

1. The Yasna, the principal liturgical book of the Parsees, in 72

chapters (hditi, hd), contains the texts that are read by the priest
at the solemn Yasna (Izeshne) ceremony. The arrangement of the

chapters is purely liturgical, although their matter in many cases

has nothing to do with the liturgical action. The kernel of the

whole book, around which the remaining portions are grouped,
consists of the Gdthdx or

&quot;hymns&quot;
of ZOROASTKR (q. v.}, the oldest and

most sacred portion of the entire canon. The Yasna accordingly
falls into three sections of about equal length, (a) The introduc

tion (chaps. 1-27) for the most part is made up of long-winded,
monotonous, reiterated invocations, (b) The Gathus (chs. 28-54)
contain the discourses, exhortations, and revelations of the prophet,
written in a metrical style and an archaic language, different in

many respects from that ordinarily used in the Avesta. As to the

authenticity of these hymns, see ZOKOA.STEK. The Gathas proper,

arranged according to the metres in which they are written, fall

into five subdivisions (28-37, 43-46, 47-50, 51, 53). Between chap.
37 and chap. 43 is inserted the so-called Seven -Chapter Yasna

(hapfanghdUi), a number of small prose pieces not far behind the

Gathas in antiquity, (f) The so-called Later Yasna (Aparti Yasnti)

(chaps. 54-72) has contents of considerable variety, but consists

mainly of invocations.

2. The Vixpcrcd, a minor liturgical work in 24 chapters (karde), is

alike in form and substance completely dependent on the Yasna
;

it is based upon the arrangement of the Yasna in its present form,
a circumstance proving its much later date as a whole. The name

Yispered, meaning &quot;all the chiefs&quot; (vi.yrf ratavti), has reference to

the spiritual heads of the religion of Ormuzd, invocations to whom
form the main contents of the book.

3. The Vcndidad ( Vidaevo Ddtcm], i.e., the law for the &quot;enemies

of the devil,&quot; contains in 22 chapters (fargard) a kind of dualistic

account of creation (chap. 1), the legend of Yinia and the golden

age (chap. 2), the praises of agriculture (chap. 3), and in the bulk of

the remaining chapters the circumstantial precepts of the religion
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with reference to purification and ecclesiastical penance. It may
with propriety be called the &quot;priestly

code&quot; of the Parsees.

The Yasna, Vispered, and Vendidad together constitute the

Avesta in the stricter sense of that word, and the reading of them

appertains to the priest alone. For liturgical purposes the sepa
rate chapters of the Vendidad and the Vispered are sometimes in

serted amongst those of the Yasna so as to form what is known as

the Vendidad Sade, which then, accompanied by certain liturgical

actions, is publicly read in the Parsee worship. The reading of the

Gathas and Vendidad in this case may, when viewed according to

the original intention, be taken as corresponding in some sense to

the sermon, while that of the Vispered and the rest of the Yasna

may be taken as corresponding to the hymns and prayers of Chris

tian worship.
4. In marked contrast to the three already mentioned is the

Khordah Avesta, or Little Avesta, which is designed equally for

priesthood and laity, and serves rather as a book of private devo

tion. Besides some short prayers, such as the Nyfiishes, the favourite

daily prayers of the Parsees, it contains the Yashts or songs of

praise, twenty-one in number, addressed to the Yazatas (Izads), the

deities and angels of the Ormuzd creed.

Over and above the four books just enumerated there are a con

siderable number of fragments from other books, as well as quota
tions, glosses, and glossaries.

In its present form, however, the Avesta is only a frag

mentary remnant of the old priestly literature of Zoroas-

trianism, a fact confessed by the learned tradition of the

Parsees themselves, according to which the number of

Yashts was originally thirty. The truth is that we possess
but a trifling portion of a very much larger original Avesta,
if we are to believe native tradition, carrying us back to

the Sasanian period, which tells of an original Avesta
in twenty-one books called naslcs or nosks, as to the names,

contents, and chapters of which we have several more or less

detailed accounts, particularly in the Pahlavi Dinkard and
in the Rivayats. From the same sources we learn that even
then a considerable portion of the original Avesta had been
lost : we are told that of a number of nosks only a small

portion was found to be extant &quot;after Alexander.&quot; For

example, of the seventh nosk, which &quot; before Alexander &quot;

had as many as fifty chapters, there then remained only
thirteen

; and similar things are alleged about the eighth,

ninth, tenth, and other nosks. But even of the remains of

the original Avesta, as these lay before the authors referred

to, only a small portion has survived to our time. Of all

the nosks one only, the nineteenth, has come down to us

unimpaired and intact, the Vendidad, All the others,
with the exception of slight traces, have disappeared in the

course of centuries.

It would be rash to treat in an offhand way this old

tradition about the twenty-one nosks as pure invention.

The number twenty-one indeed points to an artificial

arrangement of the material
;
for twenty-one is a sacred

number, and the most sacred prayer of the Parsees, the so-

called Ahuno Vairyo (Honovar) contains twenty-one words
;

and it is also true that in the enumeration of the nosks
we miss the names of the books we know Yasna, Vispered,
as well as the Yashts and the Khordah Avesta. But either

we must regard them as having been included among the

nosks, though under other names, or, what is even more

probable, we must assume that even &quot;at that early date

special liturgical manuals the Yasna especially distinct

from the nosks had already been compiled for the practical
use of the priests. Further, the statements of the Dinkard
and other writings leave on one a very distinct impression
that the authors actually had before them the text of the

nosks, or at all events of a large part of them. And, besides,
in other directions there are numerous indications that
such books had once really existed. In the Khordah Avesta
as we now have it we find two Srosh Yashts

;
with regard

to the first, it is expressly stated in old MSS. that it

was taken from the Hadokht nosk (the twentieth, accord

ing to the Dinkard). From the same nosk also a consider
able fragment (Yt., 21 and 22 in Westergaard) has been

taken. So also the extensive quotations from Avesta texts

in the Niringistdn, a Pahlavi book, are probably the

disjecta membra of the seventeenth (or Husparam) nosk.

Lastly, the numerous other fragments, the quotations in

the Pahlavi translation, the many references in the Bunda-
hish to passages of this Avesta not now known to us, all

presuppose the existence in the Sasanian period of a much
more extensive Avesta literature than the mere prayer
book now in our hands. The existence of an original
Avesta is far from being a mere myth. But, even granting
that a certain obscurity still hangs undispelled over the

problem of the old Avesta, with its twenty-one nosks, we

may well believe the Parsees themselves, when they tell us

that their sacred literature has passed through successive

stages of decay, the last of which is represented by the

present Avesta. There is evidence of this in the patchwork
and fragmentary character of some portions of the present
Avesta

; and, moreover, in the MS. evidence of recent

centuries we are able to observe with our own eyes the

actual process of abridgment gradually going on, and to

trace the manner in which certain portions of the present
Avesta slowly passed out of currency. This holds good,
in particular, of the greater Yashts. The transcribers of

the Khordah Avesta satisfied themselves for the most part
with those prayers which were currently in use, such as

the Nyaishes and one or two of the smaller and inter

mediate Yashts. The great Yashts are not of very frequent
occurrence : some of them indeed are already met with but

seldom, and MSS. containing all the Yashts are of great

rarity. Of the fifteenth, seventeenth, and nineteenth Yashts

we might even venture to predict that some centuries

hence they may perhaps be found defying the tooth of

time in not more than a single manuscript copy.

Origin and History. While all that Herodotus
(i. 132)

has got to say is that the Magi sang
&quot; the theogony

&quot;

at

their sacrifices, Pausanias is able to add (v. 27, 3) that

they read from a book. Hermippus in the 3d century
B.C. affirmed that Zoroaster, the founder of the doctrine of

the Magi, was the author of twenty books, each containing

100,000 verses. According to the Arab historian Tabari,
these were written on 1200 cowhides, a statement confirmed

by Masudi, who writes,
&quot; Zartusht gave to the Persians

the book called Avesta. It consisted of twenty-one parts,
each containing 200 leaves. This book, in the writing
which Zartusht invented and which the Magi called the

writing of religion, was written on 12,000 cowhides, bound

together by golden bands. Its language was the Old Persian,
which no one now understands.&quot; These statements suffi

ciently establish the existence and great bulk of the sacred

writings. Parsee tradition adds a number of interesting
statements as to their history. According to the Arda-

Viraf-Ndma, stated to have been written during the

Sasanian period, the religion revealed through Zoroaster

had subsisted in its purity for 300 years when Iskander

Ilumi (Alexander the Great) invaded and devastated Iran,
and burnt the Avesta which, written on cowhides with

golden ink, was preserved in the archives at Persepolis.

According to the Dinkard, there were two copies, of which

one was burnt, while the second perished at the hands of

the Greeks in some other way. The Rivayats have it that

Alexander burnt the greater part of the twenty-one nosks,
and go on to say that after his death the Zoroastrian priests

met, gathered the scattered fragments which had escaped
the ravages of war, and put together the present collection,

which is but a small portion of the original book. With

regard to this editing the Dinkard gives various details.

It tells us that the collecting of the Avesta fragments, so

far as these were still extant, whether in writing or in oral

tradition, began under the last of the Arsacids at the

command of King Vologeses. The first of the Sasanians,
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Ardeshir Babagan, and his son Shapur I. resumed and con

tinued the work, and proclaimed the new Avesta thus pro

duced as canonical. Finally, under Shapur II. (309-380)
a new revision and final redaction were made by Adarbad

Mahraspand
It is possible enough for historical criticism to regard

this tradition in many of its features as mere fiction, or as a

perversion of facts made for the purpose of transferring the

blame for the loss of a sacred literature to other shoulders

than those really responsible for it. People may, if they

choose, absolve Alexander from the charge of vandalism of

which he is accused
;
but the fact nevertheless remains,

that he sutFered the palace at Persepolis to be burnt (Diod.,

xvii. 72
; Curt., v. 7).

Even the statement as to the one

or two complete copies of the Avesta may be given up
as the invention of a later day. Nevertheless the essential

elements of the tradition remain unshaken, viz., that the

original Avesta or old sacred literature, divided on account

of its great bulk and heterogeneous contents into many
portions and a variety of separate works, had an actual

existence in numerous copies and also in the memories

of priests, that, although gradually diminishing in bulk, it

remained extant during the long period of foreign domina

tion and ecclesiastical decay after the time of Alexander,
and that it served as a basis for the redaction subsequently
made. The kernel of this native tradition the fact of a

late collection of older fragments appears indisputable.

The character of the book is entirely that of a compilation.
In its outward form the Avesta as we now have it belongs

to the Sasanian period, the last survival of the compilers
work already alluded to. And it need hardly be said that

the collecting and arranging of the scattered fragments
often rendered necessary, or at least desirable, certain ad

ditions by the redactors own hands. But, broadly speaking,
the materials out of which the compilers reared their build

ing belonged originally to older structures and are of very
various dates. Opinions differ greatly as to the precise

age of the original texts brought together by subsequent
redactors : according to some, they are pre-Achaemenian ;

according to Darmesteter, they were written in Media
under the Achaemenian dynasty ; according to Eduard

Meyer, they are on the whole of Sasanian origin ; according
to some, their source must be sought in the east, according
to others, in the west, of Iran. But to search for a precise
time or exact locality is to deal with the question too

narrowly ;
it is more correct to say that the Avesta was

worked at from the time of Zoroaster down to the Sasanian

period. Its oldest portions, the Gathas, proceed from
Zoroaster himself. This conclusion is inevitable for every
one to whom Zoroaster is an historical personality, and who
does not shun the labour of an unprejudiced research into

the meaning of those difficult texts (comp. ZOROASTER).
The rest of the Avesta, in spite of the opposite opinion of

learned Parsees, does not even claim to come from Zoroaster.

As the Gathas constitute the kernel of the Later Yasna, so

they ultimately proved to be the first nucleus of a religious
literature at large. The language in which Zoroaster

taught, especially a later development of it, an idiom in

disputably belonging to eastern Iran, remained as the

standard with the followers of Zoroaster, and became the

sacred language of the priesthood of the faith which he
had founded

;
as such it became, so to speak, absolved

from the ordinary conditions of time and space. Taught
and acquired as an ecclesiastical language, it was enabled

to live an artificial life long after it had become extinct

as a vernacular, in this respect comparable to the Latin of

the Middle Ages or the Hebrew of the rabbinical schools.

The various texts themselves enable us to trace its gradual

paralysis, decay, and death. It is only from this point of

view that the language can be used as a criterion for the

relative chronology of these. Any more exact arrangement
seems almost impossible ;

we have practically no other tests

to apply. The priests by whom the texts were edited gave
them the form intended to be valid once for all and refrained

from any allusion to ephemeral relations. The following
conclusions may be stated in a general way.

The language of the Avesta travelled with the Zoroastrian

religion and with the main body of the priesthood, in all

probability, that is to say, from east to west
;
within the

limits of Iran it became international. The Avesta texts

must have passed through a long process of development,
which did not reach its close till at a comparatively late

period. Many portions are the result of repeated redacting
and compiling ;

older texts are removed from their original

connexion, and worked into new ones or made use of in

these. In these operations the revisers of the Sasanian

epoch may be presumed to have had only the smallest

share
;
the texts they had before them were already for

the most part in a revised form. They were no longer in

a position to give a relatively correct text
;
what they still

had in their power to some extent to perform is approxi

mately exhibited in such passages as Yt., 1, 12 sq.; Yt., 2,

11 sq. ; Yt., 10, 120 sq., perhaps in part translated back

from the Pahlavi.

The great Yashts and the Vendidad are the most
instructive portions for the history of the text. The

original kernel of Yashts 5, 8, 15, 17, 19 consists of

the Iranian mythology of gods and heroes which had
its origin in the East, and there also was cast into a

poetical form. Fragments of it were worked into the

framework of the great Yashts at a much later date. The
author of Vend., 2 used in a fragmentary way a poetic
version of the Yima legend. The redactor of Vend., 3,

judging from the monotonous and clumsy style of the

opening sections, must have been prosaic enough ; yet from

the twenty-fourth paragraph onwards we have a bright
and pleasant description of the blessings of agriculture, in

a poetical form, that contrasts singularly with what im

mediately precedes it, and must certainly have been

borrowed from an older source. In this way alone can we
in other instances also account for the numerous verses with

which the prose is often interspersed. Their function often

was merely to set off and ornament the later prose. Oi

&quot;genuine&quot;
and

&quot;spurious&quot;
there can be in this connexion

no question, but only of &quot;older&quot; and &quot;more recent.

However vague and obscure the question may remain after

all has been said, we can at least lay so much down as

fundamentally fixed, namely, that all that is metrical in

the Avesta bears the stamp of a higher antiquity than

does the prose.
As has been already stated, the Avesta now in our hands

is but a small portion of the book as edited under the

Sasanians. The large part perished under the devastating
wave of persecution which broke over Iran with the

Mohammedan invasion, or under the still more fatal influ

ences of the apathy and forgetfulness of its proper guardians.
The understanding of the older Avesta texts was far from

perfect even at the time when they were being edited and
revised. The need for a translation and interpretation
became evident; and under the later Sasanians the majority
of the books, if not the whole of them, were rendered into

the current Pahlavi. A thorough use of this translation

will not be possible until we have it in good critical editions,

and acquaintance with its language ceases to be the mono

poly of a few privileged individuals. For the interpretation
of the older texts it is of great value. The Parsee priest

Neryosangh subsequently translated a portion of the Pahlavi

version into Sanskrit.

The MSS. of tho Avesta are comparatively speaking of recent

date. The oldest is the Puhlavi Yispered in Copenhagen, of date

XXIV. -
&quot;98
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1258. Xext come the four MSS. of the Herbad Mihirapan Kai

Khusro at Cainbay (1323 and 1324), two Vendidads with Pahlavi

in London and Copenhagen, and two Yasnas with Pahlavi in

Copenhagen and Bombay, in the possession of Dastur Jamaspji

Minocheherji, who of all the Parsees is richest in old and good MSS.

Generally speaking, the MSS. fall off in quality and carefulness

in proportion to their lateness
;
an honourable exception must be

made in favour of those proceeding from Kirman and Yazd in

Persia, mostly dating from the 17th and 18th centuries.

The first European scholar to direct attention to the Avesta was

Hyde of Oxford, in his Historia Eeligionis Veterum Pcrsarum

coninique Magonim (1700), which, however, failed to awaken any
lasting interest in the sacred writings of the Parsees. The merit of

achieving this belongs to the enthusiastic Orientalist Anquetil
Duperron, the fruit of whose prolonged stay in India (from
1754 to 1761) and his acquaintance with the Parsee priests was a

translation (certainly very defective) of the Zend-Avesta. The
foundation of a scientific exegesis was laid by Burnouf. The

interpretation of the Avesta is one of the most difficult problems of

Oriental philology. To this very day no kind of agreement has

been reached by conflicting schools even upon some of the most

important points. The most salient contributions are those of

Westergaard, Spiegel, Darmesteter, Roth, and Bartholomae. Opi
nion is divided also as to the significance of the Avesta in the liter

ature of the world. The exaggerated enthusiasm of Anquetil Du
perron has been followed, especially since Spiegel s translation, by
an excessive reaction. The future will doubtless be more just with

regard to the importance of the book for the history of religion in

general and even of Christianity.

Editions. The first complete editions were that by Westergaard (Copenhagen,
1852-54) and that of the Avesta in the stricter sense, along with the Pahlavi

translation, by Spiegel (Vienna, 1853-58). A new and complete edition by
Gelduer has been in course of publication since 1885. The best translation is

that by Darmesteter and Mills in Sacred Books of the East (3 vols., Oxford, 1SSO

sy., with an excellent introduction by the first-named).
Literature. See Anquetil Duperron, Zend-Avesta, Ouvrage de Zoroastre, &c.,

(Paris, 1771); Hang, Kssays on the Sacred Language, &c., of the Parsis, especially
in the new edition by E. W. West (London, 1878) ; De Harlez, Introduction
a I Etude de VA vesta (Paris, 1881); Max Duncker, Geschichte des Alterthums, vol.

iv.; and Eduard Meyer, Geschichte des Alttrthunis (Stuttgart, 1884). (K. G.)

ZENO, emperor of the East from 474 to 491, was an
Isaurian of noble birth, and originally bore the name of

Trascalissoeus, which he exchanged for that of Zeno on his

marriage with Ariadne, daughter of Leo I., in 468. Of his

early life nothing is known
;

after his marriage (which was

designed by Leo to secure the Isaurian support against his

ambitious minister Aspar) he became patrician and com
mander of the imperial guard and of the armies in the East.

While on a campaign in Thrace he narrowly escaped
assassination

;
and on his return to the capital he avenged

himself by compassing the murder of Aspar, who had

instigated the attempt. In 474 Leo I. died after appointing
as his successor Leo the son of Zeno and Ariadne

; Zeno,

however, with the help of his mother-in-law Verina,
succeeded in getting himself crowned also, and on the

death of his son before the end of the year became sole

emperor. In the following year, in consequence of a revolt

fomented by Verina in favour of her brother Basiliscus, he
was compelled to take refuge in Isauria, whither he was

pursued by Illus and Trocundus, two of the usurper s

generals, and where, after sustaining a defeat, he was

compelled to shut himself up in a strong castle. Basiliscus,

however, soon outstripped Zeno in avarice, cruelty, and

self-indulgence, and the vicissitudes of war and intrigue

ultimately enabled the latter to re-enter Constantinople
unopposed (July 477), while his rival was banished to

Phrygia, where he soon afterwards died. The remainder of

Zeno s reign was disturbed by numerous other less formid
able revolts, and it was to relieve himself of the pressure
of one of these that in 487 he gave THEODOEIC (q.v.)

permission to invade Italy and dethrone Odoacer, which
led to the establishment of the Ostrogothic kingdom in

Italy. At an earlier period of his reign (476) Zeno had
received the deputation from the Roman senate which
announced the deposition of Romulus Augustulus. In
ecclesiastical history the name of Zeno is associated with
the Henoticon or instrument of union, promulgated by him
and signed by all the Eastern bishops, with the design
of terminating the Monophysite controversy. The docu

ment, which is given by Evagrius (H.E., iii. 14), re-affirms

the doctrine of the Nicseno-Constantinopolitan creed, and
renews the condemnation of Nestorius pronounced by the

council of Ephesus, but adroitly avoids the crucial point as

to the unity or duality of natures in the Incarnate Word,
treating this as an open question.
ZENO OF CITIUM. See STOICS.

ZENO OF ELBA, son of Teleutagoras, is supposed to

have been born towards the beginning of the 5th century
B.C. The pupil and the friend of Parmenides, he sought
to recommend his master s doctrine of the existence of

the One by controverting the popular belief in the exist

ence of the Many. In virtue of this method of indirect

argumentation he is regarded as the inventor of &quot; dia

lectic,&quot;
that is to say, disputation having for its end not

victory but the discovery or the transmission of truth.

He is said to have been concerned in a plot against a

tyrant, and on its detection to have borne with exemplary
constancy the tortures to which he was subjected ;

but

authorities differ both as to the name and the residence

of the tyrant and as to the circumstances and the issue

of the enterprise.
In Plato s Parmenides, Socrates,

&quot; then very young,
meets Parmenides, &quot;an old man some sixty-five years of

age,&quot;
and Zeno,

&quot; a man of about forty, tall and person

able,&quot;
and engages them in philosophical discussion. But

it may be doubted whether such a meeting was chrono

logically possible. Plato s account of Zeno s teaching

(Parmenides, 128 sq.) is, however, presumably as accurate

as it is precise. In reply to those who thought that

Parmenides s theory of the existence of the One involved

inconsistencies and absurdities, Zeno tried to show that the

assumption of the existence of the Many carried with it

inconsistencies and absurdities grosser and more numerous.

In early youth he collected his arguments in a book,

which, according to Plato, was put into circulation without

his knowledge.
Of the paradoxes used by Zeno to discredit the belief in plurality

and motion, eight survive in the writings of Aristotle and Simpli-
cius. They are commonly stated as follows. 1

(1) If the Existent
is Many, it must be at once infinitely small and infinitely great,

infinitely small, because the parts of which it consists must be in

divisible and therefore without magnitude ; infinitely great, be

cause, that any part having magnitude may be separate from any
other part, the intervention of a third part having magnitude is

necessary, and that this third part may be separate from the other
two the intervention of other parts having magnitude is necessary,
and so on ad infinitum. (2) In like manner the Many must be

numerically both finite and infinite, numerically finite, because
there are as many things as there are, neither more nor less

;

numerically infinite, because, that any two things may be separate,
the intervention of a third thing is necessary, and so on ad infinitum.

(3) If all that is is in space, space itself must be in space, and so

on ad infinitum. (4) If a bushel of corn turned out upon the floor

makes a noise, each grain and each part of each grain must make
a noise likewise

; but, in fact, it is not so. (5) Before a body in

motion can reach a given point, it must first traverse the half of the

distance; before it can traverse the half of the distance, it must first

traverse the quarter ;
and so on ad infinitum. Hence, that a body

may pass from one point to another, it must traverse an infinite

number of divisions. But an infinite distance (which Zeno fails to

distinguish from a finite distance infinitely divided) cannot be

traversed in a finite time. Consequently, the goal can never be

reached. (6) If the tortoise has the start of Achilles, Achilles can
never come up with the tortoise

; for, while Achilles traverses the
distance from his starting-point to the starting-point of the tortoise,

the tortoise advances a certain distance, and while Achilles traverses

this distance the tortoise makes a further advance, and so on ad

infinitum. Consequently, Achilles may run ad infinitum without

overtaking the tortoise. [This paradox is virtually identical with

(5), the only difference being that, whereas in (5) there is one body,
in (6) there are two bodies, moving towards a limit. The

&quot;infinity&quot;

of the premise is an infinity of subdivisions of a distance which is

finite
;
the

&quot;infinity&quot;
of the conclusion is an infinity of distance.

Thus Zeno again confounds a finite distance infinitely divided with
an infinite distance. If the tortoise has a start of 1000 feet, Achilles,

See Zeller, l)ie 1 hilosopJiic d. G ricchen, I. 540 $q. ; Grundriss, 54.
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on the supposition that his speed is ten times that of the tortoise,

must traverse an infinite number of spaces, 1000 feet, 100 feet,

10 feet, &c., and the tortoise must traverse an infinite number of

spaces, 100 feet, 10 feet, 1 foot, &c., before they reach the point,
distant from their starting-points 1111J feet and 11 1J feet respect

ively, at which the tortoise is overtaken. In a word, 1000, 100,

10, &c.
,
in (6) and J, |, ^, &c., in (5) are convergent series, and

1111J and 1 are the limits to which they respectively approximate.]
(7) So long as anything is in one and the same space, it is at rest.

Hence an arrow is at rest during every moment of its flight, and
therefore also during the whole of its flight. (8) Two bodies mov
ing with equal speed traverse equal spaces in equal times. But,
when two bodies move with equal speed in opposite directions, the

one passes the other in half the time in which it passes it when at

rest. These propositions appeared to Zeno to be irreconcilable.

In short, the ordinary belief in plurality and motion seemed to

him to involve fatal inconsistencies, whence he inferred that Par-

menides was justified in distinguishing the mutable movable Many
from the immutable immovable One, which alone is really existent.

In other words, Zeno re-affirmed the dogma, &quot;The Ent is, the Xon-
ent is not.&quot; It may seem strange that a reasoner so acute should
confound that which is infinitely divisible with that which is in

finitely great, as in (1), (2), (5), and (6) ;
that he should identify

space and magnitude, as in (3) ;
that he should neglect the imper

fection of the organs of sense, as in (4) ;
that he should resolve

motion into a series of states of rest, and on the strength of this

analysis deny the reality of motion, as in (7); and that he should

ignore the relativity of speed, as in (8). But Zeno s perplexity
was genuine, and his end was positive. He was neither an eristic

seeking an argumentative victory, nor a sceptic despairing of truth,
but an honest thinker, breaking ground in a new field with indiffer

ent success.

Great as was the importance of these paradoxes of

plurality and motion in stimulating speculation about

space and time, their direct influence upon Greek thought
was less considerable than that of another paradox,

strangely neglected by historians of philosophy, the

paradox of predication. We learn from Plato (Parmenides,
127 D) that &quot;the first hypothesis of the first argument&quot;

of Zeno s book above mentioned ran as follows : &quot;If ex

istences are many, they must be both like and unlike

[unlike, inasmuch as they are not one and the same, and

like, inasmuch as they agree in not being one and the

same, Proclus, On the Parmenides, ii. 143]. But this is

impossible ;
for unlike things cannot be like, nor like

things unlike. Therefore existences are not
many.&quot; That

is to say, not perceiving that the same thing may be at

once like and unlike in different relations, Zeno regarded
the attribution to the same thing of likeness and unlike-

ness as a violation of what was afterwards known as the

principle of contradiction
; and, finding that plurality

entailed these attributions, he inferred its unreality. Now,
when without qualification he affirmed that the unlike

thing cannot be like, nor the like thing unlike, he was on
the high road to the doctrine maintained three-quarters of

a century later by the Cynics, that no predication which is

not identical is legitimate. He was not indeed aware how
deeply he had committed himself

;
otherwise he would

have observed that his argument, if valid against the Many
of the vulgar, was valid also against the One of Parmenides,
with its plurality of attributes, as well as that, in the

absence of a theory of predication, it was useless to specu
late about knowledge and being. But others were not

slow to draw the obvious conclusions
;
and it may be con

jectured that Gorgias s sceptical development of the Zeno-
nian logic contributed, not less than Protagoras s sceptical

development of the Ionian physics, to the diversion of the

intellectual energies of Greece from the pursuit of truth to

the pursuit of culture.

For three-quarters of a century, then, philosophy was
at a standstill

; and, when in the second decade of the 4th

century the pursuit of truth was resumed, it was plain
that the difficulty raised by Zeno must be met before the

problems which had occupied the earlier thinkers the

problem of knowledge and the problem of being could
be so much as attempted. Accordingly, in the seventh

book of the Republic, where Plato propounds his scheme
of Academic education, he directs the attention of studious

youth primarily, if not exclusively, to the concurrence of

inconsistent attributes; and in the Ph&do, 102B-103A,
taking as an instance the tallness and the shortness simul

taneously discoverable in Simmias, he offers his own theory
of the immanent idea as the solution of the paradox.
Simmias, he says, has in him the ideas of tall and short.

Again, when it presently appeared that the theory of the

immanent idea was inconsistent with itself, and moreover

inapplicable to explain predication except where the sub

ject was a sensible thing, so that reconstruction became

necessary, the Zenonian difficulty continued to demand
and to receive Plato s best attention. Thus, in the Par
menides, with the paradox of likeness and unlikeness for

his text, he inquires how far the current theories of being

(his own included) are capable of providing, not only for

knowledge, but also for predication, and in the concluding
sentence lie suggests that, as likeness and unlikeness,

greatness and smallness, &c., are relations, the initial

paradox is no longer paradoxical ;
while in the Sophist,

Zeno s doctrine having been shown to be fatal to reason,

thought, speech, and utterance, the principle which in the

Parmenides is applied to avra K.a.6 avra ft8t] and to

sensible particulars is extended to include the case of eiS?;

which are not avra KaO avrd. It would seem then that,

not to Antisthenes only, but to Plato also, Zeno s paradox
of predication was a substantial difficulty ;

and we shall

be disposed to give Zeno credit accordingly for his percep
tion of its importance.

In all probability Zeno did not observe that in his

controversial defence of Eleaticism he was interpreting
Parmenides s teaching anew. But so it was. For, while

Parmenides had recognized, together with the One, which

is, and is the object of knowledge, a Many, which is not,
and therefore is not known, but nevertheless becomes, and
is the object of opinion, Zeno plainly affirmed that plur

ality, becoming, and opinion are one and all inconceivable.

In a word, the fundamental dogma,
&quot; The Ent is, the Non-

ent is
not,&quot;

which with Parmenides had been an assertion

of the necessity of distinguishing between the Ent, which

is, and the Non-ent, which is not, but becomes, was with
Zeno a declaration of the Non-ent s absolute nullity. Thus,

just as Empedocles developed Parmenides s theory of the

Many to the neglect of his theory of the One, so Zeno

developed the theory of the One to the neglect of the

theory of the Many. With the severance of its two mem
bers Eleaticism proper, the Eleaticism of Parmenides, ceased

to exist.

The first effect of Zeno s teaching was to complete the

discomfiture of philosophy. For the parodox of predica
tion, which he had used to disprove the existence of

plurality, was virtually a denial of all speech and all

thought, and thus led to a more comprehensive scepticism
than that which sprang from the contemporary theories of

sensation. Nevertheless, he left an enduring mark upon
Greek speculation, inasmuch as he not only recognized the

need of a logic, and grappled, however unsuccessfully, with

one of the most obvious of logical problems, but also by
the invention of dialectic provided a new and powerful
instrument against the time when the One and the Many
should be reunited in the philosophy of Plato.

Bibliography. F. W. A. Mullach, Fragmenta Philosophonim
Gnvcornm, Paris, 1860, i. 266 sq. ; Zelh-r, Die Philosophic d. Gricchen,

Leipsic, 1876, i. 534-552
;
P. Tannery, Pour V Histoirc de In Science

Hellene, Paris, 1887, pp. 247- 2(il. Ignoring the philosophical
aspect of Zeno s teaching, Tannery supposes him to have main
tained in opposition to the Pythagoreans that body is not a sum
of points, time not a sum of moments, and motion not a sum of

passages from point to point. For histories of philosophy and
other works upon Eleaticism, see PAKMEMDKS. (H. JA.)
ZEXOBIA. See PALMYRA, vol. xviii. p. 201 */.
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ZENTA, a market town of Hungary, in the county of

Bacs-Bodrog, on the right bank of the river Theiss, 20

miles south of Szegedin, is historically known for the

decisive victory won in its vicinity by Prince Eugene over

the Turks in 1696. The population, which is purely agri

cultural, numbered 21,200 in 1880, and 16,000 in 1886.

ZEPHANIAH (Sophonias, 2o&amp;lt;j&amp;gt;ovia&amp;lt;5,
Heb. rVJD*, whom

Jehovah hides
&quot;

or &quot;

protects
&quot;

; compare the Phoenician

man s or woman s name bjHJDV, C.I.S., No. 207, Euting,
Pun,. Steine, p. 16), son of Cushi, the ninth, according to

the order of his book, among the twelve minor prophets,
flourished in the reign of Josiah of Judah, and apparently
before the great reformation in the eighteenth year of that

king (621 B.C.). For various forms of idolatry put down
in that year are spoken of by Zephaniah as still prevalent
in Judah (chap. i. 4 sq.}, and are specified in such a connexion

as to imply that they were not the secret sins of individuals,
but held the first place among the national backslidings
that could, as the prophet teaches, be removed only by
a sweeping judgment on the state. Of the person of

Zephaniah nothing is known
;
but it has been conjectured

that his great-great-grandfather Hezekiah (chap. i. 1) is

the king of that name, and if so he belonged to the highest
class of Judsean society.

The genuineness and integrity of the short prophecy
ascribed to Zephaniah do not seem to be open to reasonable

doubt. Stade (Gesch. Isr., i. 644) raises a question about

chap, iii., and if this were a distinct oracle there would be
no cogent reason to ascribe it to the author of the two

chapters that precede; for the book of the minor prophets is

made up of a number of short pieces, some bearing a name
and some anonymous, and it is only old usage that ascribes

the anonymous pieces to the last preceding prophet whose
name is prefixed to his prophecy. But, though the sequence
of thought in the book of Zephaniah is not so smooth as

a Western reader may desire, a single leading motive runs

through the whole, and the first two chapters would be

incomplete without the third, which moreover is certainly

pre-exilic (verses 1-4), and presents specific points of con

tact with what precedes as well as a general agreement
in style and idea.

The dominating motive of the whole is the approach of

a sweeping and world-wide judgment, which the prophet
announces as near at hand, and interprets, on the lines laid

down by Isaiah in his prophecies about Israel and Assyria,
as designed to destroy the wicked and prepare the way
for the visible sovereignty of the righteous God of Israel.

As regards Judah, which forms the subject of the first and
third chapters, the effect of the judgment will be to sift

out the idolaters, the men of violence and wrong, the false

prophets and profane priests, the hardened men of the
world to whom all religion is alike and who deem that

the Lord will do neither good nor evil. The men who
seek meekness and righteousness will be left, a poor and

lowly people, trusting in the name of the Lord and eschew

ing falsehood. To them a future of gladness is reserved,
a peaceful life under Jehovah s immediate kingship and

loving protection. Such an ideal necessarily implies that

they shall no longer be threatened by hostility from with

out, and this condition is satisfied by the prophet s view
of the effect of the impending judgment on the ancient
enemies of his nation. The destruction of the Philistines

on the west and of Moab and Ammon on the east will

enable the Hebrews to extend their settlements from the

Mediterranean to the Syrian desert; and their remoter

oppressors, the Ethiopians and Assyrians, shall also perish.
That Ethiopia appears instead of Egypt is in accordance
with the conditions of the time. It was with Ethiopic
dynasts holding sway in Egypt that Assyria had to con
tend during the 7th century B.C., when the petty kingdoms

of Palestine were so often crushed between the collision

of the two great powers, and even Psammetichus, the con

temporary of Josiah, and the restorer of a truly Egyptian
kingdom, was nominally the heir of the great Ethiopian
sovereigns.

These conceptions are closely modelled on the scheme
of Jehovah s righteous purpose worked out by Isaiah a

century before, when Judah first felt the weight of the

Assyrian rod, and they afford the most conclusive evidence

of the depth and permanence of that great prophet s influ

ence. But in one point there is an important divergence.
In Isaiah s view Assyria is the rod of God s anger ; and,
when the work of judgment is complete and Jehovah
returns to the remnant of His people, the theodicea is com

pleted by the fall of the unconscious instrument of the

divine decrees before the inviolable walls of the holy
mountain. Zephaniah in like manner looks to an all-con

quering nation as the instrument of divine judgment on
Judah and the rest of the known world. He represents
the day of Jehovah, according to the old meaning of that

phrase, as a day of battle (not an assize day) ;
he speaks

of the guests invited to Jehovah s sacrifice, i.e., to a great

slaughter, of alarm against fenced cities, of blood poured
out as dust, of pillage and desolation at the hand of an

enemy. But beyond this all is vague; we neither hear
who the sword of Jehovah

(ii.
1 2) is, nor what is to become

of him when his work is completed. Isaiah s construction

has in all its parts a definite reference to present political

facts, and is worked out to a complete conclusion
; Zephaniah

borrows the ideas of his predecessor without attaining to

his clearness of political conception, and so his picture is

incomplete. The foreign conqueror, by whom Judah is to

be chastised and Nineveh and Ethiopia destroyed, is brought
on to the stage, but never taken off it. It is safe to con

clude that the principal actor in the prophetic drama, who
is thus strangely forgotten at the last, was not as real and

prominent a figure in Zephaniah s political horizon as

Assyria was in the horizon of Isaiah. At the same time
it is reasonable to think that so complete a reproduction
of Isaiah s ideas in the picture of a new world-judgment
was not formed without some stimulus from without, and
this stimulus has been sought in the Scythian invasion of

western Asia, to which some of Jeremiah s earlier prophecies
also appear to refer; see ISRAEL, vol. xiii. p. 415. But
from the analysis given in the article SCYTHIA (vol. xxi. p.

577) it is doubtful whether the Scythians had appeared
even on the distant horizon at the date of Zephaniah s

prophecy,
1
while, on the other hand, the movements in the

far East which preceded the first siege of Nineveh are

chronologically suitable, and appear to afford quite sufficient

basis for Zephaniah s undefined anticipation of a general

political convulsion. How the danger that threatened

Nineveh stirred the mind of the Hebrews appears also

from the prophecy of Nahum.
Be this as it may, the comparison between Isaiah and Zephaniah

affords an instructive example of the difference between original
and reproductive prophecy. All the prophets have certain funda
mental ideas in common, and each has learned something from his

predecessors. If Zephaniah draws from Isaiah, Isaiah himself drew
from Amos and Hosea. But Isaiah goes to his predecessors for

general principles, and shapes the application of these principles to

the conditions of his own time in a manner altogether fresh and in

dependent. Zephaniah, on the other hand, goes to his predecessor
for details

;
he does not clearly distinguish between the form and

the substance of the prophetic ideas, and looks for a final consum
mation of the divine purpose, not only in accordance with the

principles of Isaiah, but on the very lines which that prophet had
laid down. But these lines were drawn on the assumption that

the Assyrian judgment was final and would be directly followed by
the reign of righteousness. This assumption was not justified by

1 The Scythians appeared in Media about 619 B.C., and, if they were

really Sacse and came from the East, their appearance in Palestine

would fall still later.
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the event
;
the deliverance and reformation were incomplete ; and

the inbringing of the reign of righteousness was again deferred.

Zephaniah sees this, but fails to draw the true inference. He
postulates a new crisis in history similar to the Assyrian crisis of

which Isaiah wrote, and assumes that it will run such a course as

to fulfil Isaiah s unfulfilled predictions. But the movements of

history do not repeat themselves
;
and the workings of God s right

eous providence take fresh shape in each new scene of the world s

life, so that a prediction not fulfilled under the conditions for

which it was given can never again be fulfilled in detail. As it is

an essential feature of prophecy that all ideas are not only presented
but thought out in concrete form, and with reference to present
historical conditions, the distinction between the temporary form
and the permanent religious truth embodied in that form is also

essential. The tendency to confound the two, to ascribe absolute

truth to what is mere embodiment, and therefore to regard unful

filled predictions as simply deferred, even where the form of the

prediction is obviously dependent on mere temporary conditions of

the prophet s own time, gained ground from the time of Zephaniah
onwards, and culminated in the Apocalyptic literature. As it grew,
the eternal ideas of the great prophets fell into the background,
and were at length entirely lost in the crass Jewish conception of

a Messianic age, which is little more than an apotheosis of national

particularism and selfrighteousness. Zephaniah s eschatology is

not open to this charge : with him, as with Isaiah, the doctrine of

the salvation of the remnant of Israel is inspired by spiritual con
victions and instinct with ethical force. The emphasis still lies on
the moral idea of the remnant, not on the physical conception
Israel. He does not yield to Amos or Isaiah in the courage with
which he denounces sin in high places, and he is akin to Hosea in

his firm hold of the principle that the divine governance is rooted
not only in righteousness but in love, and that the triumph of love

is the end of Jehovah s working. Yet even here we see the differ

ence between the first and second generations of prophecy. The
persuasion to which Hosea attains only through an intense inward

struggle, which lends a peculiar pathos to his book, appears in

Zephaniah, as it were, ready made. There is no mental conflict

before he can pass through the anticipation of devastating judgment
to the assurance of the victory of divine love, and the sharp transi

tions that characterize the book are not, as with Hosea, due to

sudden revulsion of feeling, but only mark the passage to some
new topic in the circle of received prophetic truth. The finest

tiling in the book in spite of certain obscurities, which may be

partly due to corruptions of the text is the closing passage ;
but

the description of the day of Jehovah, the dies irse dies ilia of

chap. i. 15, which furnishes the text of the most striking of
mediaeval hymns, has perhaps taken firmer hold of the religious

imagination. Least satisfactory is the treatment of the judgment
on heathen nations, and of their subsequent conversion to Jehovah.
In the scheme of Isaiah it is made clear that the fall of the power
that shatters the nations cannot fail to be recognized as Jehovah s

work, for Assyria falls before Jerusalem as soon as it seeks to go
beyond the limits of the divine commission, and thus the doctrine
&quot; With its is God&quot; is openly vindicated before the nations. But
Zephaniah assumes that the convulsions of history are Jehovah s

work, and specially designed for the instruction and amendment of
Israel (iii. 6 sq. ), and neglects to show how this conviction, which
lie himself derives from Isaiah, is to be brought home by the com
ing judgment to the heart of heathen nations. Their own gods
indeed will prove helpless (ii. 11), but this is not enough to turn
their eyes towards Jehovah. Here, therefore, there is in his

eschatology a sensible lacuna, from which Isaiah s construction is

free, and a commencement of the tendency to look at things from
a merely Israelite standpoint, which is so notable a feature of the
later Apocalyptic.
There is no important separate commentary on Zephaniah ; the student must

refer to the commentaries on the minor prophets (see HOSRA). The relative
section in Dulun, Thcnlogie der Prnpheten, deserves attention. An apocryphal
prophecy ascribed to Zephaniah is quoted by Clement of Alexandria, Stromata.
v. 11,7S. (W. R. S.)

ZKPHYRINUS, ST, bishop of Rome from about 202
to 2Gth August 217, succeeded Victor I. He is described
as a man of little intelligence or strength of character,
and the somewhat important controversies on doctrine and

discipline that marked his pontificate are more appropri
ately associated with the name of HIPPOLYTUS (q.v.) and
of Calixtus, his principal adviser and afterwards his suc
cessor (see POPEDOM, vol. xix. p. 489).
ZEPHYRUS, the west wind, brother of Boreas, the

north wind, was the son of the Titan Astraeus and Eos,
the dawn (Hes., Theor/., 579), and had his palace in Thrace

(//., ix. 5
; Od., v. 295). He was married to Chloris, the

goddess of flowers (Ov., Fast., v. 195), by whom he had
a son, Carpus ; by the harpy Podarge he was also the

father of Xanthus and Balius, the horses of Achilles (11,
xvi. 150).

ZERAFSHAN, an independent
&quot;

circle
&quot;

or province of

Russian Turkestan, includes the valley of the river Zeraf-

shan from its sources to Katty-Kurgan, as well as the

mountains Avhich bound the valley to the north and south.

It is the SOGDIAXA (q.v.) of the ancients, famed for its

fertility, which is due to the waters of the Polytimetus.
The present Russian province of Zerafshan, which is

densely peopled along the course of the river, has a length
of nearly 250 miles from west to east, a width of from 50
to 100 miles, and an area of 19,665 square miles. It is

bounded on the W. by Bokhara, on the N. by the Kizil-

kum Desert of Syr-Daria and the Russian province of

Ferghana, on the E. by the Alai plateau, and on the S. by
the vassal khanates of Bokhara, Karategin, Hissar, Shahr-

i-Syabs, and Karshi. High chains of mountains enclose

the province on three sides. To the north are the Turke
stan Mountains, which separate the tributaries of the Syr
from those of the Amu, rising to 22,000 feet in their

highest snow-clad peaks, and crossed by but few passes,
which themselves range from 10,000 to 13,000 feet. In
the west the Turkestan Mountains are joined by the Nura-
tau Mountains, which have a north-westerly direction

(see TURKESTAN). In the south-east the valley of the
Zerafshan is separated from that of the Surkhab by the

grand snow-clad Hissar Range, which runs from north-east

to south-west, and by several chains parallel to it, while
farther west a series of mountains, partly running also

towards the south-west and partly towards the north-west,

separate it from the Bokhara plains of the Amu. The
lowest passes across these chains have altitudes of not less

than 7000 feet. But the valley of the Zerafshan lies

broadly open towards the steppes in the west, and has

supplied an easy route for the railway from the Caspian
by Merv to Samarkand.

Granites and all kinds of crystalline slates are widely developed
in the mountains which enclose Zerafshan. Carboniferous lime
stones are met with in the west; but the great bulk of the deposits
which overlie the crystalline slates, and are raised to the greatest
heights in the highlands, belong to a more recent geological time,

namely, to the Secondary chiefly Chalk and Tertiary periods. The
Zerafshan valley owes its fertility to the thick terraces of loess

which surround the base of the mountains and sometimes reach a
thickness of 100 feet.

The Zerafshan river, which owes its name(&quot;gold-spreading&quot;)prob-

ably more to the fertility it brings than to the gold which is found
in very small quantities in its sands, rises under the name of Matchi
from a large glacier, fed by the high peaks which rise at the junction
(improperly called Kok-su) of the Turkestan Mountains with the
Alai Range. The altitude of the glacier is about 9000 feet, and
thence the Zerafshan flows due west in a narrow valley, with a fall

of not less than 40 feet per mile. Several villages are scattered over
the slopes of the mountains

;
and some thirty bridges, made of poplar

trees felled across the river and swaying under the weight of the
foot passenger, furnish means of communication. After a course
of nearly 100 miles in the mountains the Zerafshan receives from the
left the Fan, with the Yagnob, which Hows in a high longitudinal
valley, separated from the main river by the lofty Zerafshan Range.
About Pendjakent it enters on its middle course along a broad

valley from 20 to 50 miles wide. Large arykft, or irrigation canals,
one of which is 50 miles in length and has all the appearance of a

river, distribute the waters of the Zerafshan over the valley, while
the river itself divides into two great branches, 10 to 12 miles apart,

forming a large island, the Miankal, which is the most fertile part
of the province. A darn keeps up the water in the southern branch,
Kara-Daria, close by which is situated SAMAKKAN-D (q.v.), and five

large aryks distribute its water over the fields. Numberless canals
drain off its waters farther west in the neighbourhood of the city of

Bokhara, so that, after carrying an insignificant volume of water
to the small Lake Eara-kul, it stops its course there, some 30 miles
from the Amu-Daria, of which it formerly was an affluent.

The population of Zerafshan was reckoned at 351,900 in 1883.
The bulk of the inhabitants are Uzbegs and Tajiks, the remainder

consisting of a few thousand Persians, Hindus, and Jews respect

ively ;
the Russians are mainly military, civil functionaries,

merchants, and a few peasant settlers. Wheat, barley, rice, and
other cereals, as also lucerne, are widely cultivated, and the gardens
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of Zerafshan arc beautiful. A variety of petty trades are carried

on in the towns and villages.
Zerafshan is divided into three districts, the chief towns of which

are Samarkand (36,000 inhabitants), now connected by rail with

Bokhara, Merv, and Mikhailovsk on Krasnovodsk Bay in the Cas

pian Sea
; Katty-Kurgan (4425), close by the frontier of Bokhara

;

and Pendjakent (1880), chief town of the mountain district of the

upper Zerafshan, known as Kohistan.

ZERBST, a manufacturing town in the duchy of

Anhalt, Germany, is situated on the Nuthe, 1 1 miles north

west of Dessau and 21 south-east of Magdeburg. It con

tains five churches, one of which (St Nicholas), built in

1446-88, is a good example of the Late Gothic style as

developed in Saxony, with its spacious proportions, groined

vaulting, and bare simple pillars. The town-house dates

from about 1480, but it was disfigured by additions in

the beginning of the 17th century. The palace (1681-

1750) has been used as a depository of archives since

1872. There are several quaint old houses, with high
gables, in the market-place, in the middle of which stand
a Roland column, of about 1445, and a bronze figure known
as the &quot;Butterjungfer

&quot;

(butter-girl), of uncertain origin
and meaning, but now regarded as the palladium of the

town. The old Franciscan monastery, with fine cloisters,

founded in 1250, contains the gymnasium; a nunnery of

1214 has been converted into barracks; and the Augustinian
monastery of 1390 has been a hospital since 1525. The
site of the old fortifications is occupied by pretty pro
menades. Gold and silver articles, silk, plush, cloth,

leather, soap, starch, chemicals, and carriages are among
the chief manufactures. Iron-founding is carried on

;

and several breweries are engaged in the preparation of

Zerbster bitter beer, which enjoys considerable repute.

Market-gardening is also a profitable industry at Zerbst.

The population, almost entirely Protestant, was 15,069
in 1885

;
in 1849 it was 9350.

Zerbst is an ancient town, mentioned in 949. In 1307 it came
into the possession of the Anhalt family, and from 1603 till 1793
was the capital of the collateral branch of Anhalt-Zerbst. In 1793
it passed to Anhalt-Dessau.

ZEUS, the chief deity of ancient Greek religion, bears
a name which almost certainly means

&quot;sky.&quot;
His title is

identified by etymologists with the Sanskrit Dyaus, the
&quot;

bright one,&quot; &quot;sky,&quot; though his legend and place in religion
are not closely akin to those of the Vedic deity. It seems

nearly certain that the peoples who speak Aryan languages
had at some remote time a common word for the sky,
and nothing can be more probable than that they also

worshipped the vault of heaven. In what sense the sky
may have been an Aryan deity before the distant and
obscure process called the Aryan dispersion, it is not

possible with certainty to say. The followers of Mr
Herbert Spencer might not inconsistently suppose that
there was once an Aryan medicine-man or chief named
Sky, and that on his death his ghost was worshipped
and his cult finally blended with that of the actual
natural phenomenon. Or, again, it might be argued
that the sky was originally adored as a symbol of the

Infinite, and that men, losing the original conception,
and misled by the personal appearance of the name as
other words for sky became more familiar, were deceived
into the belief that &quot;

sky
&quot; was a personal deity. Or, once

more, theorists might urge that Sky was first worshipped
at a stage of early fancy, when all things in nature were
looked on as personal and of human parts and passions,
while later the sky sank back into the category of lifeless

things, leaving Zeus as a distinct personal being and deity.
Other hypotheses might, no doubt, be invented, but

unhappily we have no means of proving their historical

accuracy. It is a common thing among backward races,
for example on the Gold Coast, to find Sky worshipped as
a god, or regarded as the dwelling-place of gods. How

and in what manner such conceptions were attained by the

ancestors of the ancient Greeks we can never know as a

matter of fact

Coining to historical and documentary evidence, our

earliest knowledge of Zeus is derived from the Homeric
and Hesiodic poems. It is very probable that in the legend
and ritual of remote towns and temples in Greece we have
traces of a conception of Zeus much older than that which
meets us in Homer. But Homer and Hesiod are the

most ancient literary testimonies
;
next to these come the

speculations of the early philosophers and the writings of

the lyric poets, Pindar, Herodotus, and the tragedians.

Finally, we have the Zeus of the philosophers of the central

period, Plato and Aristotle, and the Zeus of the later

philosophic periods down to the prevalence of Christianity.

By the time that Zeus meets us in Homer he has
wandered far from the original conception of him. What
ever that may have been, Zeus cannot have been first

imagined in an age of advanced society on the heroic

system, that is, in an age of the fully developed monogam
ous family of city states each governed by a king, and of

a general loose confederation, with a kind of upper and
lower house, the prince s council and the assembly of the

people. It is, however, on the model of such a society that

the Olympian consistory is organized in Homer, with Zeus
for the bretwalda, the principal chief of the gods. Such
a position Zeus holds in Homer. The poet represents him
as anthropomorphic, a powerful, humorous, amorous ruler,

sometimes troubled by disputes among his younger brethren,
Hades and Poseidon, his wife, and his children. His

claim to supreme authority is based on primogeniture (II.,

xv. 187), whereas in Hesiod Zeus is the successful youngest
son of Cronus. Both poets agree that he has overthrown
the paternal dynasty, and established his own power after

violent struggles. The legends in Hesiod are full of ugly
and puerile fables and conceits, dating doubtless from
remote and uncivilized antiquity. Though Zeus be so

much of a magnified man in Homer, there are probably
traces of the elemental conception, and his union with Hera

(II., xiv. 152) on the crest of Ida may be a poetic memory
of the old story of Heaven wedding Earth, though Hera
cannot as a rule be regarded as a form of Gtea or of

Demeter. While among the gods Zeus is a father,

brother, and emperor, Homeric men sometimes use his

name as we might use that of God, in a religious rather

than in a mythological sense. Now regarded as subject to

Fate, so that he cannot save even his own children from
her decree, elsewhere he seems to hold the gifts of Fate in

his own hand : from two vast jars he deals out good and
evil to mankind. Where morals are concerned, he sanctions

the oath (II., in. 227) both in this world and the next,
and he is the friend of strangers and suppliants, the patron
of the hospitable hearth. In Homer Zeus does not assume
the form of the lower animals, and in the strange passage
where he recounts his loves, the Leporello of his own Don
Juan, he says nothing of those well-known disguises. In

Hesiod the old wild tales revive, and we learn, for example
(Theoy., 886

; compare the scholiast), that Zeus swallowed
his own wife, Metis, after inducing her to take the shape
of a fly, just as Puss-in-Boots got rid of the ogre who
turned himself into a mouse. In Hesiod, too, we have the

tale of Prometheus and Pandora, a tale which afforded such
an admirable theme for moral handling by ^Eschylus.
Zeus tempted Epimetheus by the aid of the womav Pan
dora

;
hence came death into the world and all our woe.

Then Prometheus pitied and aided men, whom Zeus had
intended to destroy, and the hero was fixed to a rock in

Caucasus by order of the god. The myth may be alle

gorized in a dozen ways, and perhaps may be taken to

mean that man does not increase happiness by increasing
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knowledge, science, and the arts of life. Without the gifts

of Prometheus, carried to what Horace would have thought
a profane pitch of perfection, we should not have reached

modern industrialism and the horrors of modern war. In

Hesiod Prometheus may stand for humanity vainly strug

gling to be powerful and happy against that inflexible and

ruthless law which is Zeus And what shall the end be ?

How shall the ways of Zeus be justified to men, and man s

rebellion be justified to Zeus? We no more know how

vEschylus solved the problem mythically than we can dis

cover the actual solution. The idea that another shall

voluntarily take the place of Prometheus (^Esch., Prom,

Vinct., 1026) naturally recalls the theory of the Atonement.

To such mysteries does the Greek mind attain, and in such

ultimate perplexities is the conception of Zeus, the Bon
Dieu of the Homeric Olympian festivals, involved.

At the opposite pole from the Hesiodic Zeus is the Zeus

who practically means the unknown god, as Terpander sings,

ZeO iravTuv dp%a, Travnov ayrirup,

or, as the Orphic hymn (whatever its date) proclaims him,
Zei)s

Ke&amp;lt;f&amp;gt;a\r),
Zei)s /uecnra, AIDS 5 K travTO. T^TVKTCII.

Thus Zeus becomes a shorthand symbol for the pantheistic

deity.
The Zeus of pure religion and of speculation is very

different from the Zeus of ritual and of local myth. To

ritual, and to the local myths treasured by priests, which
often tried to explain the ritual, we owe the unbecoming
anecdotes of Zeus as the god who, in the form of ant, snake,

bull, eagle, and so forth, made love to the daughters of men.

On this point reference may be made to the work of the

present writer, Myths, Ritual, and Religion (ii. 189). The

hypothesis there offered is that the Greeks in their early
uncivilized state, dwelling in tribes and in scattered kraals

or villages, retained traditions like the totemic and magical
beliefs of Red Indians or Australians. When they became
more united and more civilized, they did not drop wholly
the faith that they were descended from animals, nor wholly

forget such tales as the Indians tell of Manibozho and the

Australians of Punjel, but they transferred the old anec

dotes to Zeus. In place of saying,
&quot; We descend from a

bull,&quot; they said,
&quot; We descend from Zeus, who for purposes

of amorous disguise took the shape of a
bull,&quot; or a swan,

or an ant, as the case might be. Probably some foreign

legends, Phoenician or African, were also borrowed and
attached to Zeus. If this be a correct, as it seems a

possible, hypothesis, then it will be well to be cautious in

explaining the myths about Zeus as if they were all of

elementary origin, and all expressed in images some natural

process or series of natural phenomena. We must regard
Zeus as an extremely difficult complex, in which elemental

myths, myths of savage fancy, myths of perverted history,
theories of early natural philosophy, and the ideas of panthe
istic speculation are all confusedly mingled. He is the sum
of the religious thought of Hellas, formed in the numberless

ages between savagery and complete civilization. He
received human sacrifices even after the Christian era

; yet

long before it he all but corresponded to the Unknown
Substance of Spencerian philosophy. (See Plato, Rep., viii.

565 D
; Suidas, s.v.

&quot;

Laphy.stius.&quot;) A summary of the

Zeus myths will be found in Dr William Smith s Dictionary

of Classical Mythology. For a comparison between the

character and attributes of Jupiter and Zeus, see the article

JUPITER.

Among modern works in which the character and legend of Zeus
are discussed may be recommended Welcker a Gricchischc Gotterlrhre

(Gottingen, 1857); Preller s Gricchischc Mytholocjie (Berlin, 1872);
the Selected Essays of Mr Max Midler

;
Le Sentiment Reliijicux en

Grlce of M. Jules Girard (3d ed., Paris, 1887) ;
and C. 0. Mailer s

Introduction to a Scientific System of Mytlu-tlorjy (Eng. transl.,

London, 1844). The subject has not yet been reached (1888) in

Rosscher s great Lexikon. The authorities named will introduce the

8. Alcmena, possibly another
name for 7.

9. Helena at Croton.
10. Penelope.
11. Menelaus.
12. Athlete.

13. An Old Woman.
14. Boy with Grapes.
15. Grapes.
16. Monochromes.

reader in turn to other authors, their researches and speculations.

Heyne s Apollodorus (Gottingen, 1803) is also useful. (A. L.
)

ZEUXIS, a Greek painter, who flourished about 420-

390 B.C., and described himself as a native of Heraclea,

meaning probably the town in Magna Grsecia. To this

neighbourhood seem to point the facts of his having
painted a figure of Helena for a temple in Croton, of his

presenting a picture of Alcmena to the people of Agri-

gentum, and of his having been, in one account, a pupil
of Damophilus of Himera in Sicily, the other statement

being that he was a pupil of Neseus of Thasos. After

wards he appears to have resided in Ephesus. His known
works are

1. Zeus Surrounded by Deities.

2. Eros Crowned with Roses.

3. Marsyas Bound.
4. Pan.
5. Centaur Family.
6. Boreas or Triton.

7. Infant Hercules Strangling
the Serpents in Presence

of his Parents, Alcmena
and Amphitryon.

17. Plastic works in clay.

In ancient records we are told that Zeuxis, following
the initiative of Apollodorus, had introduced into the art

of painting a method of representing his figures in light
and shadow, as opposed to the older method of outline,

with large flat masses of colour for draperies, and other

details, such as had been practised by Polygnotus and
others of the great fresco painters. The new method led

to smaller compositions, and often to pictures consisting
of only a single figure, on which it was the more easy for

the painter to demonstrate the combined effect of the

various means by which he obtained perfect roundness of

form. The effect would appear strongly realistic, as com

pared with the older method, and to this was probably
due the origin of such stories as the contest in which

Zeuxis painted a bunch of grapes so like reality that birds

flew towards it, while Parrhasius painted a curtain which

even Zeuxis mistook for real. The story reads in Pliny

(N. II., xxxv. 65) as if Parrhasius had brought forward a

picture with an apparent curtain hung in front to protect
the colours from the light, and that Zeuxis had tried to

pull the curtain aside. It is perhaps a variation of this

story when we are told (Pliny, loc. cit.}
that Zeuxis also

painted a boy holding grapes, towards which birds flew,

the artist remarking that if the boy had been as well

painted as the grapes the birds would have kept at a dis

tance. But, if the method of Zeuxis led him to real

roundness of form, to natural colouring, and to pictures

consisting of single figures or nearly so, it was likely to

lead him also to search for striking attitudes or motives,
which by the obviousness of their meaning should emulate

the plain intelligibility of the larger compositions of older

times. Lucian, in his Zeuxis, speaks of him as carrying
this search to a novel and strange degree, as illustrated

in the group of a Female Centaur with her Young. When
the picture was exhibited, the spectators admired its in

vention and overlooked the skill of the painter, to the

vexation of Zeuxis. The pictures of Hercules Strangling
the Serpents to the astonishment of his father and mother

(7), Penelope (10), and Menelaus Weeping (.11) are quoted
as instances in which strong motives naturally presented
themselves to him. But, in spite of the tendency towards

realism inherent in the new method of Zeuxis, he is said

to have retained the largeness of form which had charac

terized his predecessors. Of all his known works it would

be expected that this quality would have appeared best in

his famous picture of Helena, for this reason, that we
cannot conceive any striking or effective incident for him

in her career. In addition to this, however, Quintilian
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states (Inst. Oral., xii. 10, 4) that in respect of largeness

of form Zeuxis had followed Homer, while there is the

fact that he had inscribed two verses of the Iliad (iii.

156 sq.) under his figure of Helena. As models for the

picture he was allowed the presence of five of the most

beautiful maidens of Croton at his own request, in order

that he might be able to
&quot; transfer the truth of life to a

mute image.&quot;
Cicero (De Invent., ii. 1, 1) assumed that

Zeuxis had found distributed among these five the various

elements that went to make up a figure of ideal beauty.

It should not, however, be understood that the painter

had made up his figure by the process of combining the

good points of various models, but rather that he found

among those models the points that answered to the ideal

Helena in his own mind, and that he merely required the

models to guide and correct himself by during the process

of transferring his ideal to form and colour. This picture

also is said to have been exhibited publicly, with the result

that Zeuxis made much profit out of it. By this and

other means, we are told, he became so rich as to rather

give away his pictures than to sell them. He presented
his Alcmena to the Agrigentines, his Pan to King Arche-

laus of Macedonia, whose palace he is also said to have

decorated with paintings. According to Pliny (N. //.,

xxxv. 62), he made an ostentatious display of his wealth

at Olympia in having his name woven in letters of gold
on his dress. But, as there would not be much ostenta

tion in that, and as Pliny at times makes mistakes in

translating from his Greek sources, it is possible that

Zeuxis may merely have presented some piece of tapestry

to a temple at Olympia with the customary inscription

woven in letters of gold. Under his picture of an Athlete

(12) he wrote that &quot;It is easier to revile than to rival&quot;

(fji(D[jM]&amp;lt;TTai
Tt? /xaAAov T) //.i/^creTai). A contemporary,

Isocrates (De Permut., 2), remarks that no one would say

that Zeuxis and Parrhasius had the same profession as those

persons who paint pinakia, which is equivalent to the

vase-painters of the time. We possess many examples of

the vase-painting of the period circa 400 B.C., and it is

noticeable on them that there is great freedom and facility

in drawing the human form, so as to suggest roundness

and perspective. In the absence of fresco paintings of

that date we have only these vases to fall back upon.

Yet, with their limited resources of colour and perspective,

they in a measure show the influence of Zeuxis, while, as

would be expected, they retain perhaps more of the large

ness of form of older times. It is said that he died of

laughter at the quaintness of a picture he had painted of

an Old Woman.
ZHITOMIR, or JITOMIR, a town of western Russia,

capital of the government of Yolhynia, is situated on the

Tetereff river, 646 miles to the south-west of Moscow.

The railway which connects Riga and Konigsberg with

Odessa, via Berditcheff, passes within 27 miles of the

old Lithuanian city without sending a branch towards it
;

and the whole place, with its old abandoned mansions of

the Polish nobility, has an air of decay. Nor is it rich in

historical monuments of its troubled past, its churches and

cathedral mostly dating from the 18th century. Its popu
lation, however, reached 54,830 in 1884, Jews constitut

ing more than one-third of the total. Two large printing
offices in Zhitomir issue nearly one-half of all the Hebrew
books printed in Russia. The Jewish merchants carry on

a considerable export trade in the agricultural produce of

the plains surrounding the city, as also in timber and
wooden wares from the forests to the north.

Zhitomir is a very old city, tradition tracing its foundation as far

back as the times of Askold and Dir. The annals, however, men
tion it chiefly in connexion with invasions of the Tartars, who
plundered it in the 13th, 14th, and even the 17th century (1606),
or in connexion with destructive conflagrations. It fell under

Lithuanian rule in 1320, and during the 15th century was one of

the fifteen chief cities of the kingdom. Later on it became part of

Poland, and when the Cossacks rose under Khmelnitsky (1648) they
sacked the town. It became annexed to Russia along with the rest

of the Ukraine.

ZIMMERMANN, JOHANN GEORG, RITTER VON (1728-

1795), a Swiss philosophical writer and physician, was born

at Brugg, in the canton of Aargau, on 8th December 1728.

He studied at Gottingen, where he took the degree of

doctor of medicine. Afterwards he practised as a physician

in his native place, and here he wrote Ueber die Einsamkeit

(1755) and Vom Nationalstolz (1758). These books made

a great impression in Germany, and were translated into

almost every European language. They are now only of

historical interest. In Zimmermann s character there was

a strange combination of sentimentalism, melancholy, and

enthusiasm
;
and it was by the free and eccentric expres

sion of these qualities that he excited the interest of his

contemporaries,, Another book by him, written at Brugg,
Von der Erfahrung in der Arzneiwissenschaft (1764), also

attracted much attention. In 1768 he settled at Hanover

as private physician of George III. with the title of Hofrath.

Catherine II. invited him to the court of St Petersburg,

but this invitation he declined. He attended Frederick

the Great during that monarch s last illness, and afterwards

issued various books about him, of which the chief were

Ueber Frederick den Grossen und meine Unterredung mit Him

kurz vor seinem Tode (1788) and Fragmente iiber Friedrich

den Grossen (1790). These writings display extraordinary

personal vanity, and convey a wholly false impression of

Frederick s character. Zimmermann died at Hanover on

7th October 1795.

See Zimmermann s Briefe an einige seiner Freunde in der Schweiz

(1830) and Bodemann s Johann Georg Zimmermann (1878).

ZINC, the name both of an important useful metal and

of the element of which the metal consists. Zinc as a

component of brass had currency in metallurgy long before

it became known as an individual metal. Aristotle refers

to the alleged fact that the Mossinecians produced a bright

and light-coloured ^aAKos, not by addition of tin, but by

fusing up with an earth. Pliny explicitly speaks of a

mineral cadmia as serving for the conversion of copper into

aurichalcum, and says further that the deposit (of ZnO)
formed in the brass furnaces could be used instead of the

mineral. The same process was used for centuries after

Pliny, but its rationale was not understood. Stahl, as late

as 1702, quoted the formation of brass as a case of the

union of a metal with an earth into a metallic compound ;

but he subsequently adopted the view propounded by
Kunkel in 1677, that cadmia is a metallic calx, and that

it dyes the copper yellow by giving its metal up to it. In

1597 Libavius described a &quot;peculiar
kind of tin&quot; which

was prepared in India, and of which a friend had given
him a quantity. From his account it is quite clear that

that metal was zinc, but he did not recognize it as the

metal of calamine. It is not known to whom the discovery

of isolated zinc is due; but we do know that the art of

zinc-smelting was practised in England from about 1730.

The first Continental zinc-works were erected at Liege in

1807. The atomic weight of zinc is 65 37 (the mean of

the results obtained by Marignac and Baubigny), O = 16.

Zinc Ores. The following may be named as important.

(1) Red Zinc Ore (impure ZnO) occurs in quartz-like crystals,

but more frequently presents itself in large-grained and lamellar

masses. Sp. gr. 5 4 to 57. Colour, hyacinth-red to brown.

Lustre, adamantine.

(2) FranUinite (RO.M2 S,
where R stands for Zn, Fe, Mn ;

M
for Fe, Mn). The zinc averages about 10 per cent. It crystallizes

in regular octahedra, with rounded-off edges and angles. Sp. gr.

5-1. Colour, black ; streak, reddish-brown. Lustre, sub-metallic.

This and the preceding occur in association with each other and

other things in New Jersey, U.S.

(3) Calamine (ZnC03 ).
The pure mineral (zinc spar) forms well-
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defined, though small, rhombohedra. The ordinary ore is massive,

and is contaminated, often largely, with clay, silica, oxide of iron,

and the like. Sp. gr. 4 to 4 5. Sometimes colourless, but as a

rule light grey, yellow, or buff-coloured. Lustre, vitreous. It is

found in association with silicates of zinc, zinc-blende, and lead

ores, chiefly in limestone and dolomitic strata, at the Kelmisberg
or Vieille Montagne in Belgium, in Derbyshire and Northumber

land, and in Silesia
;
but these last deposits are well nigh exhausted.

Irregular deposits occur near Santander and Cartagena in Spain,
and in Sardinia. At Wiesloch in Baden a yellow variety is found,

which contains as much as 3 per cent, of cadmium. Smaller per

centages of cadmium are met with in many other zinc ores.

(4) Electric Calamine, the German Kieselzinkerz (ZnOSi02 + H-/)),

is also called hemimorphite on account of the marked hemimorphism
in its (ortho-rhombic) crystals. Sp. gr. 3 35 to 3-5. Sometimes

colourless, but more frequently grey, yellow, red, green, brown,

blue, always, however, light-coloured. Lustre, vitreous. The

crystals, when heated, exhibit electric polarity ;
hence the name.

As a rule they are small and united into cuneiform, spheroidal, or

kidney-shaped masses ;
there are also granular, dense, and earthy

varieties. It occurs with willemite and calamiue at the Altenberg
near Aix-la-Chapelle, with blende and lead ore at Raibel and Blei-

berg in Carinthia, near Iserlohn in Westphalia, at Matlock in

Derbyshire, near Tarnowitz in Silesia, at Olbucs, Rezbanya in Hun
gary, and Nertchinsk in Siberia. American sources are at Phcenix-

ville and Friedensville in Pennsylvania and in the Austin mine

in Virginia.

(5) Willemite, anhydrous ZnOSi02 ,
occurs in New Jersey and else

where
;

it is a comparatively rare ore.

(6) Zinc-Blende, or shortly Blende (ZnS). The five ores mentioned

above, as indeed all oxidized zinc ores, having become scarce, most

of the zinc which now occurs in commerce is derived from zinc-

blende. This ore crystallizes in combinations of the two tetrahedra

and other forms of the regular system. Sp. gr. 3 9 to 4 2. Colour,

green, yellow, red, but mostly brown or black. Colourless crystals

are scarce. Lustre, fatty or diamond-like. The ordinary ore forms

crypto-crystalline or fibrous or granular masses, which sometimes

present the form of kidneys, consisting of concentric layers. The
finest crystals are found in Franklin, New Jersey, which are colour

less and consist of pure ZnS, and in the Penas de Europa, Asturias

(Spain), in which liquid enclosures are often met with. The darker

varieties, which always include more or less of foreign sulphides,

are found in a great number of places. In Cornwall, Wales,
Alston Moor in Cumberland, Teesdale in Yorkshire, Derbyshire,
and the Isle of Man dark-coloured blende is found in the lead-

mining districts with galena, quartz, and limestone. In Belgium
and on the Rhine massive blende occurs with iron pyrites and

galena ;
this ore requires a great deal of sorting to become fit for

smelting. In Sweden blende is frequently found : at Ammeberg
on Lake Wetter a vast deposit occurs in the gneiss. To English
miners blende is known as &quot;black Jack,&quot; to the South Americans

as &quot;chumbe.&quot; The principal American deposits are in Missouri.

Metallurgy. Oxide of zinc, like most heavy metallic

oxides, is easily reduced to the metallic state by heating it

to redness with charcoal
; but, as zinc has the exceptional

property of being readily volatile at the temperature of its

reduction, the operation must be carried out in some kind

of retort, and the zinc be recovered as a distillate. To pure
red zinc ore the operation of distilling with charcoal might
be applied quite directly ;

and the same might be done

with pure calamine of any kind, because the carbonic acid

of carbonate of zinc goes off below redness and the silica

of silicate of zinc only retards, but does not prevent, the

reducing action of the charcoal. Zinc-blende, however,

being sulphide of zinc, is not directly reducible by char

coal
;
but it is easy to convert it into oxide by roasting :

the sulphur goes off as sulphurous acid, whilst the zinc re

mains in the (infusible) form of oxide, ZnO. In practice,

however, we never have to deal with pure zinc minerals, but

with complex mixtures, which must first of all be subjected

to mechanical operations, to remove at least part of the

gangue, and if possible also of the heavy metallic impurities

(see METALLURGY, vol. xvi. p. 59 sq.). And, supposing
this to be done, the ore, even if it is not blende, must be

roasted, in order to remove all volatile components as com

pletely as possible, because these, if allowed to remain,

would carry away a large proportion of the zinc vapour

during the distillation. If the zinc is present as blende,

this operation offers considerable difficulties, because in the

roasting process the sulphide of zinc passes in the first

instance into sulphate, which demands a high temperature
for its conversion into oxide. Another point to be con

sidered in this connexion is that the masses of sulphurous
acid evolved, being destructive of vegetable life, are an

intolerable nuisance to the neighbourhood in which the

operations take place.
Hasenclever and Helbig have constructed a furnace by which

some two-thirds of the sulphurous acid can be conducted into

chambers and condensed into the useful form of oil of __ a
vitriol. Figs. 1, 2, and 3 show how the furnace is

constructed, k is a Siemens gas furnace, n being e

the orifice for the introduction of the fuel
; the

gases go out at m, where they mix with air
;

the flame travels between the sole g and
the bottom of the muffle c, and then

goes along the top of the muffle to

the flue q ;
it passes below the

slanting canal bb and keeps it

at a temperature above the

fusing-point of antimony
(432 C.). The ore is

introduced through
the funnel a

;
it

slides down the /S{
slanting
canal bb

;

the

FIG. 1. Longitudinal section along A B of fig. 2.

partition walls d, d, which follow each other at distances of half

a metre, compel it to spread out evenly into a thin layer. The

partition walls, as shown by fig. 3, are arranged so that the gases

FIG. 2. Horizontal section along C D of fig. 1.

coming from the muffle must travel along an undulating line and
lick up as much as possible of the sulphur of the ore. From the

last compartment e the gaseous product goes first to a cooling

chamber, and thence to the /
-

~~~, : .
,

.

~~~

vitriol chamber. The hoi-

low cylinder /, which is

cooled internally by air

while made to revolve, con

veys the ore in instalments

from the bottom end of the

canal to the muffle. At in

tervals of two hours it is

spread evenly on the bot-

s.

*

torn of the muffle, and at last it is drawn out through o and trans

ferred to the sole g, to be finally roasted
(&quot; todtgerbstet &quot;)

there.

The apparatus works very satisfactorily even with ores poor in

sulphur. An ore containing 20 per cent, of sulphur contained at

the end/ of the inclined canal 10 per cent., at the end o of the

muffle 6 4 per cent, and at last, when &quot;todtgerostet,&quot; only 1 2.

About one-third of the sulphur is lost, i.e., goes out through the

chimney, as S02 .

The distillation process in former times, especially in England,
used to be carried out &quot;

per descensum.&quot; The bottom of a crucible

is perforated by a pipe which projects into the crucible to about

two-thirds of its height. The powdery mixture of ore and charcoal

is put into the crucible around the pipe, the crucible closed by a

luted-on lid, and placed in a furnace constructed so as to permit
of the lower end of the pipe projecting into the ash-pit. The zinc

vapour produced descends through the pipe and condenses into

liquid zinc, which is collected in a ladle held under the outlet

end of the pipe. For manufacturing purposes a furnace similar

to that used for the making of glass was employed to heat a circular

row of crucibles standing on a shelf along the wall of the furnace.

This system, however, has long been abandoned
;
at present one or

other of the following methods is used as a rule.

XXIV. 99
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In the Belgian process the reduction and distillation are carried

out in cylindrical retorts of fire-clay, about a metre long and 15

metre wide inside. Some forty-six or more retorts, arranged in

eight parallel horizontal rows, are heated in one furnace. The fur

naces are square and open in front, to allow the outlet ends of the

retorts to project ; they are grouped together by fours ; and their

several chimneys are within the same enclosure. Each retort is

provided with two adapters, namely, a conical pipe of fire-clay,

about 4 metre long, which fits into the retort end, and a conical

tube of black sheet iron, which fits over the end of the fire-clay pipe,
and which at its outlet end is only 2 centimetres wide. To start

a new furnace, the front side is closed provisionally by a brick wall,
a fire lighted inside, and the temperature raised very gradually to

a white heat. After four days heating the provisional front wall

is removed piecemeal, and the retorts, after having been heated to

redness, are inserted in corresponding sets. The charge of the re

torts consists of a mixture of 1100 lb of roasted calamine and 550 lb

of dry powdered coal per furnace. A newly-started furnace, how
ever, is used for a time with smaller charges. Supposing the last

of these preliminary distillations to have been completed, the resi

dues left in the retorts are removed and the retorts, as they lie in

the hot furnace, are charged by means of semi-cylindrical shovels,
and their adapters put on. The charging operation being com

pleted, the temperature is raised, and as a consequence an evolution
of carbonic oxide soon begins, and becomes visible by the gas burst

ing out into the characteristic blue flame. After a time the flame
becomes dazzling white, showing that zinc vapour is beginning to

escape. The iron adapters are now slipped on without delay, and
left on for two hours, when, as a matter of experience, a consider

able amount of zinc has gone out of the retort, the greater part into

the fire-clay adapter, the rest into the iron cone. The former con
tains a mixture of semi-solid and molten metal, which is raked out
into iron ladles and cast into plates of 66 to 77 lb weight, to be sold
as

&quot;spelter.&quot;
The contents of the iron recipient consist of a powdery

mixture of oxide and metal, which is added to the next charge,

except what is put aside to be sold as &quot; zinc dust.&quot; This dust may
amount to 10 per cent, of the total production. As soon as the

adapters have been cleared of their contents, they are replaced,
and again left to themselves for two hours, to be once more emptied
and replaced, &c. The complete exhaustion of the charge of a
furnace takes about 11 hours.

In the Silcsian process the distillation is conducted in specially
constructed muffles, which are arranged in two parallel rows within
a low-vaulted furnace, pretty much like the pots in a glass furnace.
As a rule every furnace accommodates ten muffles. Through an
orifice in the outlet pipe (which during the distillation is closed by
a loose plug) a hot iron rod can be introduced from time to time to

clear the canal of any solid zinc that may threaten to obstruct it.

As soon as the outlet pipe has become sufficiently hot the zinc flows

through it and collects in conveniently placed receptacles. About
6 or 8 hours after starting the distillation is in full swing, and in

24 hours it is completed. A fresh charge is then put in at once,
the muffles being cleared only after three successive distillations.

The distillate consists of a conglomerate of drops (&quot;drop zinc&quot;).

It is fused up in iron basins lined with clay, and cast out into the

customary form of cakes. In some modern works the muffles are
heated by means of Siemens s regenerative gas furnace, by which a
more uniform heat can be secured and maintained at a less cost.

Of the several metallic impurities in zinc ores iron is at

once the most common and the least objectionable, because
it is absolutely non-volatile at the temperature of a zinc

retort; whenever commercial zinc contains iron, this comes
from its having been re-fused in iron vessels after its dis

tillation. Lead, though hardly volatile by itself at a red

heat, if present in the ore, is, so to say, carried over by the

zinc vapour and passes at least partly into the distillate.

Cadmium and arsenic being more volatile than zinc itself,
if present, accumulate in the first fractions of the distillate,
but may pervade it in traces to the end. Zinc made from
oxidized ores is usually free from arsenic; that derived
from blende is almost sure to contain it. This in practice
is equivalent to saying that, while in former times it was

easy, it is now very difficult, to obtain in commerce zinc

free from arsenic. Traces of arsenic do not, however, in

terfere with any of the technical applications of the metal.
As for cadmium, it is not (metallurgically speaking) an

impurity at all, but, like silver in lead, a rather desirable

admixture which it may be worth while to extract.

No reliable method is known by which commercial zinc

could be purified so as to render it fit for all the purposes
of the analyst ;

the only way to obtain really pure zinc is

to prepare it from pure oxide by distillation with charcoal
in a non-metallic retort.

Properties of Pure Zinc. Zinc, a bluish-white metal,
fuses at 415 C. and under ordinary atmospheric pressure
boils at 1040 C. (Deville and Troost). The molten metal
on cooling deposits crystals, and at last freezes into a com

pact crystalline solid, which may be brittle or ductile

according to circumstances. According to Bolley, if zinc

be cast into a mould at a red heat, the ingot produced is

laminar and brittle
;

if cast at just the fusing-point, it is

granular and sufficiently ductile to be rolled into sheet at

the ordinary temperature. According to some authorities,

pure zinc always yields ductile ingots. A clue to the

explanation of these anomalous facts is afforded by
certain observations of Gustav Rose and others, from which
it appears that zinc is dimorphous and may or may not

crystallize in the regular system. Supposing a mass of

molten zinc to freeze into, say, cubes, the ingot will be

ductile
;
an ingot of, say, rhombohedra, on the other hand,

is almost bound to be brittle, because the crystals are

orientated in a lawless fashion, and, as they cannot be

expected to contract at the same rate in all directions, we
must be prepared for a brittle ingot. Commercial &quot;

spelter
&quot;

always breaks under the hammer
;
but at 100 to 150 C.

it is susceptible of being rolled out into even a very thin

sheet. Such a sheet, if once produced, remains flexible

when cold. At about 200 C., again, the metal becomes
so brittle that it can be pounded in a mortar. The specific

gravity of zinc cannot be expected to be perfectly constant ;

according to Karsten, that of pure ingot is 6 9 15, and rises

to 7 191 after rolling. The coefficient of linear expansion
is 0-002,905 for 100 from upwards (Fizeau). The

specific heat is 093,93 (Schiiller andWartha). Compact
zinc is bluish white

;
it does not tarnish much in the air.

It is pretty soft, and clogs the file. If zinc be heated up
to near its boiling-point, it catches fire and burns with a

brilliant light into its powdery white oxide, which forms

a reek in the air (lana philosophical). Boiling water attacks

it appreciably, but no more, with evolution of hydrogen
and formation of hydroxide, Zn(OH)2

. A rod of perfectly

pure zinc, when immersed in dilute sulphuric acid, is so

very slowly attacked that there is no visible evolution of

gas; but, if a piece of platinum or other less basilous

metal is brought into contact with the zinc, it dissolves

readily, with evolution of hydrogen and formation of sul

phate. The ordinary impure metal dissolves at once, the

more readily the less pure it is. Cold dilute nitric acid

dissolves zinc as nitrate, with evolution of nitrous oxide,
N

2O, and formation of nitrate of ammonia. At higher

temperatures, or with stronger acid, nitric oxide, NO, is

produced besides or instead of nitrous.

Oxide of Zinc, ZnO. There is only this one oxide. It is pre

pared chiefly in two ways, (1) by burning the metal, a method
now being carried out industrially, the zinc vapour being some
times produced extempore from a mixture of roasted ore and carbon,
and (2) by heating the basic carbonate (see below). It is an infus

ible solid, which is intensely yellow at a red heat, but on cooling be

comes white. This at least is true of the oxide produced from the

metal by combustion ; that produced from the carbonate, if once
made yellow at a red heat, retains a yellow shade permanently.
Oxide of zinc is insoluble in water, and does not combine directly
with it ; it dissolves readily in all aqueous acids, with formation of
&quot; zinc salts.

&quot;

It also dissolves in aqueous caustic alkalies, including
ammonia, forming &quot;zincates&quot; (e.g., ZnO.KHO). Oxide of zinc

is used in the arts as a white pigment ;
it has not by any means

the covering power of white lead, but offers the advantage of being
non- poisonous and of not becoming discoloured in sulphuretted
hydrogen. It is used also in medicine, chiefly externally.
The hydrate, Zn(OH) 2 ,

is prepared by precipitating a solution
of any zinc salt with caustic potash. The alkali must be free from
carbonate and an excess of it must be avoided, otherwise the hydrate
re-dissolves. It is a white powder, and is insoluble in water. To
acids and to alkalies it behaves like the oxide, but dissolves more

readily.
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The basic carbonate, ZnC03.a:Zn(OH)2,
where x is variable, is

prepared by precipitation of a solution of the sulphate or chloride

with carbonate of soda. To obtain a product free of Cl or S04 ,

there must be an excess of alkali and the zinc salt must be poured
into the hot solution of the carbonate. The precipitate, even after

exhaustive washing with hot water, still contains a trace of alkali
;

but from the oxide, prepared from it by ignition, the alkali can be

washed away. The basic carbonate is, like the oxide, used as a

pigment. Normal carbonate of zinc, ZnC03, has never been pre

pared artificially, but it exists in nature as zinc spar.
The sulphate, ZnS04 + 7H.,0, white vitriol, is prepared by dis

solving the ordinary metal in dilute sulphuric acid. If care be

taken to keep the zinc in excess, the solution will be free from all

foreign metals except iron and perhaps manganese. Both are easily
removed by passing chlorine through the cold solution, to produce
ferric and manganic salt, and then digesting the liquid with a

washed precipitate of basic carbonate, produced from a small portion
of the solution by means of carbonate of soda. The iron and man
ganese are precipitated as hydrated sesquioxides, and are filtered

off. The filtrate is acidified with a little sulphuric acid and evapor
ated to crystallization. The salt crystallizes out on cooling with

7 molecules of water, forming colourless ortho-rhombic prisms,

usually small and needle-shaped. They are permanent in the air.

According to Foggiale, 100 parts of water dissolve respectively of

(7H..O) salt

115-2, 138-2, 161-5, 263 8, 442 6, and 653 6 parts
at 0, 10, 20, 50, 80, and 100 C.

At 100 C. the crystals lose 6 of their 7 H2 s
;
the rest of the water

goes off only at a higher temperature, which lies close to that at

which the salt begins to decompose. The anhydrous salt, when

exjxjsed to a red heat, breaks up into oxide, sulphur dioxide, and

oxygen. An impure form of the salt is prepared by roasting zinc-

blende at a low temperature. Sulphate of zinc is used in medicine,

chiefly externally. In the arts it is employed in the preparation of

varnishes, and as a mordant for the production of colours on calico.

A green pigment known as Rinmann s green is prepared by mixing
100 parts of zinc vitriol with 2 5 parts of nitrate of cobalt and heat

ing the mixture to redness, to produce a compound of the two oxides.

Sulphate of zinc, like sulphate of magnesia, unites with the sulphates
of the potassium metals and of ammonium into crystalline double

salts, ZnS04.R2S04 + 6H 20, isomorphous with one another and the

magnesium salts.

The chloride, ZnCl2 ,
is produced by heating the metal in dry

chlorine gas, when it distils over as a white translucent mass, easily

fusible, and boiling sufficiently low to be distillable from out of a

retort of hard Bohemian glass. Its vapour-density at 900 C. is 4 57,

air=l, corresponding to ZnCl2 (V. and C. Meyer). Chloride of

zinc is extremely hygroscopic ;
it dissolves in a fraction of its

weight of even cold water, forming a syrupy solution. A solution

of chloride of zinc is easily produced from metal and hydrochloric
acid, but it cannot be evaporated to dryness without considerable de

composition of the hydrated salt into oxy-chloride and hydrochloric
acid. A concentrated solution of chloride of zinc converts starch,

cellulose, and a great many other organic bodies into soluble com

pounds ;
hence the application of the fused salt as a caustic in

surgery, and the impossibility of filtering a strong ZnCl u ley through
paper. At a boiling heat chloride of zinc dissolves in any propor
tion of water, and highly concentrated solutions, of course, boil at

high temperatures ;
hence they afford a convenient medium for the

maintenance of high temperatures.
Oxide of zinc unites with the chloride in a great number of pro

portions, forming oxy-chlorides. A (mixed) compound of this order

is used as a cement for stuffing teeth and other purposes. One

part of extremely fine glass powder is mixed with three of finely

powdered oxide of zinc free from carbonic acid. On the other hand,
one part of borax is dissolved in the least sufficiency of hot water

and added to fifty parts of solution of chloride of zinc of T5 to 1 6

sp. gr. Immediately before use the powder is made into a paste
with the solution

; it hardens in a few minutes, forming a stone-

like mass.

For other zinc compounds, the reader is referred to the handbooks
of chemistry.

Analysis. From neutral solutions of its salts zinc is precipitated

by sulphuretted hydrogen as sulphide, ZnS, a white precipitate,

soluble, but by no means readily, in dilute mineral acids, but in

soluble in acetic acid. In the case of acetate the precipitation is

quite complete ;
from a sulphate or chloride solution the greater

part of the metal goes into the precipitate ;
in the presence of a

sufficiency of free HC1 the metal remains dissolved
; sulphide of

ammonium precipitates the metal completely, even in the presence
ofammonia salts and free ammonia. The precipitate, when roasted
at the end of an asbestos stick over a

&quot;bunsen,&quot; passes into oxide,
which is yellow in the heat and white after cooling ; and, if it be
moistened with cobalt solution and re-heated, it exhibits a green
colour after cooling. By these tests the precipitate is easily identi

fied with certainty. For further information, see handbooks of

analysis. (W. I).
)

ZINCKEN, or ZINKEN, the German name of a family of

wind instruments now obsolete, known in Italy as cornetti,

in France as cornets a bouquin, and in England as &quot;

cornets.&quot;

but differing entirely from the modern cornetscipistons; these

last will also be noticed here, as bearing the same name.
The old cornets were of two kinds, the straight and the

curved. The straight (Germ, gerade Zincken, stille Zincken
;

Ital. cornetti diritti, cornetti muti) were usually made with

the mouthpiece (a cupped mouthpiece analogous to that

of the trumpet) forming part of the tube. The curved

(Germ, krumme Zincken
;

Ital. cornetti curvi) are formed of

two pieces of wood of different lengths, each having half

the channel in which the column of air is to vibrate hol

lowed out, the diameter increasing from the mouthpiece
towards the lower end. The two pieces of wood, when
thus prepared, are joined together with glue ; they are

then finished off so as to form a pipe with eight sides,

and are finally covered with leather. The mouthpieces
are made of wood, horn, or ivory, and are fixed by a tenon

to the upper extremity of the pipe. The primitive instru

ment was an animal s horn. Pipes of such small length

give only, besides the first or fundamental, the second and
sometimes the third note of the harmonic series. Thus,
a pipe that has for its fundamental note A will, if the

pressure of the lips be steadily in- -
;

^
creased, give the octave A and the

IpEEErEEiiEE:
twelfth E. To connect diatonically the

*
-^ a 3

first and second, the length of the pipe was progressively

shortened, by making holes in its substance for the fingers

to cover. The opening of these holes successively furnished

the instrumentalist with the different intervals of the scale,

six holes sufficing H=r=
for this purpose : J^^E^n:rj^
The fundamental

^ ^ &quot;

was thus connected with its octave by all the degrees
of a diatonic scale which could become chromatic by
the help of cross fingerings and greater or less pressure of

the lips within the mouthpiece. The fingering rj\.

^
was completed by a seventh hole, which had l&EEE^EE
for its object the production of the octave

without the necessity of closing all the holes in order to

produce the second note of the harmonic series. The first

complete octave, thus obtained by a succession of funda

mental notes, is easily octaved by a stronger pressure of

the lips against the mouthpiece, and thus the ordinary
limits of the compass of a zincke or cornet extend to a

fifteenth. Whether straight or curved, it is pierced laterally

with seven holes, six through the front and the seventh,

that nearest to the mouthpiece, through the back. The
first three holes were usually covered with the third, second,

and first fingers of the right hand, the next four with the

third, second, and first fingers and the thumb of the left

hand. But some instrumentalists inverted the position of

the hands. Virdung
l shows a kind of zincke made of an

animal s horn with only four holes, three at the back of

the pipe and one in front. Such an instrument as this

had naturally a very limited compass, since with the help
of these four holes only the intermediate notes between

the second and third proper tones of the harmonic scale

could be produced, the lower octave comprised between

the first and second remaining incomplete. At the be

ginning of the 17th century Prsetorius 2
represents the

zincken as a complete family arranged thus : (1) the little

zincke, of which the lowest note was that shown in (i.);

(2) the ordinary zincke,
- -# -

ggpz
with lowest note (ii.); and KJE=3= fr^
(.3) the cornon, corno torto,

*

(i.)

*&quot;

(ii-)&quot;*

1 &quot;

(&quot;)

1 Mnsica yetti.tscht und aiiszgezoyen, Basel, 1511.
2
Syntagmatis JIusici, vol. ii.

;
Ue Oryanogmphta, &quot;\Volfeubuttel,

1618.
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or great zincke, with lowest note (iii.).

In France the

family was composed of the following instruments: (1)

lowest note (a) ;
SS \=

ffi
n &quot;~^ - S=

(2) the haute- (a)* (&&amp;gt;
* (0 &amp;lt;9

contre, with lowest note (6) ; (3) the tattle, with lowest note

(c); and (4) the basse, with lowest note (d). Numbers (2),

(3), and (4) in this last series were sometimes furnished

with an open key, which, when the closed tube was length

ened, augmented the compass downwards by a note.

During the Middle Ages these instruments were in such

favour that an important part was given
^

to them in all

instrumental combinations. In Germany, in the 18th cen

tury, they were used with trombones in the churches to

accompany the chorales. There are examples of this em

ployment in the sacred cantatas of J. S. Bach. Monte-

verde made use of them in his opera Orfeo in 1608, as

did Gluck in the opening chorus of his Orfeo, played at

Vienna in 1762. The great vogue of the zincke is not

to be accounted for by its musical qualities ;
for it has a

hard, hoarse, piercing sound, and it failed utterly in truth

of intonation; and these natural defects could only be

modified with great difficulty. It is now hard to under

stand Mersenne s eulogium of the dessus, then more em

ployed than the other cornets, &quot;because it was used in

vocal concerts and to make the treble with the organ,

which is ravishing when one knows how to play it to

perfection, like the Sieur Quiclet,&quot; and, farther on, &quot;as to

the property of its tone, it resembles the brilliancy of a

sunbeam piercing the darkness, when it is heard among
the voices in churches, cathedrals, or chapels.&quot;

The serpent is another instrument of the cornet family,

though not usually classed with it. Its construction and its

acoustic principle are the same as those of the old cornet.

It is, properly speaking, an enlarged cornet with one hole

less, that which is stopped with the thumb. The mouth

piece is fixed to the instrument by means of a long brass

crook. A detailed account of the serpent and its con

geners is given under OPHICLEIDE (vol. xvii. p. 778).

The zincke or cornet has now entirely disappeared, and

the rare specimens still met with are eagerly sought by
collectors. The serpent has lasted longest, and even within

the last twenty years has been used in many churches in

the south of France.

CORNET, CORNET A. PISTONS.

At present the names of comet, cornet a pistons, and cornopean are

given to an instrument that has no analogy whatever to the medi-

teval cornet. It is a transformation of the old post-horn, with a

shorter tube than that of the trumpet, and improved to such a de

gree that its quality of tone is intermediate between the brightness

of the trumpet and the softness of the nugel-horn or bugle with pis

tons. The extent of the modern 35-

cornet without pistons is com- fr - -b=g:=r*:=:
prised within the second and fe

-J
^

1 ^

eighth of the harmonic scale *^
2 3 4 5 s

The seventh, being too flat, owing to a well-known acoustic pheno
menon, is rarely used. The cornet a pistons of the highest pitch
is in Bjj, and is used for a trumpet in that key. The notes written

therefore sound a major second lower than the notation. It is

furnished with three pistons, which lower the principal tube by a

whole tone (1st piston), a half tone (2d piston), and a tone and a

half (3d piston) respectively. It has already been explained under
TROMBONE how the different pistons are combined to produce the

entire chromatic compass of the instrument from the lowest limit

-$- At first the cornet a pistons was
S? to the

1~&quot; supplied with a great many crooks,

jgt highest 3^ There were crooks for A, Ab, G, F,
** E, Eb, and D

;
but it is easy to un

derstand that, if the additional tubes put in communication with
the principal column of air by means of the pistons arc adjusted for

the key of B% the same additional tubes are too short to fulfil the
same office for an instrument lowered to the extent of a minor
sixth, as it would be for the key of D. Hence nearly all these
crooks have disappeared, only those for Bb, A, and Ab being re

tained. The invention of the modern cornet, or more exactly the

application of pistons to the post-horn, is German, and dates from

the first quarter of the 19th century, almost immediately after the

invention of pistons by Stolzel and Blumel. It was introduced into

Great Britain and France about 1830. There were at first only
two pistons, that of the whole tone and that of the halftone,
from which there naturally resulted gaps in the chromatic scale of

the instrument. The history of the cornet is that of the improve
ment brought about by pistons apart from their successive trans

formations, and it has remained to the present time what it was

when first invented. The great favour the cornet meets with is

due to the facility with which it speaks, to the little fatigue it

causes, and to the simplicity of its mechanism. We may, however,

regret, from the point of view of art, that its success has been so

great, and that it has ended by usurping in brass bands the place
of the bugles, the quality of their tone being infinitely preferable

as a foundation for an ensemble composed exclusively of brass in

struments. Even the symphonic orchestra has not been secure from

its intrusion. In fact, the cornet is taking the place of the trumpet

nearly everywhere, and, if care is not taken, the latter will in a few

years have completely disappeared, to the great detriment of or

chestral tone colour ;
for the quality of tone of the cornet can

never be an adequate substitute for the brilliant and majestic
sonorousness so characteristic of the trumpet. (V. M.)

ZINZENDORF, NICOLAUS LUDWIG, COUNT OF ZINZEN-

DORF AND POTTENDOEF (1700-1760), religious reformer,

descended from an ancient family belonging to Lower

Austria, was born on 26th May 1700, at Dresden. His

family had taken the Protestant side in the Reformation

struggle, and in consequence his grandfather, Max Eras

mus, had abandoned his Austrian estates to settle near

Nuremberg. Max s second son, George Louis, was a

member of the Saxon cabinet and a personal friend of the

Pietist Spener. George s second wife, Charlotte Justine,

the mother of Nicolaus, who was an only son, was a

daughter of Nicolas and Catherine von Gersdorf, who were

also Pietist. The boy was thus born into a Pietist circle
;

and Spener was his godfather. He never knew his father,

who died six weeks after he was born. His mother

married again when he was four years old, and he was

educated under the charge of his pious and gifted grand

mother,
1 Catherine von Gersdorf, to whom more than to

any other he was indebted for the absorbing and enthusi

astic piety which characterized him from childhood. His

school days were spent at the ptedagogium at Halle amidst

Pietist surroundings, and in 1716 he went to the univer

sity of Wittenberg, to study law and fit himself for a

diplomatic career. Three years later he was sent to travel

in Holland, in France, and in various parts of Germany.
These two years of wandering were employed by him in

making the personal acquaintance of men distinguished

for practical piety and belonging to a variety of churches.

On his return he visited the branches of his family settled

at Oberbirg and at Castell. During a lengthened visit at

Castell he fell in love with his cousin Theodora
;
but the

widowed countess, her mother, objected to the marriage,

and the lady afterwards became the wife of Count Henry
of Reuss. Zinzendorf seems to have considered this dis

appointment to be a call in providence to betake himself to

some special work for God. He had previously, in deference

to his family, who wished him to become a diplomatist,

rejected the invitation of Francke to take Count Canstein s

place in the Halle orphanage ;
and he now resolved to settle

down as a Christian landowner, spending his life on behalf

of a pious tenantry. He bought Berthelsdorf from his

grandmother, and selected John Andrew Rothe for pastor

and John George Heiz for factor
;

he married Erdmute

Dorothea, sister of Count Henry of Reuss, and began living

on his estate. His intention was to carry out into practice

the Pietist ideas of Spener. He did not mean to found a

new church or religious organization distinct from the

Lutheranism of the land. 116 meant to create a Christian

association, the members of which by preaching, by tract

1 A volume of Spiritual Songs, written by Zinzendorfs grandmother

Catherine, was published in 1729 by Anton.
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and book distribution, and by practical benevolence might
awaken the somewhat torpid religion of the Lutheran

Church. The &quot; band of four brothers
&quot;

(Kothe, pastor at

Berthelsdorf
; Schitffer, pastor at Gbrlitz; Francis vonWatte-

wille, a friend from boyhood ;
and himself) set themselves

by sermons, books, journeys, and correspondence to create a

revival of religion, and by frequent meetings for prayer to

preserve in their own hearts the warmth of personal trust

in Christ. From the printing establishment at Ebersdorf

large quantities of books and tracts, catechisms, collec

tions of hymns, and cheap Bibles were issued
;
and a

translation of Arndt s True Christianity was published
for circulation in France. Dislike to the high and dry
Lutheran orthodoxy of the period gave Zinzendorf some

sympathy with that side of the growing rationalism which

was attacking dogma, while he at the same time felt its

lack of earnestness, and of a true and deep understanding of

religion and of Christianity, and endeavoured to counteract

its tendency by pointing men to the historical Christ, the

revelation of the Father. It is also more than probable
that he began to doubt the wisdom of Spener s plan of not

separating from the Lutheran Church, and that he began to

think that true Christianity could be best promoted by free

association of Christians, who in course of time might grow
into churches with no state connexion. These thoughts of

his took a practical turn from his connexion with the

Bohemian or Moravian Brethren. Zinzendorf offered an

asylum to a number of persecuted wanderers from Moravia

(see MORAVIAN BRETHREN), and built for them the village
of Herrnhut on a corner of his estate of Berthelsdorf. The

refugees who came to this asylum the first detachment
under Christian David in 1722 and continued coming from

various regions where persecution raged, for a succession of

years (till 1732), belonged to more than one Protestant

organization. Persecution had made them cling pertina

ciously to the small peculiarities of creed, organization, and

worship, and they could scarcely be persuaded to live in

peace with each other. Zinzendorf devoted himself to them.

He, with his wife and children, lived in Herrnhut and

brought Rothe with him. He had hard work to bring order-

out of the confusion. He had to satisfy the authorities

that his religious community could be brought under the

conditions of the peace of Augsburg ;
he had to quiet the

suspicions of the Lutheran clergy ; and, hardest of all, he

had to rule in some fashion men made fanatical by persecu

tion, who, in spite of his umvearied labours for them, on

more than one occasion, it is said, combined in his own
house to denounce him as the Beast of the Apocalypse,
with Pastor Rothe as the False Prophet. Patience had

at last its perfect work, and gradually Zinzendorf was able

to organize his refugees into something like a militia

Christi, based not on monastic but on family life. He was

able to establish a common order of worship in 1727, and
soon afterwards a common organization, which has been

described in the article MORAVIAN BRETHREN. Zinzendorf

took the deepest interest in the wonderful missionary

enterprises of the Brethren, and saw with delight the spread
of this Protestant family (not monastic) order in Germany,
Denmark, Russia, and England. He travelled widely in

its interests, visiting America in 1741-42 and spending a

long time in London in 1750. Missionary colonies had by
this time been settled in the West Indies (1732), in

Greenland (1733), amongst the North American Indians

(1735); and before Zinzendorfs death the Brethren had

sent from Herrnhut missionary colonies to Livonia and the

northern shores of the Baltic, to the slaves of North

Carolina, to Surinam, to the Negro slaves in several parts
of South America, to Travancore in the East Indies, to the

Copts in Egypt, and to the west coast of South Africa.

The community in Herrnhut, from which almost all these

colonies had been sent out, had no money of its own, and
its expenses had been almost exclusively furnished by
Zinzendorf. His frequent journeyings from home made it

almost impossible for him to look after his private affairs
;

he was compelled from time to time to raise money by loans,
and about 1750 was almost reduced to bankruptcy. This
led to the establishment of a financial board among the

Brethren, on a plan furnished by a lawyer, John Frederick

Kober, which worked well. In 1752 Zinzendorf lost his

only son, Christian Renatus, whom he had hoped to make
his successor

;
and four years later he lost his wife Erdmute,

who had been his counsellor and confidante in all his work,
and without whose wise guidance he could never have

accomplished what he achieved. Zinzendorf remained a
widower for one year, and then (June 1757) contracted a

second marriage with Anna Nitschmann, on the ground
that a man in his official position ought to be married.

Three years later, overcome with his labours, he fell ill and
died (on 9th May), leaving John de Wattewille, who had
married his eldest daughter Benigna, to take his place at

the head of the community.
See Spangenberg, Leben des Grafen von Zinzendorf, 1772-75;

Schrautenbach, Dcr Graf v. Zinzendorf, 1871 (written in 1782, and

interesting because it gives Zinzendorf s relations to such Pietist

rationalists as Dippel) ;
F. Bovet, Le Comte dc Zinzendorf, 1860;

Becker, Zinzendorf im Vcrhiiltniss z. Philosophic u. Kirchenthum
seiner Zeit, 1886 (the best account

;
written by the author of the

article
&quot;

Zinzendorf&quot; in Herzog-Plitt s Encykl.}. See also the books
mentioned under MOKAVIAN BRETHREN. (T. M. L.)

ZION. See JERUSALEM and TEMPLE.

ZIRCONIUM, a rare element, closely allied to titanium.

Klaproth in 1789 analysed zircon and found it to contain

a new earth, which he called
&quot;

zirconia.&quot; Zircon is essen

tially a silicate of zirconia, Zr02
.SiO

2
. For the extraction

from it of zirconia the mineral is first of all heated and

quenched in water to render it brittle, and then reduced

to a fine powder, which is fused up with three to four parts
of acid fluoride of potassium at a gentle heat in a platinum
crucible. When the mass fuses tranquilly and all the

water is expelled, the platinum crucible is placed in a

Hessian crucible
;
the two crucibles are then covered and

kept for two hours at the highest temperature producible

by means of a wind-furnace. The porcelain -like fuse is

powdered, boiled in water, and acidified with hydrofluoric

acid, and the residual fluosilicate of potassium is filtered

off. The filtrate on cooling deposits crystals of fluozircon-

ate of potassium, ZrF
6
K

2 ,
which are purified by re-crystal

lization from hot water. The double fluoride is decomposed
with hot concentrated sulphuric acid

;
the mixed sulphate

is dissolved in water
;
and the zirconia is precipitated with

ammonia in the cold. The precipitate, being difficult to

wash, is (after a preliminary washing) re-dissolved in

hydrochloric acid and re-precipitated with ammonia.

Hydrated zirconia, Zr(OH)4 ,
as thus obtained, is quite

appreciably soluble in water and easily in mineral acids,

with formation of zirconic salts, e.g., ZrCl
4 , analogous to

SnCl4 . But, if the hydrate is precipitated in the heat,

it demands concentrated acids for its solution. The

hydrate readily loses its water at a dull red heat and

passes into anhydride with vivid incandescence. The

anhydrous oxide, ZrO2,
is with difficulty soluble even in

hydrofluoric acid
;
but a mixture of two -parts of concen

trated sulphuric acid and one of water dissolves it on con

tinued heating as Zr(SO4 )
. Zirconia, when heated to

whiteness remains unfused, and radiates out abundance of

white light. This property has been utilized for the con

struction of a new kind of gas lamp, in which a colourless

flame, produced by the combustion of a mixture of gas and

air, serves to heat a hollow cylinder of zirconia suspended
over it by means of platinum gauze. Zirconia, like oxide

of tin and oxide of titanium, unites not only with acids
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but also with basic oxides. For instance, if it be fused up
with an excess of carbonate of soda, 2 of C02

are expelled by

every Zr0
2 ,

with formation of ortho-zirconate (analogous

to ortho-silicate) of soda, ZrO
2
.2Na 2

O. On treating the

fuse with water we obtain the salt Na
2
0.8ZrO2 + 12H

20,

which crystallizes in hexagonal plates.

Zirconic chloride, ZrCl4 ,
is prepared, by igniting a

mixture of zirconia and charcoal in a current of chlorine,

as a white sublimate. It has the exact vapour-density

corresponding to the formula. It dissolves in water with

evolution of heat
;
on evaporation a basic salt, 2ZrOCl2

+ 9H.;0, separates out in star-shaped aggregates of needles.

Metallic zirconium is obtainable, by heating the double

fluoride of zirconium and potassium with metallic potassium,

as an iron-grey powder. Troost produced crystallized

zirconium by fusing the double fluoride with aluminium

in a graphite crucible at the temperature of melting iron,

and extracting the aluminium from the fuse with hydro
chloric acid. The crystals look like antimony and are

brittle
;
their specific gravity is 4 15. The powdery metal

burns readily in air
;
the crystalline metal requires to be

heated in an oxyhydrogen flame if it is to catch fire.

Mineral acids generally attack the crystallized metal very
little even in the heat

; aqua regia, however, dissolves it

readily, and so does hydrofluoric acid. The spark spec

trum of zirconium is characterized by five lines, whose

wave-lengths are as follows : 6127 in the red, and 4815,

4771, 4738, 4709, and 4686 in the blue. The atomic

weight is not known exactly ; according to Marignac and

Deville, it lies near 90, if O = 16.

ZITTAU, the centre of the Saxon linen trade and the

most populous town in the district of Bautzen, in the king
dom of Saxony, is situated on the left bank of the Mandau,
near its confluence Avith the Neisse, 25 miles south-east of

Bautzen and 48 east-south-east of Dresden. The town
is built in a regular and modern style. The town-house

date.s from 1844, and contains a public library of 30,000
volumes. The church of St John was rebuilt in 1834-37;
and the church of St Peter and St Paul, with its elegant

tower, belonged to an old Franciscan monastery. The
latter was restored in 1882 and part of it fitted up as an

historical museum. There are five other churches in the

town. Zittau is well equipped with schools, including a

gymnasium (founded in 1586) and a commercial school,

both accommodated in the Johanneum, and several techni

cal institutions. The leading branch of industry is linen

and damask weaving ;
but woollen stuffs, trimmings, tfec.,

are also produced in the factories of the town, and in the

surrounding weaving villages, 37 of which, with 70,000

inhabitants, are included in the municipal jurisdiction.
The town, which is one of the best endowed in Saxony,
also owns valuable forests on the mountains of Upper
Lusatia. There are various steam-mills, iron-foundries,

brick-fields, and potteries near the town, and extensive

deposits of lignite, employing over 1000 hands. Zittau

is situated near the border of Bohemia, with which it carries

on some trade. In 1885 the population was 23,215, of

whom less than one-fifth were Roman Catholics; in 1834
the population was 8508.

Zittau is of Wemlish origin (Chytawa is its Wendish name), and
was made a town by Ottocar II. of Bohemia. It was one of the
six towns of the Lusatian league (1346), at whicli period it be

longed to Bohemia. It suffered severely in the Hussite wars and
in the Thirty Years War, and was bombarded and burnt by the
Austrians in 1757 during the Seven Years War. The musical

composer Marsclmer (1795-1861) was born at Zittau.

ZIZKA, or ZISKA, JOHN
(c. 1360-1424), leader of the

HUSSITES (q.v.) from 1419, Avas born at Trocznow in the

neighbourhood of Budweis in Bohemia about the year
1360. He was of noble descent, and was brought up from
an early age at Prague at the court of King Wenceslaus.

In 1410 he fought as a volunteer, on the losing side, in

the great battle of Grunwakl, near Tannenberg in Prussia,

in which the knights of the Teutonic Order were com

pletely routed by the Lithuanians and Poles. He after

wards took part in the Hungarian wars against the Turks,
and is also said to have fought on the English side in the

battle of Agincourt. In the discontents which followed

the martyrdom of Huss and Jerome in Bohemia he sided

with the liberal party, and ultimately, on the outbreak of

hostilities, became its leader. He soon organized a for

midable body of infantry, and from his newly fortified

stronghold of Tabor as a centre achieved various successes,

of whicli the most signal was the victory over the imperial

troops at Deutschbrod (8th January 1422). At an early

period of the war, at the siege of Raby in 1421, Zizka,

who from boyhood had been blind of an eye, completely lost

his sight ;
but his strength of will enabled him almost

wholly to overcome this formidable disadvantage, and his

extraordinary presence of mind, fertility of resource, and

keenness of mental vision, coupled with a zeal that was

wholly sincere, though not always free from fanaticism,

continued to mark him out as the leader in the cause he

had espoused until his death, which was caused by an

infectious disorder while he was besieging Przibislaw

(llth October 1424).
See Millauer, Di2)lomatisch-historische Aufsdtze ubcr JoJiann

Ziska (1824). Zizka s life has been made the subject of an epic by
the German poet Meissner (1846 ; 10th edition 1867), and has also

been related in prose by George Sand.

ZLATOUST, in the Russian government of Ufa, is one

of the chief towns and iron-works of the Urals. It is situ

ated on the Ai, a tributary of the Ufa, in a picturesque

valley of the middle Urals, at a height of 1200 feet above

sea-level. The 270 miles which stretch between Zlatoust

and Ufa in the west will soon be covered by rail, while a

branch line is projected to connect it with Ekaterinburg
in the north. The town is well built, mostly of wood, has

a first-class meteorological and magnetic observatory, and

is the seat of the mining administration for the Zlatoust

district, whicli includes, besides several iron-works, the rich

gold-washings of the basin of the Mias. Its merchants

carry on a brisk trade in agricultural produce and cattle,

as well as in manufactured wares, imported for the use of

the mining villages of the neighbourhood. The Ai and

several ponds supply the crown iron -works with motive

power, and in 1884 the iron furnaces of Zlatoust yielded

90,800 cwts. of pig-iron, which were used almost entirely

for the manufacture of swords, bayonets, and artillery

munition. The population of Zlatoust in 1884 was 19,000.

ZNAIM, or ZNAYM (Czech Znojmo), an interesting old

town of Moravia, is picturesquely situated on the left

bank of the Thaya, 45 miles north-north-west of Vienna.

The town proper is adjoined by four suburbs, and it

contains three fine open squares, while the site of the old

fortifications is occupied by a pleasant promenade. The

Rjiuberthurm is a relic of the old castle of the margraves
of Moravia

;
the round castle-chapel, known as the heathen

temple (Heiden-Tempel), in the Romanesque style of the

12th century, was at one time considered the most ancient

building in Moravia. The Gothic church of St Nicholas

was built about 1348 by the emperor Charles IV.
;
the

town-house, with an elegant Gothic tower, 250 feet high,

dates from about 1446. The ancient and once powerful
Prsemonstratensian abbey of Bruck, to the east of the

town, is now occupied as barracks. The town is well

equipped with technical and other schools, and carries on

manufactures of earthenware, leather, chocolate, vinegar,

and other articles. Large quantities of cucumbers, grain,

and wine are produced in the fertile environs. In 1880

the population, chiefly of German origin, was 12,254.
The present town of Znaim was founded in 1226 by Ottocar I. of
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Bohemia on the site of Znojmo, the ancient capital of the tributary

margraves of Moravia, which had been destroyed in 1145. Znaim
is best known to history for the armistice concluded here in 1809

after the battle of AVagram between Napoleon I. and the archduke

Charles. In 1866 the Prussians occupied the town from July 13th

till September 3d. The novelist Karl Postel (1793-1864), who
wrote under the pseudonym of Charles Sealsfield, was born at Pop-

pitz, 2J miles to the south-west.

efirii ZODIAC (o (wSiaKos KVK\OS, from fwSiov,
&quot; a little

ou&amp;gt; animal
&quot;),

an imaginary zone of the heavens within which

lie the paths of the sun, moon, and principal planets. It

is bounded by two circles equidistant from the ecliptic,

about eighteen degrees apart ;
and it is divided into twelve

signs, and marked by twelve constellations. The signs

gns the Greek SwSe/caT^/zopta are geometrical divisions thirty
id con-

degrees in extent, counted from the spring equinox in the
ella &quot;

direction of the sun s progress through them. The whole

series accordingly shifts westward through the effect of

precession by about one degree in seventy-two years. At
the moment of crossing the equator towards the north

the sun is said to be at the first point of Aries
;
some

thirty days later it enters Taurus, and so on through

Gemini, Cancer, Leo, Virgo, Libra, Scorpio, Sagittarius,

Capricornus, Aquarius, and Pisces (see ASTRONOMY, vol. ii.

p. 771). The constellations bearing the same names coin

cided approximately in position, when Hipparchus observed

them at Rhodes, with the divisions they designate. The

discrepancy now, however, amounts to the entire breadth

of a sign, the sun s path in Aries lying among the stars of

Pisces, in Taurus among those of Aries, &c.

hioden- The twelvefold division of the zodiac was evidently sug-
ry di-

gested by the occurrence of twelve full moons in successive
lon&amp;gt;

parts of it in the course of each year. This approximate
relation was first systematically developed by the early

inhabitants of Mesopotamia, and formed the starting-point

for all their divisions of time. As the year separated, as

it were of itself, into twelve months, so the day was

divided into twelve &quot;double hours,&quot; and the great cosmi-

cal period of 43,200 years into twelve &quot;sars.&quot; Each sar,

month, and hour was represented at once visibly and sym
bolically by a twelfth part of the &quot; furrow &quot; drawn by the

solar Bull across the heavens. The idea of tracing the sun s

path among the stars was, when it occurred to Chaldaean

astronomers, an original and, relatively to their means, a

recondite one. We owe to its realization by them the

constitution and nomenclature of the twelve signs of the

zodiac. Assyrian cylinders and inscriptions indicate for

the familiar series of our text-books an antiquity of some

four thousand years. Ages before Asurbanipal reigned
at Nineveh the eighth month (Marchesvan) was known
as &quot; the month of the star of the Scorpion,&quot; the tenth

(Tebet) belonged to the &quot;star of the Goat,&quot; the twelfth

(Adar) to the &quot;star of the Fish of Hea.&quot;
l The motive

underlying the choice of symbols is in a few cases obvious,

but in most remains conjectural. The attributes of the

deities appointed to preside over the months and signs
were to some extent influential. Two of them, indeed,

took direct possession of their respective portions of the

sky. The zodiacal Virgo is held to represent the As

syrian Venus, Ishtar, the ruling divinity of the sixth

month, and Sagittarius the archer-god Nergal, to whom the

ninth month was dedicated. But no uniform system of

selection was pursued ;
or rather perhaps the results of

several, adopted at various epochs, and under the influence

of varying currents of ideas, became amalgamated in the

final series.

First This, there is reason to believe, was the upshot of a
sign.

prehistoric reform. So far as positive records go, Aries

was always the first sign. But the arrangement is, on the

face of it, a comparatively modern one. None of the

1
Leiiorraant, Oriyines de I Uiatuire, vol. i. p. 236.

brighter stars of the constellation could be said even

roughly to mark the equinox much before 1800 B.C.
;

during a long stretch of previous time the leading position

belonged to the stars of Taurus. 2 Numerous indications

accordingly point to a corresponding primitive zodiac.

Setting aside as doubtful evidence derived from interpret
ations of cuneiform inscriptions, we meet, in connexion
with Mithraic and Mylittic legends, reminiscences of a

zodiac and religious calendar in which the Bull led the

way.
3

Virgil s

Candidus auratis aperit cum cornibus annum
Taurus

perpetuates the tradition. And we shall see presently
that the Pleiades, not only were originally, but continued

to be until well within historical memory, the first asterism

of the lunar zodiac.

In the Chaldsean signs fragments of several distinct

strata of thought appear to be embedded. From one point
of view, they shadow out the great epic of the destinies

of the human race
; again, the universal solar myth claims

a share in them
; hoary traditions were brought into ex

post facto connexion with them
;
or they served to com

memorate simple meteorological and astronomical facts.

The first Babylonian month Nisan, dedicated to Anu Second

and Bel, was that of
&quot;sacrifice&quot;;

and its association with sign,

the Ram as the chief primitive object of sacrifice is thus

intelligible.
4

According to an alternative explanation, how

ever, the heavenly Ram, placed as leader in front of the

flock of the stars, merely embodied a spontaneous figure
of the popular imagination. An antique persuasion, that

the grand cycle of creation opened under the first sign,
has been transmitted to modern cognizance by Dante (Inf.,

i. 38). The human race, on the other hand, was supposed
to have come into being under Taurus. The solar inter

pretation of the sign goes back to the far-off time when
the year began with Taurus, and the sun was conceived of

as a bull entering upon the great furrow of heaven as he

ploughed his way among the stars. In the third month Third to

and sign the building of the first city and the fratricidal s
j

xtn

brothers the Romulus and Remus of Roman legend
were brought to mind. The appropriate symbol was at

first indifferently a pile of bricks or two male children,

always on early monuments placed feet to feet. The retro

grade movement of a crab typified, by an easy association

of ideas, the retreat of the sun from his farthest northern

excursion, and Cancer was constituted the sign of the

summer solstice. The Lion, as the symbol of fire, repre
sented the culmination of the solar heat. In the sixth

month, the descent of Ishtar to Hades in search of her

lost husband Tammuz was celebrated, and the sign of the

Virgin had thus a purely mythological signification.
The history of the seventh sign is somewhat complicated. Seventh

The earlier Greek writers, Eudoxus, Eratosthenes, Hip-
an(1

parchus, knew of only eleven zodiacal symbols, but made e
!&amp;lt;

one do double duty, extending the Scorpion across the

seventh and eighth divisions. The Balance, obviously

indicating the equality of day and night, is first mentioned

as the sign of the autumnal equinox by Geminus and

Varro, and obtained, through Sosigenes of Alexandria,
official recognition in the Julian calendar. Nevertheless,

Virgil (Georg., i. 32) regarded the space it presided over

as so much waste land, provisionally occupied by the
&quot; Claws

&quot;

of the Scorpion, but readily available for the

2 The possibility should not, however, be overlooked that the &quot;

stars

of the months
&quot;

were determined by their heliacal risings (see Bosan-

quet and Sayce on Babylonian astronomy, in Monthly Notices Roy. Astr.

Soc., vol. xl. p. 117). Tliis would give a further extension backwards
of over 1000 years, during which the equinox might have occurred in

the month of the Ram.
3

Lajard, Recherches sur le Culte de Mithra, p. 605.
4

Sayce, Trans. Society of Biblical Archteoloyy, vol. iii. p. 162.
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apotheosis of Augustus. Libra was not of Greek inven

tion. Ptolemy, who himself chiefly used the &quot;Claws&quot;

(Xr/Aai), speaks of it as a distinctively Chaldsean sign;
1 and

it occurs as an extra-zodiacal asterism in the Chinese sphere.
An ancient Chinese law, moreover, prescribed the regu-
larization of weights and measures at the spring equinox.

2

No representation of the seventh sign has yet been dis

covered on any Euphratean monument
;
but it is noticeable

that the eighth is frequently doubled,
3 and it is difficult

to avoid seeing in the pair of zodiacal scorpions carved on

Assyrian cylinders the prototype of the Greek scorpion
and claws. Both Libra and the sign it eventually super
seded thus owned a Chaldaean birthplace. The struggle
of rival systems of nomenclature, from which our zodiacal

series resulted, is plainly visible in their alternations
;
and

the claims of the competing signs were long sought to be

conciliated by representing the Balance as held between

the claws of the Scorpion.
Ninth to The definitive decline of the sun s power after the
twelfth autumnal equinox was typified by placing a Scorpion as
lgn the symbol of darkness in the eighth sign. Sagittarius,

figured later as a Centaur, stood for the Babylonian Mars.

Capricornus, the sign of the winter solstice, is plausibly
connected with the caprine nurse of the young solar god
in Oriental legends, of which that of Zeus and Amalthea
is a variant. 4 The fish-tailed Goat of the zodiac presents
a close analogy with the Mexican calendar sign Cipactli,
a kind of marine monster resembling a narwhal. 5

Aquarius
is a still more exclusively meteorological sign than Leo.

The eleventh month was known in Euphratean regions as

that of &quot; want and rain.&quot; The deluge was traditionally
associated with it. It was represented in zodiacal sym
bolism by the god Ramman, crowned with a tiara and

pouring water from a vase, or more generally by the vase

and water without the god. The resumption of agricul
tural labours after the deluge was commemorated in the

twelfth month, and a mystical association of the fishes,

which were its sign, with the life after death is evident

in a monument of Assyrian origin described by M. Cler-

mont-Ganneau, showing a corpse guarded by a pair of

fish-gods.
6 The doubling of the sign of Pisces still recalls,

according to Mr Sayce,
7 the arrangement of the Baby

lonian calendar, in which a year of 360 days was sup
plemented once in six years by a thirteenth month, a second

Adar. To the double month corresponded the double sign
of the &quot; Fishes of Hea.&quot;

8

Cyclical The cyclical meaning of the succession of zodiacal signs,
meaning though now obscured by interpolations and substitutions,

succes-
was probably once clear and entire. It is curiously re-

sion of fleeted in the adventures of the Babylonian Hercules, the

.signs. solar hero Izdubar. 9
They were recorded in the compara

tively late surviving version of the 7th century B.C., on
twelve tablets, with an obvious design of correlation with
the twelve divisions of the sun s annual course. Izdubar s

conquest of the winged bull Heabani was placed under
Taurus

;
his slaying of the tyrant Houmbaba (the prototype

of Geryon) in the fifth month typified the victory of light
over darkness, represented in plastic art by the group of a
lion killing a bull, which is the form ordinarily given to the

1 In citing a Chaldrean observation of Mercury dating from 235 B.C.

(Almagest, vol. ii. p. 170, ed. Halma).
2 See Uranographie Chinoise, by Gustav Schlegel, who, however,

claims an extravagant antiquity for the Chinese constellational system.
3
Lenormant, Origines, vol. i. p. 267. 4

Ibid., p. 259.
6
Humboldt, Vues des Cordilleras, 1810, p. 157.

6 Rev. ArcheoL, 1879, p. 344.
7 Trans. Soc. Bill. Archseol., vol. iii. p. 166.
8 The god Hea, the Cannes of Berosus, equivalent to the fish-god

Dagon, came to the rescue of the protagonist in the Chaldajan drama
of the deluge.

9 Sir H. Rawlinson, Athenaeum, 7th December 1872.

sign Leo on Ninevite cylinders.
10 The wooing of Ishtar

by the hero of the epic falls under Virgo, and his encounter
with two scorpion men, guardians of the rising and the

setting sun, under Scorpio. The eleventh tablet narrates

the deluge ;
the twelfth associates the apotheosis of Hea

bani (the Babylonian Chiron) with the zodiacal emblems
of the resurrection.

In the formation of the constellations of the zodiac The con-

very little regard was paid to stellar configurations. The stella

Chaldseans chose three stars in each sign to be the &quot; coun- tlollSi

cillor gods
&quot;

of the planets.
11 These were called by the

Greeks
&quot;decans,&quot;

because ten degrees of the ecliptic and
ten days of the year were presided over by each. The

college of the decans was conceived as moving, by their

annual risings and settings, in an &quot;eternal circuit&quot; between
the infernal and supernal regions. Our modern asterisms

first appear in the Phenomena of Eudoxus about 370
B.C. But Eudoxus, there is reason to believe, consulted,
not the heavens, but a celestial globe of an anterior epoch,
on which the stars and the signs were forced into unnatural

agreement. The representation thus handed down to us

(in the verses of Aratus) has been thought to tally best

with the state of the sky about 2000 B.C.;
12 and the men

tion of a pole-star, for which Eudoxus was rebuked by
Hipparchus, seems, as Mr W. T. Lynn has pointed out,

13

to refer to the time when a Draconis stood near the pole.
The data afforded by Eudoxus, however, are far too vague
to serve as the basis of any chronological conclusion.

The Egyptians adopted from the Greeks, with consider- Egyptian
able modifications of its attendant symbolism, the twelve- zodiacal

fold division of the zodiac. Aries became the Fleece; two Slgns-

Sprouting Plants, typifying equality or resemblance, stood

for Gemini
;
Cancer was re-named Scarabaeus

;
Leo was

converted, from the axe-like configuration of its chief stars,
into the Knife; Libra into the Mountain of the Sun, a

reminiscence, apparently, of the Euphratean association of

the seventh month with a
&quot;holy mound,&quot; designating the

Biblical tower of Babel. A Serpent was the Egyptian
equivalent of Scorpio ;

the Arrow only of Sagittarius was
retained

; Capricornus became &quot;

Life,&quot;
or a Mirror as an

image of life; Aquarius survived as Water; Taurus, Virgo,
and Pisces remained unchanged.

14 The motive of some of

the substitutions was to avoid the confusion which must
have ensued from the duplication of previously existing
native asterisms

; thus, the Egyptian and Greek Lions were

composed of totally different stars. Abstractions in other

cases replaced concrete objects, with the general result of

effacing the distinctive character of the Greek zodiac as a
&quot;

circle of living things.&quot;

Early Zoroastrian writings, though impregnated with Spread

star-worship, show no traces of an attempt to organize
of Greek

the heavenly array. In the Bundehish, however (9th
svstem&amp;gt;

century), the twelve &quot;Akhtars,&quot; designated by the same
names as our signs, lead the army of Ormuzd, while the

seven &quot; Awakhtars &quot;

or planets (including a meteor and a

comet) fight for Ahriman. The knowledge of the solar

zodiac thus turned to account for dualistic purposes was

undoubtedly derived from the Greeks. By them, too,
it was introduced into Hindustan. Aryabhata, about the

beginning of our era, reckoned by the same signs as Hip
parchus. They were transmitted from India by Buddhist
missionaries to China, but remained in abeyance until the

Jesuit reform of Chinese astronomy in the 17th century.
The native zodiacal system was of unexampled complex

ity. Besides divisions into twenty-eight and twenty-four
10

Lenormant, Origines, vol. i. p. 240.
11 Diod. Sic., Hist., ii. 30, where, however, by an obvious mistake

the number of &quot;councillor gods
&quot;

is stated at only thirty.
12 R. Brown, Babylonian Record, No. 3, p. 34.
13

Babylonian Record, No. 5, p. 79.
14

Brugsch, Z. D. M. G
., vol. ix. p. 513.
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inese parts, it included two distinct duodenary series. The tse

ies of or stations&quot; were referred by Biot to the date 1111 B.C.
11S Measured from the winter solstice of that epoch, they

corresponded, in conformity with the Chinese method of

observation by intervals of what we now call right ascen

sion, to equal portions of the celestial equator.
1

Projected

upon the ecliptic, these were, of course, considerably

unequal, and the tse accordingly differed essentially from

the Chaldsean and Greek signs. Their use was chiefly

astrological, and their highly figurative names &quot; Great

Splendour,&quot;
&quot; Immense Void,&quot;

&quot; Fire of the Phcenix,&quot; &c.

had reference to no particular stars. They became vir

tually merged in the European series, stamped with official

recognition upwards of two centuries ago. The twenty-
four tsieki or demi-tse were probably invented to mark the

course of weather changes throughout the year. Their

appellations are purely meteorological.
The characteristic Chinese mode of dividing the

&quot;yellow

road &quot;

of the sun was, however, by the twelve
&quot;cyclical

animals,&quot; Rat, Ox, Tiger, Hare, Dragon or Crocodile,

Serpent, Horse, Sheep, Monkey, Hen, Dog, Pig. The open
ing sign corresponds to our Aquarius, and it is remarkable
that the rat is, in the far East, frequently used as an ideo

graph for &quot;water.&quot; But here the agreement ceases. For
the Chinese series has the strange peculiarity of proceeding
in a retrograde direction or against the course of the sun.

Thus, the second sign (of the Ox) occupies the position of

Capricorn, the third that of Sagittarius, and so on. The

explanation of this seeming anomaly is to be found in the

primitive destination of the &quot; animals &quot;

to the purposes of

an &quot;horary zodiac.&quot; Their succession, established to mark
the hours of day and night, was not unnaturally associated

with the diurnal revolution of the sphere from east to

west. 2
They are unquestionably of native origin. Tradi

tion ascribes their invention to Tajao, minister of the

emperor Hwang-te, who reigned c. 2697 B.C., and it can

scarcely be placed later than the 7th century B.C. 3

The Chinese circle of the &quot; animals &quot;

obtained early a

wide diffusion. It was adopted by Tartars, Turks, and

Mongols, in Tibet and Tong-king, Japan and Corea. It

is denominated by Humboldt 4 the &quot; zodiac of hunters and

shepherds,&quot; and he adds that the presence in it of a tiger

gives it an exclusively Asiatic character. It appears
never to have been designed for astronomical employment.
From the first it served to characterize the divisions of

time. The nomenclature not only of the hours of the

day and of their minutest intervals was supplied by it,

but of the months of the year, of the years in the Oriental

sixty-year cycle, and of the days in the &quot;

little cycle
&quot;

of

twelve days. Nor has it yet fallen into desuetude. Years

&quot;of the
Rat,&quot;

&quot;of the
Tiger,&quot;

&quot;of the
Pig,&quot;

still figure in

the almanacs of Central Asia, Cochin China, and Japan.
ztec A large detachment of the

&quot;cyclical
animals&quot; even found

Sns - its way to the New World. Seven of the twenty days
constituting the Aztec month bore names evidentlyborrowed
from those of the Chinese horary signs. The Hare (or

Rabbit), Monkey, Dog, and Serpent reappeared without

change ;
for the Tiger, Crocodile, and Hen, unknown in

America, the Ocelot, Lizard, and Eagle were substituted as

analogous.
5 The Aztec calendar dated from the 7th cen

tury ;
but the zodiacal tradition embodied by it was

doubtless much more ancient. Of the zodiac in its true
sense of a partitioned belt of the sphere there was no ab

original knowledge on the American continent. Mexican

1
Biot, Journ. des Savans, 1839, p. 729, and 1840, p. 151 ; Gaubil,

Hist, de I Aatr. Chinoise, p. 9.
2
Humboldt, Vues des Cwdilleres, p. 168.

3 G. Schlegel, Ur. Chin., pp. 37, 561. 4
Op. cit., p. 219.

5
Iltid., p. 152

; Prescott, Conquest of Mexico, vol. iii. p. 321 (ed.

1860).

acquaintance with the signs related only to their secondary
function as dies (so to speak) with which to stamp recur

ring intervals of time.

The synodical revolution of the moon laid down the Luuar
lines of the solar, its sidereal revolution those of the lunar zodiac,

zodiac. The first was a circlet of &quot;

full moons&quot;; the second
marked the diurnal stages of the lunar progress round the

sky, from and back again to any selected star. The moon
was the earliest

&quot; measurer &quot;

both of time and space ;
but

its services can scarcely have been rendered available until

stellar &quot;milestones&quot; were established at suitable points

along its path. Such were the Hindu nakshatras, a word Hindu

originally signifying stars in general, but appropriated to system

designate certain small stellar groups marking the divisions f
*k

t

of the lunar track. They exhibit in an exaggerated form
the irregularities of distribution visible in our zodiacal

constellations, and present the further anomaly of being
frequently reckoned as twenty-eight in number, while the

ecliptical arcs they characterize are invariably twenty-seven.
Now, since the moon revolves round the earth in 27^
days, hesitation between the two full numbers might
easily arise

; yet the real explanation of the difficulty

appears to be different. The superfluous asterism, named
Abhijit, included the bright star a Lyrae, under whose in

fluence the gods had vanquished the Asuras. Its invoca
tion with the other nakshatras, remoteness from the

ecliptic notwithstanding, was thus due (according to Prof.

Max Miiller s plausible conjecture)
6 to its being regarded

as of especially good omen. Acquaintance with foreign

systems of twenty-eight lunar divisions tended doubtless

to fix its position, which remained, nevertheless, always
equivocal.

7
Alternately admitted into or rejected from

the series, it was finally, some six or seven centuries ago,
eliminated by the effects of precession in reversing the

order of culmination of its limiting stars.

The notion of a twenty-seven-fold division of the zodiac

was deeply rooted in Hindu tradition. The number and
the name were in early times almost synonymous. Thus,
a nakshatra-mdld denoted a necklace of twenty-seven

pearls ;

8 and the fundamental equality of the parts was

figured in an ancient legend, by the compulsion laid upon
King Soma (the Moon) to share his time impartially be
tween all his wives, the twenty-seven daughters of Pra-

japati. Everything points to a native origin for the

system of nakshatras. Some were named after exclusively
Vedic deities

; they formed the basis of the sacrificial

calendar of the Brahmans
;
the old Indian names of the

months were derived from them
;

their existence was pre

supposed in the entire structure of Hindu ritual and
science. 9

They do not, however, obtain full recognition
in Sanskrit literature until the Brahrnana period (7th or

8th century B.C.). The Rig-Veda contains only one allu

sion to them, where it is said that &quot; Soma is placed in the

lap of the nakshatras
&quot;

;
and this is in a part including

later interpolations.
Positive proof of the high antiquity of the Hindu lunar

zodiac is nevertheless afforded by the undoubted fact that

the primitive series opened with Krittika (the Pleiades)
as the sign of the vernal equinox. The arrangement would
have been correct about 2300 B.C.

;
it would scarcely have

been possible after 1800 B.C. 10 We find nowhere else a

well-authenticated zodiacal sequence corresponding to so

early a date. The reform by which Krittika, now rele

gated to the third place, was superseded as the head of

the series by
&quot;

Ac.vini
&quot; n was accomplished under Greek

6
Rirj-Veda Snmhita, vol. iv., 1862, Preface, p. Ixii.

7
Whitney, Journ. Am. Orient. Soc., vol. viii. p. 394.

8 Max Miiller, op. cit., p. Ixiv. 9
Ibid., p. 42.

10 A. Weber, Indische Studien, vol. x. p. 241.
11 Named from the A(;vins, the Hindu Castor and Pollux. It is

XXIV. 100
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influence somewhere near the beginning of our era. For

purposes of ritual, however, the Pleiades, with Agni or

&quot;Fire&quot; as their presiding deity, continued to be the first

sign. Hindu astronomy received its first definite or

ganization in the 6th century, with results embodied in

the Surya-Siddhdnta. Here the
&quot;signs

&quot;and the &quot;con

stellations
&quot;

of the lunar zodiac form two essentially dis

tinct systems. The ecliptic is divided into twenty-seven

equal parts, called bhogas or arcs, of 800 each. But the

nakshatras are twenty-eight, and are represented by as

many &quot;junction stars&quot; (yogdtdra), carefully determined

by their spherical coordinates. The successive entries

of the moon and planets into the nakshatras (the ascer

tainment of which was of great astrological importance)
were fixed by means of their conjunctions with the yogd-
tdras. These, however, soon ceased to be observed, and

already in the llth century Al-Biruni could meet with
no Hindu astronomer capable of pointing out to him
the complete series. Their successful identification by
Colebrooke 1 in 1807 had a purely archaeological interest.

The modern nakshatras are twenty-seven equal ecliptical

divisions, the origin of which shifts, like that of the solar

signs, with the vernal equinox. They are, in fact, the

bhoffas of the Surya-Siddhdnta. The mean place of the

moon in them, published in all Hindu almanacs, is found
to serve unexceptionally the ends of astral vaticination. 2

The system upon which it is founded is of great antiquity.
Belief in the power of the nakshatras evidently inspired
the invocations of them in the Atharva-Veda. In the

Brahmana period they were distinguished as &quot; deva &quot; and

&quot;yama,&quot;
the fourteen lucky asterisms being probably asso

ciated with the waxing, the fourteen unlucky with the

waning moon. 3 A special nakshatm was appropriated to

every occurrence of life. One was propitious to marriage,
another to entrance upon school-life, a third to the first

ploughing, a fourth to laying the foundation of a house.

Festivals for the dead were appointed to be held under
those that included but one star. Propitiatory abstinences

were recommended when the natal asterism Avas menaced

by unfavourable planetary conjunctions. The various

members of the body were parcelled out among the nak

shatras, and a rotation of food was prescribed as a whole
some accompaniment of the moon s revolution among them. 4

Nomen- The nomenclature of the Hindu signs of the zodiac,
cla

^.

ire save as regards a few standard asterisms, such as Agvini

signs .

11 U
anc^ Krittika, was far from uniform. Considerable dis

crepancies occur in the lists given by different authorities. 5

Hence it is not surprising to meet in them evidence of

foreign communications. Reminiscences of the Greek

signs of Gemini, Leo, Libra, Sagittarius, Capricornus, and
Pisces are obvious severally in the Hindu Two Faces, Lion s

Tail, Beam of a Balance, Arrow, Gazelle s Head (figured as

a marine nondescript), and Fish. The correspondence does

not, however, extend to the stars
;
and some coincidences

adverted to by Humboldt between the nakshatras and the
zodiacal animals of Central Asia are of the same nominal

Connex- character. 6 Mexican loans are more remarkable. They
ion with were apparently direct as well as indirect. The Aztec

systems
ca en(lar includes nakskatra titles borrowed, not only
through the medium of the Tartar zodiac, but likewise

straight from the Indian scheme, apart from any known
intervention. The &quot;three footprints of Vishnu,&quot; for ex-

composed of the stars in the head of Aries, and is figured by a horse s

head. 1 As. lies,, vol. ix. p. 330.
2 J. B. Biot, fitudes snr VAstronomie Indienne, p. 225.
3 A. Weber,

&quot; Die Vedischen Nachrichten von den Naxatra,&quot; in
Berliner Abhandlunyen, 1861, p. 309.

4
Ibid., p. 322

; II. Kern, Die Yogatara des Varamihim
; Weber s

Jnd. Stud., vol. xv. pp. 174-181,
5 Sir William Jones, As. Hes., vol. ii. pp. 294-5.
6
Humboldt, Vues des Cordilleres, p. 154.

ample, unmistakably gave its name to the Mexican day
Ollin, signifying the &quot; track of the sun &quot;

;
and both series

further contain a &quot;flint weapon,&quot; a &quot;stick,&quot;
and a &quot;house.&quot;

7

Several houses and couches were ranged along the Hindu
zodiac with the naive idea of providing resting-places for

the wandering moon.

Relationship of a more intimate kind connects the Hindu Relative

lunar mansions with those of the Arabs and Chinese, antiquity

The resemblance between the three systems is indeed so

close that it has been assumed, almost as axiomatic, that ^l
1

they must have been framed from a single model ;
and the Arabian

question of their origin has been debated with all the systems.

resources of varied erudition by scholars such as Biot,

Weber, Whitney, and Max Miiller. As the upshot of the

controversy it appears nevertheless to have become tolerably
clear that the nakshatras were both native to India, and
the sieu to China, but that the mandzil were mainly of

Indian derivation. The assertion, paradoxical at first Chinese

sight, that the twenty-eight &quot;hostelries&quot; of the Chinese aster -

sphere had nothing to do with the moon s daily motion ls
.

ms or

seems to convey the actual fact. Their number, as a

multiple of four, was prescribed by the quaternary partition
of the heavens, fundamental in Chinese astronomy. It

was considered by Biot to have been originally twenty-
four, but to have been enlarged to twenty-eight about
1100 B.C., by the addition of determinants for the solstices

and equinoxes of that period.
8 The essential difference,

however, between the nakshatras and the sieu is that the

latter were equatorial, not ecliptical, divisions. They were
measured by the meridian-passages of the limiting stars,

and varied in amplitude from 2 42 to 30 24 .
9 The

use of the specially observed stars constituting or repre

senting the sieu was as points of reference for the move
ments of sun, moon, and planets. They served, in fact,
and still serve (though with astrological ends in view), the

precise purpose of
&quot; fundamental stars

&quot;

in European as

tronomy. All that is certainly known about the antiquity
of the sieu is that they were well established in the 3d

century B.C. Their initial point at the autumnal equinox
marked by Kio (Spica Virginis) suits a still later date;
and there is no valid evidence that the modem series

resulted from the rectification of an older superannuated
arrangement, analogous to the Krittika sequence of nak
shatras. The Hindu zodiacal constellations belong then
to an earlier epoch than the Chinese

&quot;stations,&quot; such as

they have been transmitted to our acquaintance. Yet not

only were the latter an independent invention, but it is

almost demonstrable that the nakshatras, in their more
recent organization, were, as far as possible, assimilated to

them. The whole system of junction stars was doubt
less an imitation of the sieu

;
the choice of them by the

Hindu astronomers of the 6th century A.D. was plainly

instigated by a consideration of the Chinese list, compiled
with a widely different intent Where they varied from

it, some intelligible reason can generally be assigned for

the change. Eight junction stars lie quite close to, seven
others are actually identical with, Chinese determinants;

10

and many of these coincidences are between insignificant

and, for the purposes of ecliptical division, inconveniently
situated objects.

The small stellar groups characterizing the Arab &quot; man- Arabian

sions of the moon &quot;

(mandzil al-kamdr) were more equably
distributed than either the Hindu or Chinese series. They

&quot;

presented, nevertheless, striking resemblances to both.

Twenty-four out of twenty-eight were formed, at least in

part, of nakshatra or sieu stars. 11 That the Arab was essen

tially a copy of the Hindu lunar zodiac can scarcely admit

7
Ibid., p. 152. 8

Biot, Jour, des Savans, 1845, p. 40.
9 G. Schlegel, Ur. Chin., p. 77. 10

Biot, Etudes, p. 136.
11

Whitney, Notes to S&rya-Siddhdnta, p. 200.
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of a doubt. They were divided on the same principle ;

each opened at the spring equinox ;
the first Arab sign

Sharatun was strictly equivalent to the Hindu Acvini
;
and

eighteen constellations in each were virtually coincident.

The model of the sieu was, however, also regarded. Eighteen
Chinese determinants were included in the Arab asterisms,

and of these five or six were not nakshatra stars
;
conse

quently, they must have been taken directly from the

Chinese series. Nor were the Greek signs without effect in

determining the names of the mandzil,
1 the late appearance

of which, in a complete form, removes all difficulty in

accounting for the various foreign influences brought to

bear upon them. They were first enumerated by Alfar-

ghani early in the 9th century, when the Arabs were in

astronomy the avowed disciples of the Hindus. But,

although they then received perhaps their earliest quasi-

scientific organization, the mansions of the moon had

for ages previously figured in the popular lore of the

Bedouin. A set of twenty-eight rhymes associated their

heliacal risings with the changes of season and the vicissi

tudes of nomad life
;
their settings were of meteorological

and astrological import ;

2 in the Koran (x. 5) they are re

garded as indispensable for the reckoning of time. Yet
even this intimate penetration into the modes of thought
of the desert may be explained by prehistoric Indian com
munication. The alternative view, advocated by Weber,
that the lunar zodiac was primitively Chaldaean, rests on

a very shadowy foundation. It is true that a word radi

cally identical with mandzil occurs twice in the Bible,

under the forms mazzaloth and mazzaroth (2 Kings xxiii.

5
;
Job xxxviii. 32) ;

but the heavenly halting -places
which it seems to designate may be solar rather than lunar.

Euphratean exploration has so far brought to light no

traces of ecliptical partition by the moon s diurnal motion,

unless, indeed, zodiacal associations be claimed for a set

of twenty-eight deprecatory formulae against evil spirits

inscribed on a Ninevite tablet. 3

The safest general conclusions regarding this disputed

subject appear to be that the sieu, distinctively and un

varyingly Chinese, cannot properly be described as divisions

of a lunar zodiac, that the nakshatras, though of purely
Indian origin, became modified by the successive adoption
of Greek and Chinese rectifications and supposed improve
ments

;
while the mandzil constituted a frankly eclectic

system, in which elements from all quarters were combined.

It was adopted by Turks, Tartars, and Persians, and forms

part of the astronomical paraphernalia of the Bundehish.

The sieu, on the other hand, were early naturalized in Japan.
The refined system of astrological prediction based upon the solar

zodiac was invented in ChaldiEa, obtained a second home and added
elaborations in Egypt, and spread irresistibly westward about the

beginning of our era. For genethliacal purposes the signs were

divided into six solar and six lunar, the former counted onward
from Leo, the &quot;house&quot; of the sun, the latter backward from the

moon s domicile in Cancer. Each planet had two houses a solar

and a lunar distributed according to the order of their revolutions.

Thus Mercury, as the planet nearest the sun, obtained Virgo, the

sign adjacent to Leo, with the corresponding lunar house in Gemini ;

Venus had Libra (solar) and Taurus (lunar) ;
and so for the rest.

A ram frequently stamped on coins of Antiochus, with head reverted

towards the moon and a star (the planet Mars), signified Aries to

be the lunar house of Mars. With the respective and relative posi
tions in the zodiac of the sun, moon, and planets, the character of

their action on human destiny varied indefinitely. The influence

of the signs, though secondary, was hence overmastering : Julian

called them 0e&amp;lt;2ii&amp;gt; 5w/d/teis,
4 and they were the objects of a corre

sponding veneration. Cities and kingdoms were allotted to their

several patronage on a system fully expounded by Manilius :

Hos erit in fines ovbis pontnsque notandus,
Quein Deus in partes per singula dividit a.stra,

1

Whitney, Notes to SArya-Siihlh&ntu, p. 206.
2 A. Sprenger, /. I). M. G., vol. xiii. p. 161

; BlrfmT, Chronoloyy,
trans, by Sachau (London, 1879), p. 336 sq.

3
Lenormant, Chaldean Magic, p. 1.

4
&quot;Orat. in Solem,&quot; Op., vol. i. p. 148, ed. 1696.

Ac sua cuiquc dedit tutclse regna per orbem,
Et proprias gentes atque urbts addidit alias,
In quibus exerccnt pra-stantia sitlera vires. 5

Syria was assigned to Aries, and Syrian coins frequently bear the

effigy of a ram
; Scythia and Arabia fell to Taurus, India to Gemini.

Palmyra, judging from numismatic evidence, claimed the favour of

Libra, Zeugma that of Capricorn ;
Leo protected Miletus, Sagittarius

Singara.
6 The

&quot;power of the
signs&quot; was similarly distributed

among the parts of the human body :

Et quanquain coinmunis eat tutela per omne
Corpus, et in proprium divisis artnbus exit :

Nanique aries capiti, taurus cervicibus hseret ;

Bracliia sub geininis censentur, pcctora cancro.7

Warnings were uttered against surgical treatment of a member
through whose sign the moon happened to be passing ;

8 and zodiacal

anatomy was an indispensable branch of the healing art in the
Middle Ages. Some curious memorials of the superstition have
survived in rings and amulets, engraven with the various signs,
and worn as a kind of astral defensive armour. Many such, of the
14 tli and 15th centuries, have been recovered from the Thames. 9

Individuals, too, adopted zodiacal emblems. Capricornus was im
pressed upon the coins of Augustus, Libra on those of Pythodoris,
queen of Pontus

;
a sultan of Iconium displayed Leo as his &quot; horo

scope
&quot;

and mark of sovereignty ; Stephen of England chose the

protection of Sagittarius.
In Egypt celestial influences were considered as emanating mainly Egyptian

from the thirty-six &quot;decans&quot; of the signs. They were called the astro-
&quot; media of the whole circle of the zodiac

;

&quot; 10 each ten-day period logy.
of the Egyptian year was consecrated to the decanal god whose
section of the ecliptic rose at its commencement

;
the body was

correspondingly apportioned, and disease was cured by invoking
the zodiacal regent of the part affected. 11 As early as the 14th

century B.C. a complete list of the decans was placed among the

hieroglyphs adorning the tomb of Sethos I.
; they figured again

in the temple of Rameses II.,
12 and characterize every Egyptian

astrological monument. Both the famous zodiacs of Dendera dis

play their symbols, unmistakably identified by Lepsius. The late

origin of these interesting representations was established by the
detection upon them of the cartouches of Tiberius and Nero. As
the date of inception of the circular one now at Paris the year
46 B.C. has, however, been suggested with high probability, from

(among other indications) the position among the signs of the
emblem of the planet Jupiter.&quot; Its design was most likely to
serve as a sort of thema casli at the time of the birth of Csesarion.
The companion rectangular zodiac still in situ on the portico of
the temple of Isis at Dendera suits, as to constellational arrange
ments, the date 29 A.D. It set forth, there is reason to believe,
the natal scheme, not of the emperor Tiberius, as had been

conjectured by Lauth,
14 but of the building it served to decorate.

The Greek signs of the zodiac, including Libra, are obvious upon
both these monuments, which have thrown some useful light upon
the calendar system and method of stellar grouping of the ancient

Egyptians.
15

An Egypto-Greek planisphere, first described by Bianchini,
16 Flani-

resembles in its general plan the circular zodiac of Dendera. The spheres,
decans are ranged on the outermost of its five concentric zones

;

the planets and the Greek zodiac in duplicate occupy the next
three

;
while the inner circle is unaccountably reserved for the

Chinese cyclical animals. The relic was dug up on the Aventine
in 1705. and is now in the Louvre. It dates from the 2d or 3d

century of our era. The Tartar zodiac is not ninfrequently found

engraven on Chinese mirrors in polished bronze or steel of the 7th

century, and figured on the &quot;plateau of the twelve hours&quot; in the

treasury of the emperors of the Tang dynasty.
17

Probably the most ancient zodiacal representation in existence is

a fragment of a Chaldrcan planisphere in the British Museum, once
inscribed with the names of the twelve months and their govern
ing signs. Two only now remain. 18 A zodiac-on the &quot;astrological

altar of Gabies
&quot;

in the Louvre illustrates the apportionment of the

signs among the inmates of the Roman Pantheon ;

19 and they occur

5
Astr., bk. iv., ver. 696 sq.

6
Eckhel, Descriptio Nummorum Antiochiee Syria;, pp. 18, 25,

7
Manilius, Astr., bk. iv. ver. 702-5.

8 A. J. Peirce, Science of the Stars, p. 84.

Journ. Arch. Soc., xiii. pp. 254, 310, and xx. p. 80.
10

Iii a fragment of Hermes translated by Tli. Taylor at p. 362 of his

version of lamblichus.
11

Pettigrew, Superstitions Connected with Hist, of Medicine, p. 30.
12

Lepsius, Chronologic der Aegypter, part i. p. 68.
13

Ibid., p. 102. u Les Zodiaques de Dendemh, p. 78.
15 See Kiel s Dasfeste Jahr von Denderah, 1878.
10 Mem. de I Acad., Paris, 1708, Hist., p. 110

;
see also Humboldt,

} nts des Cordilleres, p. 170 ; Lepsius, op. cit., p. 83
; Frohuer, Sculp

ture du Louvre, p. 17.
17

Sehlegel, Ur. Chiii., p. 561
; Pettigrew, Jour. A rch. Soc., vol. viii.

p. 21.
18 Fox Talbot, Trans. Soc. Jiibl. Archieol, vol. iv. p. 260.

ia Menard, La Mytholojie dans VArt, p. 388.
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Zodiacal as a classical reminiscence in the mosaic pavements of San Miniato

symbols and the baptistery at Florence, the cathedral of Lyons, and the

in archi- crypt of San Savino at Piacenza. 1 Zodiacal symbolism became
tecture. conspicuous in mediseval art. ISTearly all the French cathedrals of

the 12th and 13th centuries exhibit on their portals a species of

rural calendar, in which each month and sign has its corresponding
labour. The zodiac of Notre Dame of Paris, opening with Aquarius,
is a noted instance. 2 A similar series, in which sculptured figures
of Christ and the Apostles are associated with the signs, is to be

seen in perfect preservation on the chief doorway of the abbey
church at Vezelay. The cathedrals of Amiens, Sens, and Rheims
are decorated in the same way. In Italy the signs and works sur

vive fraginentarily in the baptistery at Parma, completely on the

porch of the cathedral of Cremona and on the west doorway of St

Mark s at Venice. They are less common in England ;
but St

Margaret s, York, and the church of Iniey in Oxfordshire offer good
specimens. In the zodiac of Merton College, Oxford, Libra is re

presented by a judge in his robes and Pisces by the dolphin of

Fitzjames, warden of the college, 14S2-1507.3 The great rose-win

dows of the Early Gothic period were frequently painted with
zodiacal emblems ; and some frescos in the cathedral of Cologne
contain the signs, each with an attendant angel, just as they were

depicted on the vault of the church at Mount Athos. Giotto s

zodiac at Padua was remarkable (in its undisturbed condition) for

the arrangement of the signs so as to be struck in turns, during the

corresponding months, by the sun s rays.
4 The &quot; zodiac of labours

&quot;

was replaced in French castles and hotels by a
&quot; zodiac of plea

sures,&quot; in which hunting, hawking, fishing, and dancing were sub
stituted for hoeing, planting, reaping, and ploughing.

5

It is curious to find the same sequence of symbols employed for

the same decorative purposes in India as in Europe. A perfect set

of signs was copied in 1764 from a pagoda at Verdapettah near

Cape Comorin, and one equally complete existed at the same period
on the ceiling of a temple near Mindurah. ti

Zodiacal The hieroglyphs representing the signs of the zodiac in astrono-

hiero- mical works are of late introduction. They are found in manu-

glyphs. scripts of about th.e 10th century, but in carvings not until the 15th
or 16th.7 Their origin is unknown

;
but some, if not all of them,

have antique associations. The hieroglyph of Leo, for instance,
occurs among the symbols of the Mithraic worship.

8
(A. M. C.)

ZODIACAL LIGHT. The zodiacal light is usually de

scribed as a cone or lenticularly-shapecl glow of nebulous

light, seen after sunset or before sunrise, extending up
wards from the position of the sun nearly in the direction

of the ecliptic or of the sun s equator. This description,

though fairly correct for the higher latitudes, does not

represent accurately what is seen in the tropics, where the

light is often a very conspicuous object. There, if an
observer on a clear, moonless night watches the western

sky from soon after sunset till the last trace of twilight has

disappeared, he will notice that the twilight seems to linger

longer near where the sun sank below the horizon, and that

gradually a nebulous whitish band of light, broad towards

the horizon and narrowing first rapidly and then more

slowly upwards, begins to stand out clearly from the

vanishing twilight, which spreads along a much wider and

nearly horizontally-topped arc of the horizon. This is the

zodiacal light. When seen on a perfectly clear night, it

will be noticed that it fades imperceptibly on both borders

and towards the vertex, and that its light is distinctly

brighter towards the base than at greater altitudes. Its

width and brightness, and the height of the vertex, differ

very much from time to time, partly on account of actual

variations, but much more from differences in the trans

parency of the atmosphere. In England it is seldom
observed except in the months of March, April, and May
shortly after sunset, or about October before sunrise. This
is due to no change in the light itself, but simply to the

1
Fowler, Archceoloyia, vol. xliv. p. 172.

2
Viollet-le-Duc, Diet, de I Arch, francaise, vol. ix. p. 551 ; Le

Gentil, Mfrm. de I Acad., Paris, 1785, p. 20.
3

Fowler, Archsnolor/ia, vol. xliv. p. 150. 4
Ibid., p. 175.

5
Viollet-le-Duc, Diet, de I Arch., vol. ix. p. 551.

6 John Call, Phil. Trans., vol. Ixii. p. 353. Cornp. Houzeau, Biblio

graphic Astronomique, vol. i. pt. i. p. 136, where a useful sketch of
the general results of zodiacal research will be found.

7 R. Brown, Archseoloijia, vol. xlvii. p. 341
; Sayce, in Nature, vol.
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circumstance that at other seasons the ecliptic makes so

small an angle with the horizon that a light lying in or

near it does not rise sufficiently high above the mists of

the horizon to be seen after the twilight has vanished.

In lower latitudes, where the angle made with the horizon

is greater, while the duration of twilight is shorter, it can

be easily seen at all seasons when there is a clear sky and
no moon, except when Venus is an evening star, in which
case the great brightness of that planet often almost,

completely obliterates the comparatively faint zodiacal

light, at least in its neighbourhood. The zodiacal light
has frequently been described as having a reddish yellow
tint

;
but this seems to be erroneous, for, when seen under

favourable conditions, it is distinctly white and very
similar to that of the Milky Way. Any colour that may
have been observed is doubtless due to atmospheric causes.

Among the Moslems, to whom it is important on ritual

grounds to determine accurately the moment of daybreak,
at which during Ramadan the daily fast begins, the

morning zodiacal light appears to have been observed
from an early period, and is known as the &quot;

false dawn &quot;

or

the &quot;wolf s tail&quot; (liedhouse, in Journ. R. A. 8., July 1878).
But in Christian Europe it seems to have been first

observed by Kepler, who described its appearance with

considerable accuracy and came to the conclusion that it

was the atmosphere of the sun. Descartes wrote about it

in 1630 and Childrey in 1659; but the attention of

astronomers was first prominently called to it by Dominic

Cassini, who first saw it on 18th March 1683. It is to him
that it owes the name which it now bears. He explained
it by supposing the existence of a flat, luminous ring

encircling the sun, nearly in the plane of his equator, and
accounted for its disappearance on the same principle as

that which accounts for the vanishing of Saturn s ring.
Mairan (1731), like Kepler, ascribed the light to the sun s

atmosphere ;
and this explanation was generally accepted,

till Laplace showed that it was untenable, since no real

solar atmosphere could extend to anything like the

distance from the sun which is reached by the zodiacal

light. He further showed that, even if the solar atmosphere
did extend far enough, it would not have the lenticular

appearance ascribed by observers to the zodiacal light,

since the polar axis would be at least two -thirds of the

equatorial axis. Since then many observers have made a

study of the subject, amongst whom may be mentioned

Jones, Piazzi Smyth, Jacob, Brorsen, Schmidt, Backhouse,

Liais, and Wright.

Extent. The way in which the light fades off gradually towards
the boundaries makes it extremely difficult to determine accurately
the true position of the light or its extent. Various observations

show that at times the base, at an elongation of about 20, may
have a width of from 25 to 30, while at an elongation of 60 the

breadth is frequently as much as 20, but usually much less. The
distance of the vertex from the sun frequently exceeds 90, and Mr
Liais and others have recorded cases when the light has been traced

completely round from the western to the eastern horizon. This is

very uncommon ;
but it is not at all rare to find the light stretching

nearly to the meridian three hours after sunset, and several ob
servers have recorded the existence of a bright patch of light almost

opposite to the position of the sun. This is known as the Gcgcn-
schcin, and though it has been seen comparatively seldom its exist

ence must be accepted as proved ;
for its position has been deter

mined by actual measurement by several astronomers, and their

results agree with quite as great closeness as can be expected in the

determination of the position of such an object. A lengthened
series of observations was made on the zodiacal light by the Rev.

G. Jones, chaplain of the United States steam frigate
&quot;

Mississippi,&quot;

in the China and Japan Seas in 1855. He charted the apparent posi
tion of the cone of light on a large number of nights and mornings,
and came to the somewhat startling conclusion that his observations

could be explained only by supposing the existence of a nebulous

ring round the earth within the orbit of the moon. He recorded

that twice near 23 28 N! lat. , with the sun at the opposite solstice,

he had seen &quot;the extraordinary spectacle of the zodiacal light,

simultaneously at both the east and west horizons from 11 to 1
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o clock for several nights in succession.&quot; On reading this state

ment, Baron Humboldt communicated to the Monatslerichte d. kon.

prcuss. Akad. d. Wiss. some unpublished observations of his own on

a similar phenomenon. These were to the effect that on the 17th

and 18th of March the light was very bright in the west, and &quot;we

constantly perceived in the east (and this is beyond doubt a very

striking phenomenon) a whitish light which was also of a pyra
midal form. The latter augmented the brightness of the sky in a

very striking manner.&quot; The light in the west was so conspicuous
that &quot;even the sailors were delighted with this double

light.&quot;
He

noted, too, what is a very important fact, that the two lights set

at the same time
;
and there is much to be said in defence of his

view that the eastern light was the reflexion of the true zodiacal

light in the west, just as the eastern sunset glows are the reflexion

of those in the west. The chief obstacle in the way of accepting
this view is that it is difficult to believe that a light so faint as the

zodiacal light could have a reflexion bright enough to be seen, and
even to be seen distinctly. On the other side must be set the cir

cumstance that the simultaneous glow at both horizons seems never

to have been observed from great altitudes. This is easily under
stood if the second glow is a mere reflexion

; whereas, if it comes
from another source of light, it ought to be more conspicuous at

high than at low levels.

Position. The exact position of the axis of the zodiacal light

relatively to the ecliptic has not yet been satisfactorily fixed. The
extreme haziness of outline and the excessive faintness of the light
near the vertex make it quite impossible to use a telescope for

measuring its limits. Most observers have tried to fix its position

by tracing its outline on a star chart, while Prof. C. Piazzi

Smyth employed two sights mounted equatorially. But even by
these means no great accuracy can be attained, for the limits of the

light can be traced only when the eye is quite unfatigued and when
the light is looked at with averted vision. The difficulty experienced
is well illustrated by the wide divergencies between the results of

different observers divergencies not only in the extent of the light,
which would be quite natural, but even in the direction of the axis

of the cone. Thus, Captain Jacob, who observed in Madras in 1856-

57-58, found that his evening observations placed the vertex of the

western cone in from 2 S. lat. to 6 N. lat., with an average of

about 3 N. lat. His morning observations were less numerous
and gave positions for the vertex of the eastern cone varying from

J N. to 8 S.
,
with an average of about 2 S. Mr Backhouse from

418 observations found a mean deviation from the ecliptic of 2 06,

while Captain Tupman, observing in the Mediterranean in August
and September, found an inclination of no less than 20. He
also found that the plane of the light did not pass through the

sun. His observations, however, differ somewhat widely from
those of most other observers. Mr A. Searle has made a very
careful study of all the best published records. In his first paper
more than 650 observations by Jones, Heis, Schmidt, and others

are discussed, and he concludes that apparent changes in lati

tude are mainly, if not entirely, produced by the effect of atmo

spheric absorption, which affects the lower boundary more than
the upper and to an extent depending on the inclination of the axis

of the light to the horizon. In a second paper he discusses Jones s

observations alone and comes to the conclusion that, after making
allowance for the effects of absorption, there is some evidence that

the zodiacal light, as seen during the second half of the 19th century,
has had a more northern latitude near 180 long, than near long.
It seems somewhat doubtful, however, whether the observations

hitherto made are sufficiently accurate to justify this conclusion,
and all that can be confidently asserted is that the observations

made so far point to such a difference as being probable. Similar

variations in the greatest elongation, the breadth, and the bright
ness have been asserted to exist. Thus Mr J. F. Julius Schmidt,
as the result of several years observations, finds a variation in the

inclination of the axis of the cone of light to the ecliptic from 4 18

at the end of December to towards the end of March, a similar

variation in the greatest elongation from the sun from 120 in

January to 70 in April, and a further similar variation in breadth
at corresponding elongations, with a minimum for all three about
30th March. It may bo pointed out that observations regarding
the extent of the visible light are absolutely valueless unless accom

panied by careful records of the clearness of the sky as evidenced

by the visibility of faint objects, for all observers of the zodiacal

light must have noticed that a thin film of mist, which hardly affects

the colour of the sky or the visibility of the brighter stars, may
almost completely obliterate the zodiacal light. No accurate photo
metric observations seem to have been made on the strength of

the light and observers have differed widely in their estimates.

Some assert that it is much brighter than the Milky Way, while
others and especially those who have observed in the tropics

say that it is seldom so bright as the brighter parts of the Milky
AVay. It is certainly often brighter than most of the Milky Way.
Mr Searle deduces from Sir AV. Herschel s and Celoria s observa
tions that the Milky AVay is about 2 magnitudes brighter than the

mean brightness of the sky, and says that on this estimate the

brighter parts of the zodiacal light would be commonly 3 or 4

magnitudes brighter than the surrounding sky. This is almost

certainly an over-estimate. There seems to be very little doubt
that the brightness undergoes periodic fluctuations, but no estimate

can as yet be made of the length of the period. It is probable that

the brightness has been below the average for the last few years,
but is now increasing. Most observers have also reported rapid

changes of brightness, or undulations, such as are seen in the aurora

and in the tails of some comets ; but, as was pointed out by Olbers

in 1833, these undulations must be produced in the earth s atmo

sphere. In this connexion it may be mentioned that in observing
the spectrum rapid flickerings, like waves moving along the

spectrum, are often very marked.
The Moon s Zodiacal Light. Several observers have recorded

observations which appeared to show that the moon produced an

appearance very similar to that of the zodiacal light. Piazzi Smyth,
however, when observing on the Peak of Tenerilfe, saw this appear
ance and showed by actual measurement that the glow seen before

moonrise does not lie near the ecliptic, but is nearly vertical, and
is due simply to refraction in the earth s atmosphere. This ex

planation will hardly account for an interesting observation made

by Mr L. Trouvelot, which if repeated would require to be very

carefully investigated. On a night when the zodiacal light was

very bright and there were magnetic disturbances followed by an
auroral display, but when no aurora was actually visible, he saw a

conical light rising obliquely from the top of the roof of a building
behind which the moon, then about 15 or 20 above the horizon,
was concealed. The axis of the light coincided nearly with the

ecliptic and the light could be traced on both sides of the moon,
when the moon itself was concealed. The whole of the circum

stances led Mr Trouvelot to conclude that this light and the

zodiacal light were phenomena of the same order, while this and
other observations, he considered, rendered it probable that there

was some connexion between the zodiacal light and auroras.

Physical Constitution. As has already been pointed out,

it is impossible to see the zodiacal light through a telescope,

and this, taken along with the extreme faintness of the light,

renders it exceedingly difficult to examine it satisfactorily

with either the polariscope or the spectroscope. Many
attempts have been made to determine whether or not the

light was to any extent polarized, but with questionable
results until Prof. A. W. Wright attacked the problem,

using a polariscope specially designed for studying very
faint lights. With this he was enabled to determine with

certainty that the light was partially polarized in a plane

passing through the sun, and that the amount of polar
ization was most probably as much as 15 per cent., but

less than 20 per cent. Many attempts have been made
to observe the spectrum. In 1867 Angstrom, observing
at Upsala in March, obtained the bright aurora line (W.
L. 5567), and concluded that in the zodiacal light there

was the same material as is found in the aurora and in the

solar corona, and probably through all space. Upsala,

however, is a place where the aurora spectrum can often

be observed in the sky even when no aurora is visible, and

it has generally been believed that what Angstrom really

saw was an auroral and not a zodiacal light spectrum.
Seiior A. T. Acrimiz, observing at Cadiz, obtained a con

tinuous but faint spectrum with two bright lines a

yellowish line, probably an aurora line, and a line in the

blue, more refrangible than F, which he could not identify,

but which in all probability was another auroral line.

The fact that he saw this spectrum with a five-prism

spectroscope attached to an equatorial seems conclusive

evidence that it was not the zodiacal light spectrum that

he was observing. The most satisfactory observations

hitherto published seem to be those of Prof: Piazzi Smyth
and Prof. A. W. Wright. Both used spectroscopes specially

designed for the examination of faint lights, and their

results agree completely with each other. Prof. Smyth
made his observations at Palermo and found a faint con

tinuous spectrum extending from about W. L. 5550 to W.
L. 5000 (British inches scale), with a maximum brightness

at about W. L. 5350. In fact, the light was almost exactly

similar to that of faint diffused sunlight, such as is got in

the last traces of twilight. Prof. Wright s conclusion was
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that the spectrum differs from that of sunlight only in

intensity. Some recent unpublished observations made in

the tropics indicate that, while the spectrum is usually that

described by Prof. Smyth, there are times when a bright
line is seen. Too much stress, however, must not be laid

on this, as the observations are by no means conclusive, and

the apparent line may in reality be only a part of the

continuous spectrum which is brighter than usual.

The discussion of the real cause of the zodiacal light is

rendered very difficult by the want of agreement in the

observations that have been made upon it, and by the

existence of a small number of apparently trustworthy
observations of a very abnormal extension of the li^ht, as

detailed above
;

but certain conclusions may be safely
arrived at. The theory that it is due to a ring of small

bodies surrounding the earth seems to be entirely negatived,
as pointed out by Proctor and others, by several of its

features. The best observations leave no room for the

parallactic displacement which would be observed if there

were such a ring round the earth, and the absence of a

large part of the luminous circle on ordinary occasions

would be inexplicable on any such hypothesis. There can

therefore be very little doubt that we must look for the

cause of the light to the existence of a mass of small bodies

moving in orbits round the sun, and that, as shown by the

polarization and the spectrum, the light is chiefly, if not

entirely, reflected sunlight. To account for all the observa

tions, Proctor has shown that the bodies must travel in

orbits of considerable eccentricity, carrying them far beyond
the limits of what we may term the zodiacal disk. Under
these conditions the constitution of the disk would become
variable within exceedingly wide limits, and all the recorded

variations might be fairly explained. The appearance of

a complete arch, as seen by Liais and others, would indicate

an extension far beyond the earth s orbit
; but, at present

at least, this must be looked on as very exceptional. The

spectroscopic evidence, so far as it goes, confirms this theory,
since it indicates that the light is mainly reflected sunlight

and, even if further observations should confirm the opinion
that bright lines are sometimes present, this need in no

way invalidate the conclusions that have been arrived at.

Indeed, it seems highly probable especially if Mr Lockyer s

views regarding meteorites are confirmed that bright lines

should be seen in such a body of meteorites. Olbers long ago
suggested that the corona was the brightest part of the zodi

acal light, and there is nothing in recent observations to con
tradict this view, for all observations go to show that the

outer corona has no definite boundary, but shades off imper
ceptibly and becomes invisible at a great distance from the

sun. Dr Huggins, while holding that the corona is most

probably due to the ceaseless outflow of extremely minute

particles from the sun, thinks it not improbable that the zodi

acal light may be in some way connected with this outflow.

Dr Siemens, when discussing his theory of the conservation
of solar energy, sought for an explanation of the zodiacal

light in the dust which he supposed to be ejected from equa
torial regions, rendered luminous partly by reflected sunlight,

partly by phosphorescence, and partly by electrical action.

With the increasing number of observatories at high
altitudes it may fairly be hoped that before long astro

nomers will be put in possession of such definite measure
ments as will enable some at least of the points still under
discussion to be finally settled, and that far more accurate
observations will soon be available on which to construct
a satisfactory theory.

Bibliography. Childrey, Natural History of England (1659)
and Britannia Baconica, p. 183 (1661); Cassini (D.), Nouv.
Pheiiom. d une lumiere celeste [zodiacale] (1683) and Decouvcrte de la
lumiere celeste qui paroist dans le zodiaque (1685) ;

Hooke (R.),
Explication of a Glade of Light, &c. (1685) ; Mairan, Observations
de la lumiere zodiacale; Euler (L.), Sur la cause de la lumiere

zodiacale (1746) ; Mairan, Sur la cause de la lumiere zodiacale

(1747); Wolf (R. ), Beobachtungcn des Zodiacallichtes (1850-52);
Brorsen, Ucbcr den Gegenschein des Zodiacallichts (1855) and in Schu
macher, 998

;
Schmidt (J. F. J.), Das Zodiacallicht, Brunswick

(1856), and in Astron. Nachr., Ixxiii. p. 199; Swob, Memoirs R. A. S.,

xxviii. p. 119; Jones (G.), in Gould, No. 84, in Monthly Notices

R.A.S., xvi. p. 18, and in U. S. Exploring Expedition Narrative, vol.

iii. (1856) ; Humboldt, in Monatsber. d. k. preuss Akad. d. Wiss.,
July 1855, also in M. Not. R.A.S., xvi. p. 16 ; Smyth (C. P.), in

Trans. R.S.E.,\x. p. 489 (1852), and in M. Not. R.A. S., xvii. p. 204
and xxxii. p. 277 ;

Backhouse (T. W.), in M. Not. R.A.S., xxxvi. p.
1 and xli. p. 333

; Tupman, in M. Not. R.A.S., xxxii. p. 74
; Liais,

in CompUs Rcndus, Ixiv. p. 262 (January 1872); Wright (A. W.),
in Amer. Jour, of Science, cvii. p. 451 and cviii. p. 39

; Angstrom,
in Pogg. Annal., cxxxvii. p. 162

;
Searle (Arthur), in Proc. Amn:

Acad., xix. p. 146 and vol. xi. p. 135
;
and Trouvelot, in Proc. Amcr.

Acad., xiii. p. 183 (1877). (C. M. S.)

ZOHAR. See KABBALAH.

ZOLLNER, JOHANN CARL FRIEDRICH (1834-1882),
astronomer and physicist, was born at Berlin on 8th

November 1834. From 1872 he held the chair of astro

physics at Leipsic university. He is the author of numer
ous papers on photometry and spectrum analysis in Poggen-
dorff s Annalen and Berichte der k. scichsischen Gesellschaft
der Wissenschaften, of two works on astronomical photo
metry (Grundziige einer allgemeinen Photometric des Him-
mels, Berlin, 1861, 4 to, and Photometrische Untersuchungen,

Leipsic, 1865, 8vo), and of a very strange book, Ueber die

Natur der Cometen (Leipsic, 1872, 8vo). He died at

Leipsic on 25th April 1882.
Zollner s &quot;astrophotometer

&quot;

compares the light of a star as seen
in a telescope with that of an artificial star produced by a paraffin

lamp. From the latter the light passes through three Nicol s

prisms, of which two can be turned so as to vary the intensity of

the light, the latter being proportional to the square of the cosine

of the angle through which the prisms are turned, which angle is

read off on a small circle. In order to vary the coloxir of the arti

ficial star, so as to make it resemble the natural star as much as

possible, there is inserted between the first and second prisms a

plate of left-handed quartz, cut perpendicular to the axis, the rota

tion of which is read off on another circle. This instrument has
been used by Zbllner, Lindemann, Engelmann, J. T. Wolff, and
others for photometric observations of stars and planets ;

but it

labours under several defects, among which the difficulty of keeping
the flame of the lamp at a constant height is the most serious.

ZOMBOR, a royal free city of Hungary, the capital of the

county of Bacs-Bodrog, lies about 1 20 miles south of Buda

pest in a fertile plain, on the Francis Canal that connects

the Danube and the Theiss. The town has some fine streets

and squares, and several handsome buildings, among which

may be mentioned the county and town halls, the theatre,
and the Roman Catholic and Greek churches. Zombor is

a station on the Alfold-Fiume Railway and the centre of

the corn and cattle trade of an extensive area. The popu
lation numbered 24,693 in 1880 and about 31,000 in 1886.

ZONARAS, JOANNES, historian and theologian, flour

ished at Constantinople in the 12th century. Under
Alexius I. Comnenus he held the offices of commander of

the bodyguard and private secretary to the emperor, but

in the succeeding reign he retired to Mount Athos, where
he spent the rest of his life in writing his books. He is

said to have lived to the age of eighty-eight.
His most important work, the Chronicon, is in eighteen books,

and extends from the creation of the world to the death of Alexius

(1118). The earlier part is largely drawn from Josephus ;
for

Roman history he chiefly followed Dion Cassius, whose first twenty
books are only known to us through Zonaras. Of contemporary
events which he himself witnessed he writes more briefly and

meagrely than might have been expected. His history was con
tinued by Nicetas Acominatus. Among the other works of Zonaras
is an Exposition of the Apostolical Canons. The Chronicon or

Annals was first printed at Basel in 1557 ;
Du Gauge next edited

it in 1686
;
and it also forms part of the Bonn collection of Byzantine

writers, having been edited by Finder (2 vols.) in 1841-44. The
latest edition is by Dindorf, with Du Cange s notes (6 vols. 8vo,

Leipsic, 1868-75). The Opera Omnia Historica, Canonica, Dog-
matica, were published by Migne in 2 vols. 4to, at Paris in 1865.

A lexicon, also attributed to Zonaras, has been edited by Tittmann

(Leipsic, 1808).
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ZOOLOGY
THE

branch of science to which the name zoology is

strictly applicable may be defined as that portion of

biology which relates to animals, as distinguished from
that portion which is concerned with plants.

elation The science of biology itself has been placed by Mr
ljio- Herbert Spencer in the group of concrete sciences, the

other groups recognized by that writer being the &quot;abstract-

iences.
concrete

&quot; and the &quot;

abstract.&quot; The abstract sciences are

logic and mathematics, and treat of the blank forms in

which phenomena occur in relation to time, space, and
number. The abstract -concrete sciences are mechanics,

physics, and chemistry. The title assigned to them is

justified by the fact that, whilst their subject-matter is

found in a consideration of varied concrete phenomena,
they do not aim at the explanation of complex concrete

phenomena as such, but at the determination of certain

&quot;abstract&quot; quantitative relations and sequences known as

the &quot;laws&quot; of mechanics, physics, and chemistry, which
never are manifested in a pure form, but always are

inferred by observation and experiment upon complex
phenomena in which the abstract laws are disguised by
their simultaneous interaction. The group of concrete
sciences includes astronomy, geology, biology, and socio

logy. These sciences have for their aim to &quot;

explain
&quot;

the
concrete complex phenomena of () the sidereal system,

(6) the earth as a whole, (c) the living matter on the earth s

surface, (d) human society, by reference to the properties
of matter set forth in the generalizations or laws of the
abstract-concrete sciences, i.e., of mechanics, physics, and

chemistry.
The classification thus sketched exhibits, whatever its

practical demerits, the most important fact with regard to

biology, namely, that it is the aim or business of those

occupied with that branch of science to assign living

things, in all their variety of form and activity, to the one
set of forces recognized by the physicist and chemist.

Just as the astronomer accounts for the heavenly bodies

and their movements by the laws of motion and the pro
perty of attraction, as the geologist explains the present
state of the earth s crust by the long-continued action of

the same forces which at this moment are studied and
treated in the form of

&quot; laws &quot;

by physicists and chemists,
so the biologist seeks to explain in all its details the long
process of the evolution of the innumerable forms of life

now existing, or which have existed in the past, as a neces

sary outcome, an automatic product, of these same forces.

Science may be defined as the knowledge of causes; and,
so long as biology was not a conscious attempt to ascertain

the causes of living things, it could not be rightly grouped
with other branches of science. For a very long period the
two parallel divisions of biology, botany and zoology,
were actually limited to the accumulation of observations,
which were noted, tabulated, and contemplated by the
students of these subjects with wonder and delight, but

only to a limited extent and in restricted classes of facts

with any hope or intention of connecting the phenomena
observed with the great nexus of physical sequence or
causation. A vague desire to assign the forms and the
activities of living things in all their variety to general
causes has always been present to thoughtful observers
from the earliest times of which we have record, but the
earlier attempts in this direction were fantastic in the
extreme

;
and it is the mere truth that, at the time when

the phenomena of inorganic nature had been recognized
as the outcome of uniform and constant properties capable
of analysis and measurement, living things were still left

hopelessly out of the domain of explanation, the earlier

theories having been rejected and nothing as yet suggested
in their place.
The history of zoology as a science is therefore the his- Scope of

tory of the great biological doctrine of the evolution of the his-

living things by the natural selection of varieties in the tory of

struggle for existence, since that doctrine is the one
20

medium whereby all the phenomena of life, whether of form
or function, are rendered capable of explanation by the laws
of physics and chemistry, and so made the subject-matter
of a true science or study of causes. A history of zoology
must take account of the growth of those various kinds
of information with regard to animal life which have been
arrived at in past ages through the labours of a long series

of ardent lovers of nature, who in each succeeding period
have more and more carefully and accurately tested, proved,
arranged, and tabulated their knowledge, until at last the
accumulated lore of centuries almost without the con
sciousness of its latest heirs and cultivators took the form
of the doctrine of descent and the filiation of the animal
series.

HISTORY.

There is something almost pathetic in the childish
wonder and delight with which mankind in its earlier

phases of civilization gathered up and treasured stories of

strange animals from distant lands or deep seas, such as are
recorded in the Physiologus, in Albertus Magnus, and even
at the present day in the popular treatises of Japan and
China. That omnivorous universally credulous stage,
which may be called the &quot;

legendary,&quot; was succeeded by
the age of collectors and travellers, when many of the Era of

strange stories believed in were actually demonstrated as collect-

true by the living or preserved trophies brought to Europe
rs a &quot;d

by adventurous navigators. The possibility of verification \^
established verification as a habit

;
and the collecting of

things, instead of the accumulating of reports, developed a
new faculty of minute observation. The early collectors of
natural curiosities were the founders of zoological science,
and to this day the naturalist-traveller and his correlative,
the museum curator and systematist, play a most important
part in the progress of zoology. Indeed, the historical and
present importance of this aspect or branch of zoological
science is so great that the name

&quot;zoology&quot; has until

recently been associated entirely with it, to the exclusion
of the study of minute anatomical structure and function
which have been distinguished as anatomy and physiology.
It is a curious result of the steps of the historical progress
of the two divisions of biological science that, whilst the
word &quot;

botany
&quot;

has always been understood, and is at the

present day understood, as embracing the study, not only
of the external forms of plants, their systematic nomencla
ture and classification, and their geographical distribution,
but also the study of their minute structure, their organs
of nutrition and reproduction, and the mode of action
of the mechanism furnished by those organs, the word
&quot;

zoology
&quot; has been limited to such a knowledge of ani

mals as the travelling sportsman could acquire in making
his collections of skins of beasts and birds, of dried insects

and molluscs shells, and such a knowledge as the museum
curator could acquire by the examination and classification

of these portable objects. Anatomy and the study of ani
mal mechanism, animal physics, and animal chemistry, all

of which form part of a true zoology, have been excluded
from the usual definition of the word by the mere accident
that the zoologist of the last three centuries has had his

museum but has not had his garden of living specimens as
the botanist has had

;

*
and, whilst the zoologist has thus

1 The mediaeval attitude towards both plants and animals had no



800 ZOOLOGY
for a long time been deprived of the means of anatomical

and physiological study only supplied within the past

century by the method of preserving animal bodies in

alcohol the demands of medicine for a knowledge of the

structure of the human animal have in the meantime

brought into existence a separate and special study of

human anatomy and physiology.

Relation From these special studies of human structure the

to ana- knowledge of the anatomy of animals has proceeded, the

tomyand game investigator who had made himself acquainted with

the structure of the human body desiring to compare with

the standard given by human anatomy the structures of

other animals. Thus comparative anatomy came into exist

ence as a branch of inquiry apart from zoology, and it

is only now, in the latter part of the 19th century, that the

limitation of the word
&quot;zoology&quot;

to a knowledge of animals

which expressly excludes the consideration of their internal

structure has been rejected by the general consent of those

concerned in the progress of science
;

it is now generally

recognized that it is mere tautology to speak of zoology
and comparative anatomy, and that our museum naturalists

must give attention as well to the inside as to the outside

of animals.

The anatomy and physiology of plants have never been

excluded from the attention of botanists, because in con

trast to the earlier zoologists they always were in possession
of the whole living plant, raised from seed if need be in a

hot-house, instead of having only a dried skin, skeleton,

or shell. Consequently the study of vegetable anatomy
and physiology has grown up naturally and in a healthy

way in strict relation to the rest of botanical knowledge,
whilst animal anatomy and physiology have been external

to zoology in origin, the product of the medical profession

and, as a consequence, subjected to a misleading anthropo-
centric method.

Restricted Whilst we may consider the day as gone by in which
use of

zoology could be regarded as connoting solely a special
the term i i j j: i / c
physio-

museum knowledge of animals (as twenty-five years ago

logy.
was still the case), it is interesting to observe by the way
the curious usurpation of the word &quot;

physiology,&quot; which,
from having a wide connotation, indicated by its etymology,

the physiologus of the Middle Ages being nothing more
nor less than the naturalist or student of nature, has in

these later days acquired a limitation which it is difficult

to justify or explain. Physiology to-day means the study
of the physical and chemical properties of the animal or

vegetable body, and is even distinguished from the study
of structure and strictly confined to the study of function.

It would hardly be in place here to discuss at length the

steps by which physiology became thus limited, any more
than to trace those by which the words &quot;physician

&quot; and

&quot;physicist&quot; (which both mean one who occupies himself
with nature) came to signify respectively a medical prac
titioner and a student of the laws of mechanics, heat,

light, and electricity (but not of chemistry), whilst the
word &quot;

naturalist
&quot;

is very usually limited to a lover and
student of living things, to the exclusion of the so-called

physicist, the chemist, and the astronomer. It is probable
that physiology acquired its present significance, viz., the

study of the properties and functions of the tissues and
organs of living things, by a process of external attraction
and spoliation which gradually removed from the original
physiologus all his belongings and assigned them to newly
relation to real knowledge, but was part of a peculiar and in itself

highly interesting mysticism. A fantastic and elaborate doctrine of
symbolism existed which comprised all nature

; witchcraft, alchemy,
and medicine were its practical expressions. Animals as well as plants
were regarded as &quot;

simples
&quot;

and used in medicine, and a knowledge
f them was valued from this point of view. Plants were collected and

cultivated for medicinal use; hence the physic gardens and the
botanist s advantage.

named and independently constituted sciences, leaving at

last, as a residuum to which the word might still be applied,
that medical aspect of life which is concerned with the

workings of the living organism regarded as a piece of

physico-chemical apparatus.
Whatever may be the history of the word &quot;

physiology,&quot; Rise of

we find zoology, which really started in the 16th century sciential

with the awakening of the new spirit of observation and zool gy-

exploration, for a long time running a separate course

uninfluenced by the progress of the medical studies of

anatomy and physiology. The history of every branch of

science involves a recognition of the history, not only of

other branches of science, but of the progress of human

society in every other relation. The century which de

stroyed the authority of the church, witnessed the dis

covery of the New World, and in England produced the

writings of Francis Bacon is rightly regarded as the start

ing-point of the modern knowledge of natural causes or

science. The true history of zoology as a science lies

within the three last centuries
; and, whilst the theories

and fables which were current in earlier times in regard to

animal life and the various kinds of animals form an im

portant subject of study from the point of view of the

history of the development of the human mind, they really

have no bearing upon the history of scientific zoology.
The great awakening of western Europe in the 1 6th century
led to an active search for knowledge by means of observa

tion and experiment, which found its natural home in the

universities. Owing to the connexion of medicine with

these seats of learning, it was natural that the study of the

structure and functions of the human body and of the

animals nearest to man should take root there; the spirit

of inquiry which now for the first time became general
showed itself in the anatomical schools of the Italian uni

versities of the 16th century, and spread fifty years later

to Oxford.

In the 17th century the lovers of the new philosophy, Influenc

the investigators of nature by means of observation and of a&amp;lt;

:

a

experiment, banded themselves into academies or societies J^^A
for mutual support and intercourse. It is difficult to ex- ti es .

aggerate the importance of the influence which has been

exercised by these associations upon the progress of all

branches of science and of zoology especially. The essential

importance of academies is to be found, as Laplace, the

great French astronomer, has said,
&quot; in the philosophic

spirit which develops itself in them and spreads itself from
them as centres over an entire nation and all relations.

The isolated man of science can give himself up to dogma
tism without restraint

;
he hears contradictions only from

afar. But in a learned society the enunciation of dogmatic
views leads rapidly to their destruction, and the desire of

each member to convince the others necessarily leads to

the agreement to admit nothing excepting what is the

result of observation or of mathematical calculation.&quot;

The first founded of surviving European academies, the

Academia Naturse Curiosorum (1651),
1
especially confined

itself to the description and illustration of the structure of

plants and animals; eleven years later (1662) the Boyal

(Society of London was incorporated by royal charter,

having existed without a name or fixed organization for

seventeen years previously (from 1645). A little later

the Academy of Sciences of Paris was established by
Louis XIV. The influence of these great academies of the

17th century on the progress of zoology was precisely to

effect that bringing together of the museum-men and the

physicians or anatomists which was needed for further

development. Whilst the race of collectors and systema-
tizers culminated in the latter part of the 18th century

1 The Academia Secretorum Naturte was founded at Naples in 1560,
but was suppressed by the ecclesiastical authorities.
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in Linnceus, a new type of student made its appearance
in such men as John Hunter and other anatomists, who,
not satisfied with the superficial observations of the popular

&quot;zoologists,&quot;
set themselves to work to examine anatomic

ally the whole animal kingdom, arid to classify its members

by aid of the results of such profound study. From them
we pass to the comparative anatomists of the 19th century
and the introduction of the microscope as a serious instru

ment of accurate observation.

The influence of the scientific academies and the spirit

in which they worked in the 17th century cannot be better

illustrated than by an examination of the early records of

the Eoyal Society of London. The spirit which animated

the founders and leaders of that society is clearly indicated

in its motto &quot;Nullius in verba.&quot; Marvellous narrations

were not permitted at the meetings of the society, but solely
demonstrative experiments or the exhibition of actual

specimens. Definite rules were laid down by the society
for its guidance, designed to ensure the collection of solid

facts and the testing of statements embodying novel or

remarkable observations. Under the influence of the touch

stone of strict inquiry set on foot by the Royal Society,
the marvels of witchcraft, sympathetic powders, and other

relics of mediaeval superstition disappeared like a mist

before the sun, whilst accurate observations and demon
strations of a host of new wonders accumulated, amongst
which were numerous contributions to the anatomy of

animals, and none perhaps more noteworthy than the

observations, made by the aid of microscopes constructed

by himself, of Leeuwenhoek, the Dutch naturalist (1683),
some of whose instruments were presented by him to the

society.
Results of It was not until the 19th century that the microscope,
ascot the thus early applied by Leeuwenhoek, Malpighi, Hook, and

Swammerdam to the study of animal structure, was per
fected as an instrument, and accomplished for zoology its

final and most important service. The earlier half of the

19th century is remarkable for the rise, growth, and full

development of a new current of thought in relation to

living things, expressed in the various doctrines of develop
ment which were promulgated, whether in relation to the

origin of individual animals and plants or in relation to

their origin from predecessors in past ages. The perfecting
of the microscope led to a full comprehension of the great
doctrine of cell-structure and the establishment of the

facts (1) that all organisms are either single corpuscles

(so-called cells) of living material (microscopic animalcules,

&c.) or are built up of an immense number of such units
;

(2) that all organisms begin their individual existence as

a single unit or corpuscle of living substance, which multi

plies by binary fission, the products growing in size and

multiplying similarly by binary fission; and (3) that the life

of a multicellular organism is the sum of the activities of the

corpuscular units of which it consists, and that the processes
of life must be studied in and their explanation obtained
from an understanding of the chemical and physical changes
which go on in each individual corpuscle or unit of living
material or protoplasm (cell-theory of Schwann).

Ideas of On the other hand, the astronomical theories of develop-
mcnt f tne s lar system from a gaseous condition to its

present form, put forward by Kant and by Laplace, had

impressed men s minds with the conception of a general
movement of spontaneous progress or development in all

nature
; and, though such ideas were not new but are to be

found in some of the ancient Greek philosophers, yet now
for the first time they could be considered with a sufficient

knowledge and certainty as to the facts, due to the careful

observation of the two preceding centuries. The science

of geology came into existence, and the whole panorama of

successive stages of the earth s history, each with its dis-

nient.

tinct population of strange animals and plants, unlike those
of the present day and simpler in proportion as they recede
into the past, was revealed by Cuvier, Agassiz, and others.

The history of the crust of the earth was explained by
Lyell as due to a process of slow development, in order to

effect which he called in no cataclysmic agencies, no

mysterious forces differing from those operating at the

present day. Thus he carried on the narrative of orderly
development from the point at which it was left by Kant
and Laplace, explaining by reference to the ascertained
laws of physics and chemistry the configuration of the

earth, its mountains and seas, its igneous and its stratified

rocks, just as the astronomers had explained by those same
laAvs the evolution of the sun and planets from diffused

gaseous matter of high temperature.
The suggestion that living things must also be included The

in this great development was obvious. They had been so Natur-

included by poet-philosophers in past ages ; they were so !

included by many a simple-minded student of nature who,
*

watching the growth of the tree from the seed, formed a
true but unverified inference in favour of a general process
of growth and development of all things from simpler
beginnings. The delay in the establishment of the doctrine

of organic evolution was due, not to the ignorant and un

observant, but to the leaders of zoological and botanical

science. Knowing as they did the almost endless com
plexity of organic structures, realizing as they did that

man himself with all the mystery of his life and conscious

ness must be included in any explanation of the origin of

living things, they preferred to regard living things as

something apart from the rest of nature, specially cared

for, specially created by a Divine Being, rather than to

indulge in hypotheses which seemed to be beyond all pos
sibility of proof, and were rather of the nature of poets
dreams than in accordance with the principles of that new
philosophy of rigid adherence to fact and demonstration
which had hitherto served as the mainsprings of scientific

progress. Thus it was that the so-called &quot;

Natur-philoso-

phen&quot;
of the last decade of the 18th century, and their

successors in the first quarter of the 19th, found few
adherents among the working zoologists and botanists.

Lamarck, Treviranus, Erasmus Darwin, Goethe, and Saint-

Hilaire preached to deaf ears, for thejj; advanced the theory
that living beings had developed by a slow process of

transmutation in successive generations from simpler an

cestors, and in the beginning from simplest formless matter,
without being able to demonstrate any existing mechanical
causes by which such development must necessarily be

brought about. They were met in fact by the criticism

that possibly such a development had taken place ; but, as

no one could show as a simple fact of observation that it

had taken place, nor as a result of legitimate inference that

it must have taken place, rt was quite as likery that the

past and present species of animals and plants had been

separately created or individually brought into existence

by unknown and inscrutable causes, and (it was held) the

truly scientific man would refuse to occupy himself with
such fancies, whilst ever continuing to concern himself with

the observation and record of indisputable facts. The
critics did well

;
for the &quot;

Xatur-philosophen,&quot; though
right in their main conception, were premature.

It was reserved for Charles Darwin, in the year 1859, Darwin s

to place the whole theory of organic evolution on a new doctrine

footing, and by his discovery of a mechanical cause actu-
&quot;

.

ally existing and demonstrable by which organic evolution

must be brought about to entirely change the attitude in

regard to it of even the most rigid exponents of the scien

tific method. Since its first publication in 1859 the history
of Darwin s theory has been one of continuous and decisive

conquest, so that at the present day it is universally ac-

XXIV. 10 1
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cepted as the central, all-embracing doctrine of zoological

and botanical science.

Darwin succeeded in establishing the doctrine of organic

evolution by the introduction into the Aveb of the zoological

and botanical sciences of a new science. The subject-

matter of this new science, or branch of biological science,

had been neglected : it did not form part of the studies

of the collector and systematist, nor was it a branch of

anatomy, nor of the physiology pursued by medical men,
nor again was it included in the field of microscopy and

the cell-theory. The area of biological knowledge which

Darwin was the first to subject to scientific method and

to render, as it were, contributory to the great stream

formed by the union of the various branches, the outlines

of which we have already traced, is that which relates to

the breeding of animals and plants, their congenital varia

tions, and the transmission and perpetuation of those

variations. This branch of biological science may be called

thremmatology (0/ae/A/m, &quot;a thing bred&quot;).
Outside the

scientific world an immense mass of observation and experi
ment had grown up in relation to this subject. From the

earliest times the shepherd, the farmer, the horticulturist,

and the &quot;

fancier
&quot; had for practical purposes made them

selves acquainted with a number of biological laws, and

successfully applied them without exciting more than an

occasional notice from the academic students of biology. It

is one of Darwin s great merits to have made use of these

observations and to have formulated their results to a

large extent as the laws of variation and heredity. As
the breeder selects a congenital variation which suits his

requirements, and by breeding from the animals (or plants)

exhibiting that variation obtains a new breed specially
characterized by that variation, so in nature is there a

selection amongst all the congenital variations of each

generation of a species. This selection depends on the

fact that more young are born than the natural provision
of food will support. In consequence of this excess of

births there is a struggle for existence and a survival of

the fittest, and consequently an ever-present necessarily-

acting selection, which either maintains accurately the form
of the species from generation to generation or leads to its

modification in correspondence with changes in the sur

rounding circumstances which have relation to its fitness

for success in the struggle for life.

Darwin s introduction of thremmatology into the domain
of scientific biology was accompanied by a new and special

development of a branch of study which had previously
been known as teleology, the study of the adaptation of

organic structures to the service of the organisms in which

they occur. It cannot be said that previously to Darwin
there had been any very profound study of teleology, but
it had been the delight of a certain type of mind that of

the lovers of nature or naturalists par excellence, as they
were sometimes termed to watch the habits of living
animals and plants, and to point out the remarkable ways
in which the structure of each variety of organic life was

adapted to the special circumstances of life of the variety
or species. The astonishing colours and grotesque forms
of some animals and plants which the museum zoologists

gravely described without comment were shown by these
observers of living nature to have their significance in the

economy of the organism possessing them
;
and a general

doctrine was recognized, to the effect that no part or struc
ture of an organism is without definite use and adaptation,
being designed by the Creator for the benefit of the creature
to which it belongs, or else for the benefit, amusement, or
instruction of his highest creature man. Teleology in
this form of the doctrine of design was never very deeply
rooted amongst scientific anatomists and systematists. It
was considered permissible to speculate somewhat vaguely

on the subject of the utility of this or that startling variety
of structure

;
but few attempts, though some of great

importance, were made to systematically explain by observa

tion and experiment the adaptation of organic structures

to particular purposes in the case of the lower animals

and plants. Teleology had, however, an important part
in the development of what is called physiology, viz., the

knowledge of the mechanism, the physical and chemical

properties, of the parts of the body of man and the higher
animals allied to him. The doctrine of organs and func

tions the organ designed so as to execute the function,

and the whole system of organs and functions building up
a complex mechanism, the complete animal or plant was

teleological in origin (see PHYSIOLOGY), and led to brilliant

discoveries in the hands of the physiologists of the last

and the preceding century. As applied to lower and more
obscure forms of life, teleology presented almost insur

mountable difficulties; and consequently, in place of exact

experiment and demonstration, the most reckless though
ingenious assumptions were made as to the utility of the

parts and organs of lower animals, which tended to bring
so-called comparative physiology and teleology generally
into disrepute. Darwin s theory had as one of its results

the reformation and rehabilitation of teleology. Accord

ing to that theory, every organ, every part, colour, and

peculiarity of an organism, must either be of benefit to

that organism itself or have been so to its ancestors : no

peculiarity of structure or general conformation, no habit

or instinct in any organism, can be supposed to exist for

the benefit or amusement of another organism, not even

for the delectation of man himself. Necessarily, accord

ing to the theory of natural selection, structures either are

present because they are selected as useful or because

they are still inherited from ancestors to whom they were

useful, though no longer useful to the existing representa
tives of those ancestors.

The conception thus put forward entirely re-founded tele

ology. Structures previously inexplicable were explained
as survivals from a past age, no longer useful though once

of value. Every variety of form and colour was urgently
and absolutely called upon to produce its title to existence

either as an active useful agent or as a survival. Darwin
himself spent a large part of the later years of his life in

thus extending the new teleology. A beginning only has

as yet been made in the new life of that branch of zoological
and botanical study.

The old doctrine of types, which was used by the philo

sophically-minded zoologists (and botanists) of the first

half of the century as a ready means of explaining the

failures and difficulties of the doctrine of design, fell into

its proper place under the new dispensation. The adher

ence to type, the favourite conception of the transcendental

morphologist, was seen to be nothing more than the ex

pression of one of the laws of thremmatology, the persist
ence of hereditary transmission of ancestral characters,
even when they have ceased to be significant or valuable

in the struggle for existence, whilst the so-called evidences

of design which was supposed to modify the limitations of

types assigned to Himself by the Creator were seen to be

adaptations due to the selection and intensification by
selective breeding of fortuitous congenital variations, which

happened to prove more useful than the many thousand

other variations which did not survive in the struggle for

existence.

Thus not only did Darwin s theory give a new basis to Effects of

the study of organic structure, but, whilst rendering the Darwin s

general theory of organic evolution equally acceptable and
u ^ )

y

necessary, it explained the existence of low and simple forms Z0ology.
of life as survivals of the earliest ancestry of more highly

complex forms, and revealed the classifications of the
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systematist as unconscious attempts to construct the

genealogical tree or pedigree of plants and animals.

Finally, it brought the simplest living matter or formless

protoplasm before the mental vision as the starting-point

whence, by the operation of necessary mechanical causes,

the highest forms have been evolved, and it rendered un
avoidable the conclusion that this earliest living material

was itself evolved by gradual processes, the result also of

the known and recognized laws of physics and chemistry,
from material which we should call not living. It abolished

the conception of life as an entity above and beyond the

common properties of matter, and led to the conviction

that the marvellous and exceptional qualities of that which

we call
&quot;

living
&quot; matter are nothing more nor less than an

exceptionally complicated development of those chemical

and physical properties which we recognize in a gradually

ascending scale of evolution in the carbon compounds,

containing nitrogen as well as oxygen, sulphur, and hydro
gen as constituent atoms of their enormous molecules.

Thus mysticism was finally banished from the domain of

biology, and zoology became one of the physical sciences,

the science which seeks to arrange and discuss the phe
nomena of animal life and form as the outcome of the

operation of the laws of physics and chemistry.

NATURE AND SCOPE OF ZOOLOGY.

The brief historical outline above given is sufficient to

justify us in rejecting, for the purposes of an adequate

appreciation of the history and scope of zoology, that

simple division of the science into morphology and physio

logy which is a favourite one at the present day. No
doubt the division is a logical one, based as it is upon the

distinction of the study of form and structure in them
selves (morphology) from the study of what are the activi

ties and functions of the forms and structures (physiology).
Such logical divisions are possible upon a variety of bases,
but are not necessarily conducive to the ascertainment and
remembrance of the historical progress and present signifi

cance of the science to which they are applied. As a

matter of convenience and as the outcome of historical

events it happens that in the universities of Europe, whilst

botany in its entirety is usually represented by one chair,

the animal side of biology is represented by a chair of so-

called zoology, which is understood as the old-fashioned

systematic zoology, a chair of human and comparative

anatomy, and a chair of physiology (signifying the

mechanics, physics, and chemistry of animals especially in

relation to man). Fifty years ago the chairs of anatomy
and physiology were united in one. No such distinction

of mental activities as that involved in the division of the

study of animal life into morphology and physiology has

ever really existed : the investigator of animal forms has

never entirely ignored the functions of the forms studied by
him, and the experimental inquirer into the functions and

properties of animal tissues and organs has alwaystaken very
careful account of the forms of those tissues and organs.
A more instructive subdivision of the science of animal

biology or zoology is one which shall correspond to the

separate currents of thought and mental preoccupation
which have been historically manifested in western Europe
in the gradual evolution of what is to-day the great river

of zoological doctrine to which they have all been rendered

contributory. Such a subdivision of zoology, whilst it

enables us to trace the history of thought, corresponds
very closely with the actual varieties of mental attitude

exhibited at the present day by the devotees of zoological

study, though it must be remembered that the gathering
together of all the separate currents by Darwin is certain

sooner or later to entail new developments and branchings
of the stream.

We accordingly recognize the following five branches of

zoological study :

1. Morphoyraphy . The work of the collector and

systematist : exemplified by Linnaeus and his pre

decessors, by Cuvier, Agassiz, Haeckel.

2. Bionomiw. The lore of the farmer, gardener,

sportsman, fancier, and field-naturalist, including

thremmatology, or the science of breeding, and
the allied teleology, or science of organic adapta
tions : exemplified by the patriarch Jacob, the

poet Virgil, Sprengel, Kirby and Spence, Wal
lace, and Darwin.

3. Zoo-Dynamics, Zoo-Physics, Zoo-Cliemistry. The

pursuit of the learned physician, anatomy and

physiology : exemplified by Harvey, Haller,

Hunter, Johann Miiller.

4. Plasmology. The study of the ultimate corpuscles
of living matter, their structure, development, and

properties, by the aid of the microscope ;
exem

plified by Malpighi, Hook, Schwann, Kowalewsky.
5. Philosophical Zoology. General conceptions with

regard to the relations of living things (espe

cially animals) to the universe, to man, and to

the Creator, their origin and significance : exem

plified in the writings of the philosophers of

classical antiquity, and of Linnaeus, Goethe,

Lamarck, Cuvier, Lyell, H. Spencer, and Darwin.
It is true that it is impossible to assign the great names

of the present century to a single one of the subdivisions

of the science thus recognized. With men of an earlier

date such special assignment is possible, and there would
be no difficulty about thus separating the minor specialists

of modern times. But the fact is that as we approach
Darwin s epoch we find the separate streams more and
more freely connected with one another by anastomosing
branches

;
and the men who have left their mark on the

progress of science have been precisely those who have

been instrumental in bringing about such confluence, and
have distinguished themselves by the influence of their

discoveries or generalizations upon several lines of work.

At last, in Darwin we find a name which might appear in

each of our subdivisions, a zoologist to whose doctrine all

are contributory, and by whose labours all are united and

reformed.

We shall now briefly sketch the history of these

streams of thought, premising that one has (so far as the

last three centuries are concerned) but little start of

another, and that sooner or later the influence of the pro

gress of one branch makes itself felt in the progress of

another.
MORPHOGEAPHY.

Under this head we include the systematic exploration Meaning
and tabulation of the facts involved in the recognition of of mor -

all the recent and extinct kinds of animals and their dis- pho &quot;

r

tribution in space and time. (1) The museum-makers of
&

old days and their modern representatives the curators and

describers of zoological collections, (2) early explorers and

modern naturalist-travellers and writers on zoo-geography,
and (3) collectors of fossils and palaeontologists are the

chief varieties of zoological workers coming under this

head. Gradually since the time of Hunter and Cuvier

anatomical study has associated itself with the more super
ficial morphography until to-day no one considers a study
of animal form of any value which does not include inter

nal structure, histology, and embryology in its scope.

The real dawn of zoology after the legendary period of Edward

the Middle Ages is connected with the name of an English-
Wotton.

man, Wotton, born at Oxford in 1492, who practised as a

physician in London and died in 1555. He published a

treatise De Ditferentiis Animalium at Paris in 1552. In
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many respects Wotton was simply an exponent of Aristotle,

whose teaching, with various fanciful additions, constituted

the real basis of zoological knowledge throughout the

Middle Ages. It was Wotton s merit that he rejected the

legendary and fantastic accretions, and returned to Aris

totle and the observation of nature. The most ready

means of noting the progress of zoology during the 16th,

17th, and 18th centuries is to compare the classificatory con

ceptions of successive naturalists with those which are to

be found in the works of Aristotle himself. Aristotle did

not definitely and in tabular form propound a classification

of animals, but from a study of his treatises Historia

Animalium, De Generatione Animalium, and De Partibus

Animalium the following classification can be arrived at :

A. &quot;Evai|xa, blood-holding animals (
= Vcrtebrata).

1. ZWOTOKOWTO, 4v ai/Tols, viviparous Ensema ( Mammals,

including the Whale).
2. &quot;OpviOes (

= Birds).

3. ferpdwoda. ij &Troda UOTOKOVVTO..

Enssma which lay eggs (
= Reptiles and Amphibia),

4. 1x6 fes (
= Fishes).

B. &quot;Aveu(j.a,
bloodless animals (

= Invertebrata).

1. MaXd/cta, soft-bodied An&ma (
= Cephalopoda).

2. MaXa/akrrpaKa, soft-shelled An&ma ( Crustacea).

3. &quot;Ei&amp;gt;TOfj.a,
insected An&ma or Insects (=Artbropoda, ex

clusive of Crustacea}.
4. OffTpaKoS^pfj.ara, shell-bearing Ansema (= Echini, Gastro

poda, and Lamcllibranchia. )

Wotton follows Aristotle in the division of animals into

the Enaema and the Anxma, and in fact in the recognition

of all the groups above given, adding only one large group
to those recognized by Aristotle under the Aneema, namely,
the group of Zoophyta, in which Wotton includes the Holo-

thuriee, Star-Fishes, Medusa, Sea-Anemones, and Sponges.
Wotton divides the viviparous quadrupeds into the many-

toed, double-hoofed, and single-hoofed. By the introduc

tion of a method of classification which was due to the

superficial Pliny, viz., one depending, not on structure, but

on the medium inhabited by an animal, whether earth, air,

or water, Wotton is led to associate Fishes and Whales

as aquatic animals. But this is only a momentary lapse,

for he broadly distinguishes the two kinds.

Conrad Gesner (1516-1565), who was a physician and

held professorial chairs in various Swiss cities, is the most

voluminous and instructive of these earliest writers on

systematic zoology, and was so highly esteemed that his

Historia Animalium was republished a hundred years after

his death. His great work appeared in successive parts,

e.g., Vivipara, Ovipara, Aves, Pisces, Serpentes et Scorpio,

and contains descriptions and illustrations of a large num
ber of animal forms with reference to the lands inhabited

by them. Gesner s work, like that of John Johnstone

(b. 1603), who was of Scottish descent and studied at St

Andrews, and like that of Ulysses Aldrovandi of Bologna

(6. 1522), was essentially a compilation, more or less

critical, of all such records, pictures, and relations concern

ing beasts, birds, reptiles, fishes, and monsters as could be

gathered together by one reading in the great libraries

of Europe, travelling from city to city, and frequenting
the company of those who either had themselves passed
into distant lands or possessed the letters written and
sometimes the specimens brought home by adventurous

persons.
The exploration of parts of the New World next brought

to hand descriptions and specimens of many novel forms
of animal life, and in the latter part of the 16th century
and the beginning of the 17th that careful study by
&quot;

specialists
&quot;

of the structure and life-history of particular

groups of animals was commenced which, directed at first

to common and familiar kinds, was gradually extended
until it formed a sufficient body of knowledge to serve as
an anatomical basis for classification. This minuter study

had two origins, one in the researches of the medical

anatomists, such as Fabricius (1537-1619), Severinus

(1580-1656), Harvey (1578-1657), and Tyson (1649-1708),
the other in the careful work of the entomologists and
first microscopists, such as Malpighi (1628-1694), Swam-
merdam (1637-1680), and Hook (1635-1702). The com
mencement of anatomical investigations deserves notice

here as influencing the general accuracy and minuteness

with which zoological work was prosecuted, but it was not

until a late date that their full influence was brought to

bear upon systematic zoology by Georges Cuvier (1769-

1832).
The most prominent name between that of Gesner and John

Linnaeus in the history of systematic zoology is that of ^a7-

John RAY (q.v.). Though not so extensive as that of

Linnaeus, his work is of the highest importance, and rendered

the subsequent labours of the Swedish naturalist far easier

than they would otherwise have been. A chief merit of

Ray is to have limited the term
&quot;species&quot;

and to have

assigned to it the significance which it has until the Dar
winian era borne, whereas previously it was loosely and

vaguely applied. He also made considerable use of ana

tomical characters in his definitions of larger groups, and

may thus be considered as the father of modern zoology.
Associated with Ray in his work, and more especially

occupied with the study of the Worms and Molhisca, was
Martin Lister (1638-1712), who is celebrated also as the

author of the first geological map.
After Ray s death in London in 1705 the progress of From

anatomical knowledge, and of the discovery and illustration Ray to

of new forms of animal life from distant lands, continued
m11

with increasing vigour. We note the names of Vallisnieri

(1661-1730) and Alexander Monro (1697-1767); the

travellers Tournefort (1656-1708) and Shaw (1692-1751) ;

the collectors Rumphius (1637-1706) and Hans Sloane

(1660-1753); the entomologist Reaumur (1683-1757);
Lhwyd (1703) and Linck (1674-1734), the students of Star-

Fishes; Peyssonel (b. 1694), the investigator of Polyps
and the opponent of Marsigli and Reaumur, who held

them to be plants; Woodward, the palaeontologist (1665-

1722), not to speak of others of less importance.
Two years after Ray s death Carl LINNAEUS (q.v.) wasLinnsou

born. Unlike Jacob Theodore Klein (1685-1759), whose
careful treatises on various groups of plants and animals

were published during the period between Ray and Linnaeus,
the latter had his career marked out for him in a university,
that of Upsala, where he was first professor of medicine

and subsequently of natural history. His lectures formed
a new departure in the academic treatment of zoology and

botany, which, in direct continuity from the Middle Ages,
had hitherto been subjected to the traditions of the medical

profession and regarded as mere branches of &quot;materia

medica.&quot; Linnaeus taught zoology and botany as branches

of knowledge to be studied for their own intrinsic interest.

His great work, the Systema Naturae, ran through twelve

editions during his lifetime (1st ed. 1735, 12th 1768).

Apart from his special discoveries in the anatomy of

plants and animals, and his descriptions of new species, the

great merit of Linnaeus was his introduction of a method
of enumeration and classification which may be said to have

created systematic zoology and botany in their present

form, and establishes his name for ever as the great

organizer, the man who recognized a great practical
want in the use of language and supplied it. Linnaeus

adopted Ray s conception of species, but he made

species a practical reality by insisting that every species
shall have a double Latin name, the first half to be the

name of the genus common to several species, and the

second half to be the specific name. Previously to Linnaeus

long many-worded names had been used, sometimes with
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ilassifi

aticm of

one additional adjective, sometimes with another, so that

no true names were fixed and accepted. Linnaeus by his

binomial system made it possible to write and speak with

accuracy of any given species of plant or animal. He was,

in fact, the Adam of zoological science. He proceeded
further to introduce into his enumeration of animals and

plants a series of groups, viz., genus, order, class, which

lie compared to the subdivisions of an army or the sub

divisions of a territory, the greater containing several of

the less, as follows :

Class. Order. Genus. Species. Variety.
Genus sum- Genus inter- Genus proxi- Species. Individuum.

mum. medium. mum.
Provincia. Territorium. Paroecia. Pagus. Domicilium.

Legio. Conors. Manipulus. Contubernium. Miles.

Linnaeus himself recognized the purely subjective char

acter of his larger groups ;
for him species were, however,

objective : &quot;there
are,&quot;

he said, &quot;just
so many species as

in the beginning the Infinite Being created.&quot; It was re

served for a philosophic zoologist of the 19th century

(Agassiz, Essay on Classification, 1859) to maintain dog

matically that genus, order, and class were also objective
facts capable of precise estimation and valuation. This

climax was reached at the very moment when Darwin was

publishing the Origin of Species (1859), by which universal

opinion has been brought to the position that species, as

well as genera, orders, and classes, are the subjective ex

pressions of a vast ramifying pedigree in which the only

objective existences are individuals, the apparent species
as well as higher groups being marked out, not by any
distributive law, but by the purely non-significant opera
tion of human experience, which cannot transcend the

results of death and decay.
The classification of Linnaeus (from Syst. Nat., 12th ed.,

1766) should be compared with that of Aristotle. It is

as follows, the complete list of Linnaean genera being
here reproduced :

Class I. MAMMALIA.
Order 1. Priinates.

Genera : Homo, Simia, Lemur, Vespertilio.

,, 2. Bruta.
Genera : Eleplias, Trichecus, Bradypus, Myrme-

cophaga, Manis, Dasyjms.
,, 3. Ferse.

Genera : PJwca, Canis, Fclis, Viverra, Mustcla,

Ursus, Didclphys, Talpa, Sorcx, Erinaceus.

, . 4. Glircs.

Genera : Hystrix, Lepus, Castor, Mus, Sciums,
Noctilio.

, ,
5. Pccora.

Genera : Camelus, Moschus, Ccrvus, Capra, Ovis,
Bos.

,, C. Belluss.

Genera : Equus, Hippopotamus, Sus, Rhinoceros.

7. Ccte.

Genera : Monodon, Bal&na, Physeter, Delphinus.
Class II. AVES.

Order 1. Accipitres.
Genera : Vultur, Falco, Strix, Lanius.

,, 2. Picas.

Genera : (a) Trochilus, Certhia, Upupa, Buphaga,
Sitta, Oriolus, Coracias, Gracula, Corvus, Para-
disea

; (b} Ramphastos, Trogon, Psittacus, Croto-

phaga,Picus, Yunx, Cuculus,Bucco; (c) Buccros,

Alccdo, Merops, Todos.

,, 3. Anseres.

Genera : (a) Anas, Mergus, Phacthon, Plotus ; (b)

PJiyncops, Diomcdea, Alca, Procellaria, Pcle-

canus, Larus, Sterna, Colymbus.
4. Grallse.

Genera : () Phcenicopterus, Platalca, Palamedea,
Mycleria, Tantalus, Ardca, Rccurvirostra,

Scolopax, Tringa, Fulica, Parra, Rallus, Pso-

phia, Cancroma
; (b) Hematopus, Charadrius,

Otis, Struthio.

,, 5. Gallinse.

Genera : Didus, Pavo, Mclcarjris, Crax, Phasianus,
Tetrao, Numida.

Order 6. Passeres.

Genera: (a) Loxia, Fringilla, Emberiza ; (b)

Caprimulgus, Hirundo, Pipra ; (c) Turdus,
Ampelis, Tanagra, Muscicapa ; (d) Parus,
Motacilla, Alauda, Sturnus, Columba.

Class III. AMPHIBIA.
Order 1. lieptilia.

Genera : Tcstudo, Draco, Lacerta, Rana.

, ,
2. Scrpentcs.

Genera : Crotalus, Boa, Coluber, Anyuis, Amjihis-
bsena, Ccecilia.

,, 3. Nantes.
Genera : Pctromyzon, Raja, Squalus, Chimasra,

Lophius, Acipcnser, Cydopterus, Balistes, Os-

tracion, Tetrodon, Diodon-, Ccntriscus, Syn-
gnathus, Pegasus.

Class IV. PISCES.

Order 1. Apodcs.
Genera : Mureena, Gymnotus, Trichiurus, Anar-

rhichas, Ammodytes, Opliidium, Stromatcus,
Xiphias.

,, 2. Jugularcs.
Genera : Callionymus, Uranoscopus, TracMnus,

Gadus, Blcnnius.

, ,
3. Thoracici.

Genera : Ccpola, Echcneis, Coryph&na, Gobius,

Coitus, Scorpazna, Zeus, Pleuronectes, Ch&todon,
Spams, Labrus, Scixna, Perca, Gastcrostcus,

Scomber, Mullus, Trigla.

,, 4. Abdominales.
Genera : Cobitis, Amia, Silurus, Zcuthis, Lori-

caria, Salmo, Fistularia, Esox, Elops, Argen
tina, Atherina, Mugil, Mormyrus, Exoaetus,

Polynemus, Clupca, Cyprinus.
Class V. INSECTA.

Order 1. Colcoptcra.
Genera : (a) Scarab&us, Lucanus, Dcrmestes,

Ulster, Byrrkus, Gyrinus, Attclabus, Curculio,

Silpha, Coccinella
; (b) BrucUus, Cassida,

Ptinus, Chrysomcla, Hispa, Meloe, Tcnebrio,

Lampyris, Mordella, Staphylinus ; (c) Cerambyx,
Leptura, Cantharis, Elater, Cicindela, Buprcstis,

Dytiscus, Carabus, Necydalis, Forficula.

, ,
2. Ilemiptcra.

Genera : Blatta, Mantis, Gryllus, Fulgora, Cicada,

Notonccta, Nepa, Cimex, Aphis, Chermes, Coc

cus, Tlirips.

,, 3. Lepidoptcra.
Genera : Papilio, Sphinx, Phal&na,

,, 4. Ncuroptera.
Genera : Libcllula, Ephemera, Myrmclcon, Phry-

ganea, Hcmerobius, Panorpa, Raphidia.
,, 5. Hymenoptera.

Genera : Cynips, Tcnthredo, Sirex, Ichneumon,
Sphex, Chrysis, Vespa, Apis, Formica, Mutilla.

,, 6. Diptcra.
Genera : Oestrus, Tijmla, Musca, Tabanus, Culex,

Empis, Conops, Asilus, Bombylius, Hippo-
bosca.

,, 7. Aptcra.
Genera : (a) Pedibus sex

; capite a thorace dis-

creto : Lepisma, Podura, Tcrmcs, Pedicu-

lus, Pulex.

(b) Pedibus 8-14; capite thoraceque unitis :

Acarus, Phalangium, Aranea, Scorpio,

Cancer, Monoculus,
Oniscus.

(c) Pedibus pluribus ; capite a thorace discrete :

Scolopendra, Julus.

Class VI. VERMES.
Order 1. Intcstina.

Genera: (a] Pertusa lateral! poro : Lumbricus,
Sipunculus, Fasciola.

(b} Imperforata poro laterali nullo : Gordius,

Ascaris, Jlirudo, Myxine.
, ,

2. Mollusca.

Genera : (a) Ore supero; basi se affigens: Actinia,
Ascidia.

(b) Ore antico ; corpore pertuso laterali fora-

miiiulo : Limax, Aplysia, Doris, TetJifs.

(c) Ore antico; corpore tentaculis antice cincto:

Hulothuria, Tcrcbclla.

(d) Ore antico
; corpore bracliiato : Triton,

Sepia, Clio, Lcrnica, Scyllxa.

(c} Ore antico
; corpore pedato : Aplirodita,

Nereis.

(/) Ore infcro centrali : Medusa, Astcria,
Echinus.
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Order 3. Tcstacea.

Genera : () Multivalvia : Chiton, Lcpas, Pholas.

(b) Bivalvia (
= Conchx) : Mya, Solen, Tellina,

Cardium, Mactra, Donax, Venus, Spon-

dylus, Chama, Area, Ostrca, Anomia,
Mytilus, Pinna.

(c) Univalvia spira regular! (
= Cochlea!) : Argo-

nauta, Nautilus, Conus, Cyprsea, Bulla,

Valuta, Buccinum, Strombus, Murex,
Trochus, Turbo, Helix, Nerita, Haliotis.

(d) Univalvia absque spira regulari : Patella,

Dentalium, Serpula, Teredo, Sabella.

., 4. Lithophyta.
Genera : Tubipora, Madrepora, Millcpora, Celle-

pora.
5. Zoophyta.

Genera : (a) Fixata : Isis, Gorgonia, Alcyonium,
Spongia, Flustra, Tubularia, Corallina,

Sertularia, Vorticella.

(b) Locomotiva : Hydra, Pcnnatula, Ts&nia,

Volvox, Furia, Chaos.

The characters of the six classes are thus given by
Linnaeus :

Cor biloculare, biauritum
;

Sanguine calido, rubro :

Coruniloculare^iniauritum;
1

Sanguine frigido, rubro :

Cor uniloculare, inauritum
;

Sanie frigida, albida :

viviparis, Mammalibus
;

oviparis, Ambus.

pulmone arbitrario, Amphibiis ;

branchiis externis, Piscibus.

antennatis, Insectis
;

tentaculatis, Vmnibus.

From Between Linnaeus and Cuvier there are no very great
Linnaeus names

;
but under the stimulus given by the admirable

Cuvier. method an(j SyStem of Linnaeus observation and description
of new forms from all parts of the world, both recent and

fossil, accumulated. We can only cite the names of Charles

Bonnet (1720-1793), the entomologist, who described the

reproduction of Aphis ;
Banks and Solander, who accom

panied Captain Cook on his first voyage (1768-1771);
Thomas Pennant (1726-1798), the describer of the English

fauna; Peter Simon Pallas (1741-1811), who specially ex

tended the knowledge of the Linnaean Vermes, and under
the patronage of the empress Catherine explored Russia and
Siberia

;
De Geer (1720-1778), the entomologist ; Lyonnet

(1707-1789), the author of the monograph of the anatomy
of the caterpillar of Cossus ligniperdus; Cavolini (1756-

1810), the Neapolitan marine zoologist and forerunner

of Delia Chiaje (fl. 1828); O. F. Miiller (1730-1784), the

describer of freshwater Oligockseta ;
Abraham Trembley

(1700-1784), the student of Hydra; and Ledermiiller (1719-

1769), the inventor of the term Infusoria. The effect of

the Linnsean system upon the general conceptions of zoolo

gists was no less marked than were its results in the way
of stimulating the accumulation of accurately observed de
tails. The notion of a scala naturae, which had since the

days of classical antiquity been a part of the general philo

sophy of nature amongst those who occupied themselves
with such conceptions, now took a more definite form in

the minds of skilled zoologists. The species of Linnaeus
were supposed to represent a series of steps in a scale of

ascending complexity, and it was thought possible thus to

arrange the animal kingdom in a single series, the orders

within the classes succeeding one another in regular grada
tion, and the classes succeeding one another in a similar

La- rectilinear progression. LAMARCK (q.v.) represents most
1

completely, both by his development theory (to be further

cation
mentioned below) and by his scheme of classification, the

high-water mark of the popular but fallacious conception
of a scala naturae. His classification (1801 to 1812) is

as follows :
-

1 The anatomical error in reference to the auricles of Reptiles and
Batrachians on the part of Linnaeus is extremely interesting, since it

shows to what an extent the most patent facts may escape the observa
tion of even the greatest observers, and what an amount of repeated
dissection and unprejudiced attention has been necessary before the
structure of the commonest animals has become known.

Invertebrata.
1. Apathetic Animals

Class I. INFUSORIA.
Orders : Nuda, Append iculata.

Class II. POLYPI.

Orders : Ciliati (Rotifcra], Denudati (Hydroids), Va-

ginati (Anthozoa and Polyzoa], Natantcs (Crinoids).
Class III. RADIARIA.

Orders : Mollia (Acalephse), Eeliinodcrma (including
Actiniae,}.

Class IV. TUNICATA.
Orders : Bothryllaria, Ascidia.

Class V. VERMES.
Orders : Holies (Tape-Worms and Flukes), Rigiduli

(Nematoids), Hispiduli (Nais, &c. ), Epizoariaz

(Lernseans, &c. ).

2. Sensitive Animals.
Class VI. INSECTA (Hexapoda).

Orders : Aptera, Diptera, Ilemiptcra, Lepidoptera,

Hymenoptcra, Ncuroptcra, Orthoptera, Coleoptera.
Class VII. ARACHNIDA.

Orders: Antennato- Trachcalia
(
= Thysanura and

Myriapoda), Exantennato- Trachealia, Exantennato-
Branchialia.

Class VIII. CRUSTACEA.
Orders : Heterobranchia (Branehiopoda, Isopoda,
Amphipoda, Stomapoda), Homobranchia (Dccapodd).

Class IX. ANNELIDA.
Orders : Apoda, Antennata, Sedentaria.

Class X. CIRRIPEDIA.
Orders : Sessilia, Pedunculata.

Class XL CONCHIFERA.
Orders : Dimyaria, Monomyaria.

Class XII. MOLLUSCA.
Orders : Pteropoda, Gasteropoda, Trachelipoda, Ce

plialopoda, Heteropoda.
Vertebrata.

3. Intelligent Animals.
Class XIII. FISHES. Class XV. BIRDS.

XIV. REPTILES. ,, XVI. MAMMALS.

The enumeration of orders above given will enable the

reader to form some conception of the progress of know
ledge relating to the lower forms of life during the fifty

years which intervened between Linnaeus and Lamarck.
The number of genera recognized by Lamarck is more
than ten times as great as that recorded by Linnaeus.

We have mentioned Lamarck before his great contem

porary Cuvier because, in spite of his valuable philosophical
doctrine of development, he was, as compared with Cuvier
and estimated as a systematic zoologist, a mere enlargement
and logical outcome of Linnaeus.

The distinctive merit of CUVIER (q.v.) is that he started Cuvier,

a new view as to the relationships of animals, which he

may be said in a large measure to have demonstrated as

true by his own anatomical researches. He opposed the

scala nature theory, and recognized four distinct and

divergent branches or embranchemens, as he called them,
in each of which he arranged a certain number of the

Linnaean classes, or similar classes. The embranchemens
were characterized each by a different type of anatomical

structure. Cuvier thus laid the foundation of that branch

ing tree -like arrangement of the classes and orders of

animals which we now recognize as being the necessary
result of attempts to represent what is practically a genea
logical tree or pedigree. Apart from this, Cuvier was a

keen-sighted and enthusiastic anatomist of great skill and

industry. It is astonishing how many good observers it

requires to dissect and draw and record over and over

again the structure of an animal before an approximately
correct account of it is obtained. Cuvier dissected many
Molluscs and other animals which had not previously been
anatomized

;
of others he gave more correct accounts than

had been given by earlier writers. Skilful as he was,
his observations are very frequently erroneous. Great

accuracy in work as well as great abundance of production
has only distinguished one amongst all the great names
of zoology that of Johann Miiller. It certainly did not
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distinguish Cuvier. Another special distinction of Cuvier

is his remarkable work in comparing extinct with recent

organisms, his descriptions of the fossil Mammalia of the

Paris basin, and his general application of the knowledge
of recent animals to the reconstruction of extinct ones, as

indicated by fragments only of their skeletons.

It was in 1812 that Cuvier communicated to the Academy
of Sciences of Paris his views on the classification of

animals. He says
Si Ton considers le regne animal d apres les principes quo nous

venous de poser, en se debarassant des prejuges etablis sur les

divisions ancieimement admises, en n ayant egard qu a 1 organisa-
tion et a la nature des animaux, et non pas a leur grandeur, a leur

utilite, au plus on moins de connaissance que nous en avons, ni a

toutes les autres circonstances accessoires, on trouvera qu il existe

quatre formes principales, quatre plans generaux, si Ton peut s ex-

primer ainsi, d apres lesquels tons les animaux semblent avoir ete

modeles et dont les divisions ulterieures, de quelque titre que les

naturalistcs les aient decorees, ne sont que des modifications assez

legeres, fondees sur le developpement, ou 1 addition de quelques

parties qui ne changent rien a 1 essence du
plan.&quot;

His classification as finally elaborated in Le Regne
Animal (Paris, 1829) is as follows :

First Branch. Animalia Vertebrata.
Class I. MAMMALIA.

Orders : Bimana, Quadrumana, Carnivora, Marsupialia,
Rodcntia, Edentata, Pachydermata , Rumin-antia, Cctacea.

Class II. BIRDS.
Orders : Accipitres, Passcrcs, Scansorcs, Gallinse, Grallie,

Palmipedes.
Class III. REPTILIA.

Orders : Oftelonia, Sauria, Ophidia, Batradiia.

Class IV. FISHES.
Orders : (a) Acanthoptcrygii, AMominales, Subbrachii,

Apodcs, Lopliobraiicliii, Plcctoynathi ; (b) Sluriones, Scl-

achii, Cydostomi.
Second Branch. Animalia Mollusca.

Class I. CEPHALOPODA.
Class II. PTEROPODA.
Class III. GASTROPODA.

Orders : Pulmonata, Nudibranchia, Infcrobranchia, Tccti-

branchia, Hdcropoda, Pcctinibranchia, Tubulibranchia,
Scutibranchia, Cydobranchia.

Class IV. ACEPHALA.
Orders : Tcstacca, Tunicata.

Class V. BRACHIOPODA.
Class VI. CIRRHOPOUA.

Third Branch. Animalia Articulata.
Class I. ANNELIDES.

Orders : Tubicolae,, Dorsibmndiiee, Abranckise.

Class II. CRUSTACEA.
Orders : (a) Malacostraca : Dccapoda, Stomapoda, Am-
pkipoda, Ltemodipoda, Isopoda ; (b) Entomostraca :

Uranckiopoda, Pcceilopoda, Trilobitee.

Class III. ARACHNIDES.
Orders : Pulmonarias, Trochcarisz.

Class IV. INSECTS.
Orders : Myriapoda, Thysanura, Parasita, SiKtoria, Colco-

ptcra, Orthoptcra, Hcmiptera, Ncitropterti , Hynunoptcra,
Lepidoptf.ra, likipiptcra, Diptcra.

Fourth Branch. Animalia Radiata.
Class I. ECHIXODEKMS.

Orders : Pcdicdlata, Apoda.
Class II. INTESTINAL WORMS.

Orders : Ncinatoidea, Parcnchymatosa.
Class III. ACALEPH^E.

Orders : Simpliccs, Hydrostaticie.
Class IV. POLYPI (including the Cidentcra of later authori

ties and the Polyzoa).
Orders : Carnosi, Gclatinosi, Polypiaril.

Class V. INFUSORIA.
Orders : llotifcra, Ifomogenca (this includes the Protozoa

of recent writers and some Protophyta}.

The leading idea of Cuvier, his four embranchemem,
was confirmed by the Russo- German naturalist Von

/on Baer. Baer (1792-1876), who adopted Cuvier s divisions, speak

ing of them as the peripheric, the longitudinal, the mass

ive, and the vertebrate types of structure. Von Baer,

however, has another place in the history of zoology,

being the first and most striking figure in the introduc

tion of embryology into the consideration of the relations

of animals to one another.

Cuvier may be regarded as the zoologist by whom The mor-

anatomy was made the one important guide to the under- 1
holo-

standing of the relations of animals. But it should be gists

noted that the belief, dating from Malpighi (1670), that

there is a relationship to be discovered, and not merely a

haphazard congregation of varieties of structure to be

classified, had previously gained ground. Cuvier was
familiar with the speculations of the &quot;Natur-philosophen,&quot;

and with the doctrine of transmutation and filiation by
which they endeavoured to account for existing animal
forms. The noble aim of F. W. J. Schelling,

&quot; das ganze
System der Naturlehre von dem Gesetze der Schwere bis

zu den Bildungstrieben der Organismus als ein organisches
Ganze darzustellen,&quot; which has ultimately been realized

through Darwin, was a general one among the scientific

men of the year 1800. Lamarck accepted the develop
ment theory fully, and pushed his speculations far beyond
the realm of fact. The more cautious Cuvier adopted a

view of the relationships of animals which, whilst denying
genetic connexion as the explanation, recognized an essen

tial identity of structure throughout whole groups of ani

mals. This identity was held to be due to an ultimate

law of nature or the Creator s plan. The tracing out of

this identity in diversity, whether regarded as evidence of

blood-relationship or as a remarkable display of skill on
the part of the Creator in varying the details whilst re

taining the essential, became at this period a special pur
suit, to which Goethe, the poet, who himself contributed

importantly to it, gave the name &quot;morphology.&quot; C. F.

Wolff, Goethe, and Oken share the credit of having initi

ated these views, in regard especially to the structure of

flowering plants and the Vertebrate skull. Cuvier s doctrine

of four plans of structure was essentially a morphological
one, and so was the single-scale doctrine of Buffon and

Lamarck, to which it was opposed. Cuvier s morphologi
cal doctrine received its fullest development in the prin

ciple of the &quot;

correlation of
parts,&quot;

which he applied to

palaeontological investigation, namely, that every animal
is a definite whole, and that no part can be varied without

entailing correlated and law-abiding variations in other

parts, so that from a fragment it should be possible, had
we a full knowledge of the laws of animal structure or

morphology, to reconstruct the whole. Here Cuvier was

imperfectly formulating, without recognizing the real phy
sical basis of the phenomena, the results of the laws of

heredity, which were subsequently investigated and brought
to bear on the problems of animal structure by Darwin.

Richard Owen l
may be regarded as the foremost of R. Owen

Cuvier s disciples. Owen not only occupied himself with

the dissection of rare animals, such as the Pearly Nautilus,

Lingula, Limulus, Protopterus, Apteryx, ttc., and with the

description and reconstruction of extinct Reptiles, Birds,

and Mammals, following the Cuvierian tradition, but

gave precision and currency to the morphological doctrines

which had taken their rise in the beginning of the cen

tury by the introduction of two terms, &quot;homology&quot; and Homo-
&quot;

analogy,&quot; which were defined so as to express two logy anfl

different kinds of agreement in animal structures, which,
;u

owing to the want of such &quot;counters of thought,&quot; had
been hitherto continually confused. Analogous structures

in any two animals compared were by Owen defined as

structures performing similar functions, but not necessarily
derived from the modification of one and the same part in

the
&quot;plan&quot;

or
&quot;

archetype
&quot;

according to which the two
animals compared were supposed to be constructed.

Homologous structures were such as, though greatly dif

fering in appearance and detail from one another, and

though performing widely different functions, yet were
1 Born in 1804 hi Lancaster ; conservator of the Hunteriau Museum,

London, 1830-56; superintendent Nat. Hist. Brit. Mus., 1856-84.
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capable of being shown by adequate study of a series of

intermediate forms to be derived from one and the same

part or organ of the &quot;plan-form&quot;
or

&quot;archetype.&quot;
It is

not easy to exaggerate the service rendered by Owen to

the study of zoology by the introduction of this appar

ently small piece of verbal mechanism
;

it takes place
with the classificatory terms of Linnaeus. And, though the

conceptions of &quot;archetypal morphology,&quot; to which it had

reference, are now abandoned in favour of a genetic mor

phology, yet we should remember, in estimating the value

of this and of other speculations which have given place
to new views in the history of science, the words of the

great reformer himself.
&quot; Erroneous observations are in

the highest degree injurious to the progress of science,

since they often persist for a long time. But erroneous

theories, when they are supported by facts, do little harm,
since every one takes a healthy pleasure in proving their

falsity
&quot;

(Darwin). Owen s definition of analogous struc

tures holds good at the present day. His homologous
structures are now spoken of as &quot;homogenetic

&quot;

structures,
the idea of community of representation in an archetype

giving place to community of derivation from a single

representative structure present in a common ancestor.

Darwinian morphology has further rendered necessary the

introduction of the terms
&quot;homoplasy&quot;

and
&quot;homoplastic&quot;

1

to express that close agreement in form which may be at

tained in the course of evolutional changes by organs or

parts in two animals which have been subjected to similar

moulding conditions of the environment, but have no genetic

community of origin, to account for their close similarity
in form and structure.

Owen s The classification adopted by Owen in his lectures
&amp;gt; slfi -

(1 855) does not adequately illustrate the progress of zoologi
cal knowledge between Cuvier s death and that date, but,
such as it is, it is worth citing here.

Province : Vertebrata (Myclencephala, Owen).
Classes : MAMMALIA, AVES, REPTILIA, PISCES.

Province ; Articulata.
Classes : ARACHXIDA, INSECTA (including Sub-Classes Myria-
poda, Hexapoda], CRUSTACEA (including Sub-Classes Ento-

mostraca, Malacostraca), EPIZOA (Epizootic Crustacea), AN-
NELLATA (Chsetopods and Leeches), CIURIPEDIA.

Province : Mollusca.
Classes: CEPHALOPODA, GASTEROPODA, PTEROPODA, LAMELLI-
BRANCHIATA, BRACHIOPODA, TlJNICATA.

Province : Radiata.
Sub-Province : Radiaria.

Classes: ECHINODERMATA, BRYOZOA, ANTHOZOA, ACA-
LEPH^;, HYDROZOA.

Sub-Province : Entozoa.
Classes : CCELELMINTHA, STERELMIXTHA.

Sub-Proi ince : Infusoria.
Classes : ROTIFERA, POLYGASTEIA (the Protozoa of recent

authors).
The real centre of progress of systematic zoology was no

longer in France nor with the disciples of Cuvier in

England, but after his death moved to Germany. The
wave of morphological speculation, with its outcome of new
systems and new theories of classification, which were as
numerous as the professors of zoological science,

2 was
necessarily succeeded in the true progress of the science by
a period of minuter study in which the microscope, the

discovery of embryological histories, and the all-important
cell-theory came to swell the stream of exact knowledge.

Johann We have already mentioned Von Baer in this connexion,
Her. and given a passing reference to Johann MULLER

(q.v.), the
greatest of all investigators of animal structure in the pre
sent century. Miiller (1801-1858) was in Germany the suc
cessor of Rathke (1793-1860) and of Meckel (1781-1833)
as the leader of anatomical investigation ;

but his true
1 See Lanke.ster,

&quot; On the Use of the Terra Homology in Modern

greatness can only be estimated by a consideration of the

fact that he was a great teacher not only of human and

comparative anatomy and zoology but also of physiology,
and that nearly all the most distinguished German zoolo

gists and physiologists of the period 1850 to 1870 were his

pupils and acknowledged his leadership. The most striking
feature about Johann Miiller s work, apart from the com

prehensiveness of his point of view, in which he added
to the anatomical and morphological ideas of Cuvier a

consideration of physiology, embryology, and microscopic

structure, was the extraordinary accuracy, facility, and

completeness of his recorded observations. He could do
more with a single specimen of a rare animal (e.g., in

his memoir on Amph^ox^ls, Berlin, 1844) in the way of

making out its complete structure than the ablest of his

contemporaries or successors could do with a plethora.
His power of rapid and exhaustive observation and of

accurate pictorial reproduction was phenomenal. His most

important memoirs, besides that just mentioned, are those

on the anatomy and classification of Fishes, on the Coecilians,
and on the developmental history of the Echinoderms.
A name which is apt to be forgotten in the period J. V.

between Cuvier and Darwin, because its possessor occupied Thomp.

an isolated position in England and was not borne up by
sou&amp;gt;

any great school or university, is that of John Vaughan
Thompson, who was an army surgeon, and when past
the age of forty, being district medical inspector at Cork

(1830), took to the study of marine Invertebrata by the aid

of the microscope. Thompson made three great discoveries,
which seem to have fallen in his way in the most natural

and simple manner, but must be regarded really as the

oiitcome of extraordinary genius. He showed that the

organisms like Flustra are not hydroid Polyps, but of a more

complex structure resembling Molluscs, and he gave them
the name Polyzoa. He discovered the Pentacrinus europceus,
and showed that it was the larval form of the Feather-Star
Antedon (Comatidci). He upset Cuvier s retention of the

Cirripedes among Mollusca, and his subsequent treatment
of them as an isolated class, by showing that they begin
life as free-swimming Crustacea identical with the young
forms of other Crustacea. Vaughan Thompson is a type of

the marine zoologists, such as Dalyell, Michael Sars, P. J.

Van Beneden, Claparede, and Allman, who during the

present century have approached the study of the lower
marine organisms in the same spirit as that in which

Trembley and Schaffer in the last century, and Swammer-
dam in the 17th, gave themselves to the study of the

minute freshwater forms of animal life.

It is impossible to enumerate or to give due considera

tion to all the names in the army of anatomical and embryo-
logical students of the middle third of this century whose
labours bore fruit in the modification of zoological theories

and in the building up of a true classification of animals.

Their results are best summed up in the three schemes
of classification which follow below those of Rudolph
Leuckart (b. 1823), Henri Milne-Edwards (1800-1884),
and T. H. Huxley (b. 1825), all of whom individually
contributed very greatly by their special discoveries and
researches to the increase of exact knowledge.

Contemporaneous with these were various schemes of Single-

classification which were based, not on a consideration of fact

the entire structure of each animal, but on the variations
S3 st

^

ms
.

of a single organ, or on the really non-significant fact of ucation.
the structure of the egg. All such single-fact systems have

proved to be useless and in fact departures from the true

line of growth of the zoological system which was shaping
itself year by year unknown to those who so shaped it

as a genealogical tree. They were attempts to arrive at a

true knowledge of the relationships of animals by
&quot;

royal
roads

&quot;

: their followers were landed in barren wastes.
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R. Leuckart s l classification is as follows :

Type 1. Ccelenterata.
Class I. POLYPI.

Orders : Anthozoa and Cylicozoa.

,, II. ACALEPHJE.
Orders : Discophorae and Ctcnopliorae.

Type 2. Echinodermata.
Class I. PKLMATOZOA.

Orders : Cystidcci and Grinoidca.

,, II. ACTINOZOA.
Orders : Echinida and Astcrida.

,, III. SCYTODEKMATA.
Orders : Holothuriss and Sipunculida.

Type 3. Vermes.
Class I. ANEXTER.ETI.

Orders : Ccstodcs and Acanthoccphali.
,, II. APODES.

Orders : Nemertini, TurbcUarii, Trcmatodes, and
Hirudinci.

III. ClLIATI.

Orders : Bryozoa and Rotifera.

,, IV. ANNELIDES.
Orders : Ncmatodcs, Lumbricini, and Branchiati.

Type 4. Arthropoda.
Class I. CRUSTACEA.

Orders : Entomostraca and Malacostraca.

,, II. INSECTA.
Orders : Myriapoda, Araclmida (Accra, Latr. ), and

Hcxapoda,
Type 5. Mollusca.

Class I. TuxicATA.
Orders : Ascidiee and Salpee.

., II. ACEPHALA.
Orders : Lamellibranchiata and Brachiopoda.

,, III. GASTEROPODA.
Orders : Hctcrobranchia, Dcrmatobranchia, Hctcro-

poda,Ctenobranchia,Pulmonata,&i\&amp;lt;\.Cydobranchia.

,, IV. CEPHALOPODA.

Type 6. Vertebrata. (Not specially dealt with.)

The classification given Toy Henri Milne-Edwards 2 is as
&amp;gt;s follows :

Branch I. Osteozoaria or Vertebrata.
Sub-Branch 1. Allantoidians.

Class I. MAMMALIA.
Orders : (a) Monodelphia : JBimana, Quadru-

incma, Cheiroptera, Insectivora, Rodcntia,
Edentata, Carnivora, Amphibia, Pachyder-
inata, Ruminantia, Cetacca

; (b) Didelphia :

Marsupialia, Monotremata.

,, II. BIRDS.
Orders : Rapaces, Passcres, Scansorcs, Gallinse,

Grallfe, Palmipedes.
,, III. REPTILES.

Orders : Chdonia, Sauria, Ophidia.
Sub-Branch 2. Anallantoidians.

Class I. BATRACHIANS.
Orders : Anura, Urodcla, Pcrcnnibranchia,

Cojcilise.

II. FISHES.
Section 1. Ossei.

Orders : Acanthopterygii, Abdominals, Sub-

brachii, Apodcs, Loj)hobranchii,Plcetognathi.
Section 2. Clwndroptcrygii.

Orders : Sturiones, Sclachii, Cydostomi.
Branch II. Entomozoa or Annelata.

Sub-Branch 1. Arthropoda.
Class I. INSECTA.

Orders : Coleoptcra, Orthoptcra, Ncuroptcra,
Hymenoptcra, Lcpidoptcra, Hemiptcra, Di-

ptcra, Khipiptera, Anopleura, Thysanura.
,, II. MYRIAPODA.

Orders: Chilognatha and Chilopoda.
,, III. ARACHNIDS.

Orders : Pulmonaria and Trachcaria.

1 Die Morphologic und die Verwandtschaftsverhaltnisse der wirbd-
losen Thiere, Brunswick, 1848. The Protozoa, recognized as a primary
group by Siebold and Stannius (Lehrbuch d. veryleich. Anatomic,
J5urlin, 1845), are not included at all by Leuckart in his scheme. The
name Protozoa was first used by Goldfuss (1809) to include micro

scopic animals and also the Polyps and Medusas, and Siebold and Stan

nius first used it in its modern signification as comprising and limited to

the Infusoria and Rhizopoda.
Cours Elcmentaire d Histoire Natv.relle, Paris, 1855.

Class IV. CRUSTACEA.
Section 1. Podophthalmia.

Orders : Dccapoda and Stomopoda.
Section 2. Edriophthalmi.

Orders: Amphipoda, Loemodipoda, and

Isopoda.
Section 3. Branchiopoda.

Orders : Ostracoda, Phyllojmda, and Trilo-

bitse.

Section 4. Entomostraca.
Orders : Copcpoda, Cladoccra, Siphono-

stoma, Lcrn&ida, Cirriped.ia.
Section 5. Xiphosura.

(The orders of the classes which follow are not given in the
work quoted. )

Sub-Branch 2. Vermes.
Class I. ANNELIDS. Class IV. CESTOIDEA.

,, II. HELMINTHS. ,, V. ROTATORIA.
,, III. TUILBELLARIA.

Branch III. Malacozoaria or Mollusca.
Sub-Branch 1. Mollusca proper.

Class I. CEPHALOPODA.
,, II. PTEROPODA.

Sub-Branch 2. Molluscoidea.
Class I. TUNICATA.

Branch IV. Zoophytes.
Sub-Branch 1. Radiaria.

Class I. ECHINODERMS.
,, II. ACALEPHS.

Sub- Branch 2. Sarcodaria.
Class I. INFUSORIA.

Class III. GASTEROPODA.
,, IV. ACEPHALA.

Class II. BRYOZOA.

Class III. CORALLARIA
POLYPI.

Class II. SPONGIARIA.

In England T. H. Huxley adopted in his lectures (1869) Huxley s

a classification which was in many respects similar to both classifi-

of the foregoing, but embodied improvements of his own.
ca

It is as follows :

Sub-Kingdom I. Protozoa.
Classes : RHIZOPODA, GREGARINIDA, RADIOLARIA, SPONGIDA.

Sub-Kingdom II. Infusoria.

Sub-Kingdom III. Coelenterata.
Classes : HYDROZOA, ACTINOZOA.

Sub-Kingdom IV. Annuloida.
Classes : SCOLECIDA, ECHINODERMATA.

Sub-Kingdom V. Annulosa.
Classes : CRUSTACEA, ARACHNIDA, MYRIAPODA, INSECTA, CH.E-

TOGNATHA, ANNELIDA.

Sub-Kingdom VI. Molluscoida.
Classes : POLYZOA, BRACHIOPODA, TUNICATA.

Sub-Kingdom VII. Mollusca.
Classes : LAMELLIBRANCHIATA, BRANCHIOGASTROPODA, PULMO-
GASTROPODA, PTEROPODA, CEPHALOPODA.

Sub-Kingdom VIII. Vertebrata.
Classes : PISCES, AMPHIBIA, REPTILIA, AVES, MAMMALIA.

We now arrive at the period when the doctrine of organic
evolution was established by Darwin, and when naturalists,

being convinced by him as they had not been by the

transmutationists of fifty years earlier date, were com

pelled to take an entirely new view of the significance of

all attempts at framing a &quot; natural
&quot;

classification.

Many zoologists prominent among them in Great Classifi-

Britain being Huxley had been repelled by the airy fancies cations

and assumptions of the &quot;

philosophical
&quot;

morphologists. ;

ase

The efforts of the best minds in zoology had been directed ture

for thirty years or more to ascertaining with increased

accuracy and minuteness the structure, microscopic and

gross, of all possible forms of animals, and not only of the

adult structure but of the steps of development of that

structure in the growth of each kind of organism from the

egg to maturity. Putting aside fantastic theories, these

observers endeavoured to give in their classifications a

strictly objective representation of the facts of animal

structure and of the structural relationships of animals

to one another capable of demonstration. The groups
within groups adopted for this purpose were necessarily

wanting in symmetry : the whole system presented a

strangely irregular character. From time to time efforts

were made by those who believed that the Creator must
have followed a symmetrical system in his production of

animals to force one or other artificial, neatly balanced

XXIV. 102
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scheme of classification upon the zoological world. The

L. Agis- last of these was that of Louis Agassiz (Essay on Classiji-
siz -

cation, 1859), who, whilst surveying all previous classifica

tions, propounded a scheme of his own, in which, as well

as in the criticisms he applies to other systems, the leading
notion is that sub-kingdoms, classes, orders, and families

have a real existence, and that it is possible to ascertain

and distinguish characters which are of class value, others

which are only of ordinal value, and so on, so that the

classes of one sub-kingdom should on paper, and in

nature actually do, correspond in relative value to those

of another sub -kingdom, and the orders of any one class

similarly should be so taken as to be of equal value with
those of another class, and have been actually so created.

Influence The whole position was changed by the acquiescence,
of Dar- -which became universal, in the doctrine of Darwin. That

doctrine took some few years to produce its effect, but it

on taxo- became evident at once to those who accepted Darwinism

uomy. that the natural classification of animals, after which col

lectors and anatomists, morphologists, philosophers, and

embryologists had been so long striving was nothing more
nor less than a genealogical tree, with breaks and gaps of

various extent in its record. The facts of the relationships
of animals to one another, which had been treated as the

outcome of an inscrutable law by most zoologists and

glibly explained by the transcendental morphologists, were

amongst the most powerful arguments in support of

Darwin s theory, since they, together with all other vital

phenomena, received a sufficient explanation through it.

It is to be noted that, whilst the zoological system took
the form of a genealogical tree, with main stem and numer
ous diverging branches, the actual form of that tree, its

limitation to a certain number of branches corresponding
to a limited number of divergencies in structure, came to

be regarded as the necessary consequence of the operation
of the physico-chemical laws of the universe, and it was

recognized that the ultimate explanation of that limitation

is to be found only in the constitution of matter itself.

Haeckel. The first naturalist to put into practical form the conse

quences of the new theory, in so far as it affected zoological

classification, was Ernst Haeckel of Jena (b. 1834), who
in 1866, seven years after the publication of Darwin s

Origin ofSpecies, published his suggestive Generelle Morpho-
logie. Haeckel introduced into classification a number of

terms intended to indicate the branchings of a genealogical
tree. The whole

&quot;system&quot; or scheme of classification

was termed a genealogical tree (Stammbaum) ;
the main

branches were termed
&quot;phyla,&quot;

their branchings &quot;sub-

phyla
&quot;

;
the great branches of the sub-phyla were termed

&quot;

cladi,&quot; and the &quot;

cladi
&quot;

divided into &quot;

classes,&quot; these into

sub-classes, these into legions, legions into orders, orders
into sub-orders, sub-orders into tribes, tribes into families,
families into genera, genera into species. Additional

branchings could be indicated by similar terms where neces

sary. There was no attempt in Haeckel s use of these
terms to make them exactly or more than approximately
equal in significance; such attempts were clearly futile
and unimportant where the purpose was the exhibition of
lines of descent, and where no natural equality of groups
was to be expected ex hypothesi. Haeckel s classification of
1866 was naturally enough only a first attempt. In the
edition of the Natiirliche Schopfunr/sgeschichte published
in 1868, he made a great advance in his genealogical classi

fication, since he now introduced the results of the extra

ordinary activity in the study of embryology which followed
on the publication of the Origin of Species.

Cellular The pre-Darwinian systematists since the time of Yon

olog?
Baer had attached veT great importance to embryological
facts, holding that the stages in an animal s development
were often more significant of its true affinities than its

adult structure. Von Baer had gained unanimous support
for his dictum,

&quot; Die Entwickelungsgeschichte ist der

wahre Lichttrager fiir Untersuchungen iiber organische

Korper.&quot; Thus J. Miiller s studies on the larval forms of

Echinoderms and the discoveries of Vaughan Thompson
were appreciated. But it was only after Darwin that the

cell-theory of Schwann was extended to the embryology of

the animal kingdom generally, and that the knowledge of

the development of an animal became a knowledge of the

way in which the millions of cells of which its body is

composed take their origin by fission from a smaller num
ber of cells, and these at last from the single egg-cell.
Kblliker (Development of Cephalopods, 1844), Remak
(Development of the Frog, 1850), and others had laid the

foundations of this knowledge in isolated examples ;
but

it was Kowalewsky, by his accounts of the development of

Ascidians and of Amphioxw (1866), who really made

zoologists see that a strict and complete cellular embryo
logy of animals was as necessary and feasible a factor in

the comprehension of their relationships as at the beginning
of the century the coarse anatomy had been shown to be by
Cuvier. Kowalewsky s work appeared between the dates

of the Generelle Morphologic and the Schopfungsgeschickte.
Haeckel himself, with his pupil Miklucho-Maclay, had in

the meantime made studies on the growth from the egg
of Sponges, studies which resulted in the complete separa
tion of the unicellular or equicellular Protozoa from the

Sponges, hitherto confounded with them. It is this in

troduction of the consideration of cell-structure and cell-

development which, subsequently to the establishment of

Darwinism, has most profoundly modified the views of

systematists, and led in conjunction with the genealogical
doctrine to the greatest activity in research, an activity
which culminated in the work (1873-82) of F. M. Balfour,
and produced the profoundest modifications in classification.

Haeckel s earlier pedigree is worth comparing with his

second effort, as showing the beginning of the influence

just noted. The second pedigree is as follows :

Phyla. Cladcs.

Protozoa.

Zoophyta.

Verraes.

Mollusca.

Echinoderma.

Arthropoda.

Vertebrata.

OVULARIA.

I BLASTULARIA.

( SPOXGI-E.

j
ACALEPH.E.

ACCELOMI.

CCELOJIATI.

I ACEPHALA.

EUCEPHALA.

j

COLOBRACHIA.

LlI OBRACIIIA.

( CARIDES.

1 TRACHEATA.

f
ACRAXIA.
MOXORRIIINA.

AXAMNIA.

AMNIOTA.

Classes.

f Archezoa.

-! Grcgarinse.

[_ Infusoria.
( Planseada.

\ Gastrseada.

Porifcra.
( Coralla.

-j Hydromedusse.
\ Ctenophora.

Platyhclminthcs.
Ncmathclminthcs

Bryozoa.
Tunicata.

4 Rhynchoccela.

Gephyr&a.
I
Rotatoria.

I Annelida.
( Spirobranchia.

\ LamcUibranchia.
( Cochlides.

\ Cephalopoda.
( Asterida.

\ Crinoida.

( Echinida.

\ Holothurise.

Crustacea.

( Arachnida.

-j Myrlapoda.
\ Insccta.

Leptocardia.

Cydostoma.
( Pisces.

J Dipncusta.

|

Halisauria.

\Amphibia.
( Rcptilia.

-j
Aves.

I Mammalia,

Haeckel
second

arrange
ment.
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Iii representing pictorially the groups of the animal king
dom as the branches of a tree, it becomes obvious that a

distinction may be drawn, not merely between the indivi

dual main branches, but further as to the level at which

they are given off from the main stem, so that one branch

or set of branches may be marked off as belonging to an

earlier or lower level than another set of branches
;
and

the same plan may be adopted with regard to the clades,

classes, and smaller branches. The term
&quot;grade&quot;

was
introduced by Lankester 1 to indicate this giving off of

branches at a higher or lower, i.e., a later or earlier, level

of a main stem. The mechanism for the statement of the

genealogical relationships of the groups of the animal

kingdom was thus completed. Renewed study of every

group was the result of the acceptance of the genealogical
idea and of the recognition of the importance of cellular

embryology. On the one hand, the true method of arriving
at a knowledge of the genealogical tree was recognized as

lying chiefly in attacking the problem of the genealogical

relationships of the smallest twigs of the tree, and pro

ceeding from them to the larger branches. Special studies

of small families or orders of animals with this object in

view were taken in hand by many zoologists. On the

other hand, a survey of the facts of cellular embryology
which were accumulated in regard to a variety of classes

within a few years of Kowalewsky s work led to a genera
lization, independently arrived at by Haeckel and Lankester,
to the effect that a lower grade of animals may be dis

tinguished, the Protozoa or Plastidozoa, which consist

either of single cells or colonies of equiformal cells, and a

higher grade, the Metazoa or Enterozoa, in which the egg-
cell by

&quot;

cell division
&quot;

gives rise to two layers of cells, the

endoderm and the ectoderm, surrounding a primitive diges
tive chamber, the archenteron. Of these latter, two grades
were further distinguished by Lankester, those which re

main possessed of a single archenteric cavity and of two

primary cell-layers (the Coelentera or Diploblastica), and
those which by nipping off the archenteron give rise to

two cavities, the coelom or body-cavity and the metenteron

or gut (Ccelomata or Triploblastica). To the primitive
two -cell- layered form, the hypothetical ancestor of all

3fetazoa or Enterozoa, Haeckel gave the name Gastrxa; the

embryonic form which represents in the individual growth
from the egg this ancestral condition he called a

&quot;gastrula.&quot;

The term &quot;diblastula&quot; has more recently been adopted in

England for the gastrula of Haeckel. The tracing of

the exact mode of development, cell by cell, of the diblas

tula, the coelom, and the various tissues of examples of all

classes of animals has been pursued during the last twenty

years with immense activity and increasing instrumental

facilities, and is still in progress.
Two names in connexion with post-Darwinian taxonomy

and the ideas connected with it require brief mention here.

Fritz Miiller, by his studies on Crustacea (Fur Darwin,

1864), showed the way in which genealogical theory may
be applied to the minute study of a limited group. He is

also responsible for the formulation of an important prin

ciple, called by Haeckel &quot;the biogenetic fundamental
law,&quot;

viz., that an animal in its growth from the egg to the

adult condition tends to pass through a series of stages
which are recapitulative of the stages through which its

ancestry has passed in the historical development of the

species from a primitive form
; or, more shortly, that the

development of the individual (ontogeny) is an epitome of

the development of the race (phylogeny). Pre-Darwinian

zoologists had been aware of the class of facts thus inter

preted by Fritz Miiller, but the authoritative view on the

subject had been that there is a parallelism between (a)
1 &quot; Notes oil Embryology and Classification,&quot; in Quart. Journ. Micr.

Set., 1877.

the series of forms which occur in individual development,

(b) the series of existing forms from lower to higher, and

(c) the series of forms which succeed one another in the

strata of the earth s crust, whilst an explanation of this

parallelism was either not attempted, or was illusively
offered in the shape of a doctrine of harmony of plan in

creation. It was the application of Fritz Miiller s law
of recapitulation which gave the chief stimulus to recent

cmbryological investigations ; and, though it is now recog
nized that &quot;

recapitulation
&quot;

is vastly and bewilderingly
modified by special adaptations in every case, yet the

principle has served, and still serves, as a guide of great
value.

Another important factor in the present condition of Dohru s

zoological knowledge as represented by classification is the doctrine

doctrine of degeneration propounded by Anton Dohrn.
of

Lamarck believed in a single progressive series of forms,
whilst Cuvier introduced the conception of branches. The
first post-Darwinian systematists naturally and without re

flexion accepted the idea that existing simpler forms repre
sent stages in the gradual progress of development, are in

fact survivors from past ages which have retained the exact

grade of development which their ancestors had reached

in past ages. The assumption made was that (with the

rare exception of parasites) all the change of structure

through which the successive generations of animals have

passed has been one of progressive elaboration. It is

Dohrn s merit to have pointed out : that this assumption
is not warranted, and that degeneration or progressive

simplification of structure may have, and in many lines

certainly has, taken place, as well as progressive elaboration

and continuous maintenance of the status quo. The intro

duction of this conception

necessarily has had a

most important effect

in the attempt to
,

unravel the gen

ealogical affini- *

ties of animals. It

renders the task a more

complicated one
;
at the

same time it removes

some serious difficulties

and throws a flood of

light on every group of

the animal kingdom.
One result of the in

troduction of the new

conceptions dating from
Sub

J r

c

(l7e

d

Darwin has been a

healthy reaction from

that attitude of mind
which led to the re

garding of the classes

and orders recognized by
Crt&amp;lt;&quot; L p R T z A

authoritative zoologists
Genealogical tree of animd kingdom.

as sacred institutions which were beyond the criticism of

ordinary men. That state of mind was due to the fact that

the groupings so recognized did not profess to be simply the

result of scientific reasoning, but were necessarily regarded
as the expressions of the &quot;

insight
&quot;

of some more or less

gifted persons into a plan or system which had been arbi

trarily chosen by the Creator. Consequently there was a

tinge of theological dogmatism about the whole matter.

To deny the Linnsean, or later the Cuvierian, classes was

very much like denying the Mosaic cosmogony. At the

present time systematic zoology is entirely free from any
such prejudices, and the Linnaean taint which is apparent

1

Ursprung der Wirbdthiere, Leipsic, 1875 ;
and Laukester, Degen

eration, London, 18SO.

, CCE. L ENTLRA
ENTEROZOA
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kester.

even in Haeckel and Gegenbaur may be considered as

finally expunged.
Classifi- We give below the classification of Ray Lankester as

cation of an example of the most recent genealogical classification.

RayLau- jt ^g represented by the above genealogical tree and the

tabular statement which follows. The chief points in this

classification are the inclusion of Balanoglossiis and the

Tunicata in the phylum Vertebrata, the association of the

Rotifera and the Chsetopoda with the Arthropoda in the

phylum Appendiculata, the inclusion of Limulus and the

Eurypterina in the class Arachnida, and the total aban

doning of the indefinite and indefensible group of

&quot;Vermes.&quot;

Grade A. PLASTIDOZOA (PROTOZOA}.
Grade a. GYMNOMYXA.

Class I. PROTEOMORPHA (no orders recognized).

,, II. MYCETOZOA.
Orders.!. Sorophora. 2. Endosporea. 3. Exosporca.

,, III. LOBOSA.
Orders. 1. Nuda. 2. Tcstacea.

,,
IV. LABYRINTHULIDEA (no orders).

,, V. HELIOZOA.
Orders. 1. Aphrothoraca, 2. Ohlamydophora. 3.

Chalarothoraca. 4. Dcsmothoraca.

,, VI. RETICULARIA.
Sub-Class a. Imperforata.

Orders. 1. Gromiidea. 2. Astrorhizidca. 3. Hilio-
lidea. 4. Lituolidca.

Sub-Class b. Perforate/,.

Orders. 1. Textularidea. 2. Chilostomcllidea. 3.

Lagenidea. 4. Globigerinidca. 5. Rotcdidca. 6.

Nummulinidca.

,, VII. RADIOLARIA.
Sub-Class a. Silicoskcleta.

Orders. 1. Pcripyl&a. 2. Monopylssa. 3. Phieodaria.
Sub-Class b. AcanthinosJceleta.

Order. 1. Acanthometridca.
Grade J. CORTICATA.

Class I. SPOROZOA.
Sub-Class a. Gregarinidea.

Orders. 1. Haplocyta. 2. Scptnta.
Sub-Class b. Coccidiidea.

Orders. 1. Monosporea. 2. Oligosporea. 3. Poly-

sporea.
Sub-Class c. Myxosporidea (no orders).

,, d. Sarcocystidea (no orders).

,, II. FLAGELLATA.
Sub-Class a. Lissoflagcllata.

Orders. 1. Monadidea. 2. Euglenoidea. 3. Hetero-

inastigoda. 4. Isomasiigoda.
Sub-Class b. Choanoflagcllata.

Orders. 1. Nuda, 2. Loricata. 3. Gclatinigera.
,, III. DlNOFLAGELLATA.

Orders. 1. Adinida. 2. Dinifcra.
,, IV. RHYNCHOFLAGELLATA (no orders).

,, V. ClLIATA.
Orders. 1. Peritrichct. 2. Heterotricha. 3. Holo-

tricJia. 4. Hypotricha.
,, VI. ACINETARIA.

Orders. 1. Siwtoria. 2. Non-Suctoria.

Grade B. ENTEROZOA.

Sub-Grade A. CCELENTERA.

Phylum 1. NEMATOPHORA.
Class I. HYDRO-MEDUSA.

Orders. 1. Aniliomedusse (Gymnoblastcea). 2. Lep-
tomedusae, (Ccdyptoblostcea). 3. Narcomedusas. 4.

Trochomedusae. 5. Hydrocomllinas. 6. SipJiono-

phora.
,, II. SCYPIIOMEDUS^E.

Sub-Class a. Tetrameralia.
Orders. l.Calycozoa. 2. Peromedusse. S.Cubomedusse.

Sub-Class b. Octomeralia.

Orders. 1. Cannostomx. 2. Scmostomas. 3. Ehizostomas.

,, III. ANTHOZOA.
Sub-Class a. Actiniomorpha.

Orders. 1. Adiniaria. 2. Antipatharia, 3. Madre-
poraria.

Sub-Class b. Alcyoniomorpha.
Orders. 1. Protalcyonaria. 2. Stolonifcra. 3. Al-

cyonaria. 4. Paragorgonaria. 5. Gorgonaria. 6.

Pennatularia. 1. Hclioporaria.
Class IV. CTENOPHORA.

Orders. 1. Saccata. 2. Eurystoma. 3. Tseniata.

4. Lobata.

Phylum 2. PORIFERA.
Class I. CALCISPONGI.E

(
= Mcgamastictora).

Orders. 1. Homoccela. 2. Hetcroccela.

,, II. SiLicosi OXGi^E
(
= Micromastictora).

Sub-Class 1. Hyalospongiee.
Order. Hexactinellaria.

Sub-Class 2. Dcmospongise.
Orders. 1. Tctradincllaria. 2. Monaxonaria. 3.

Halisarcaria.

Sub-Grade B. CCELOMATA.

Phylum 1. VERTEBRATA.
Branch A. Hemichorda (Salanoglossus).

,, B. Urochorda.
Grade I. Larvalia (no divisions recognized).

,, II. Saccata.
Class I. ASCIDI^E.

Orders. 1. Simplices. 2. Socialcs. 3. Composite.
4. Pyrosomiidca.

,, II. SALPIFORMIA.
Orders. 1. Salpiidca. 2. Doliolidca.

Branch C. Cephaloctiorda (Ampliioxus).

,, D. Craniata.
Grade I. Cyclostoma.

Class I. MYXJNOIDEA (no orders).

,, II. PETROMYZONTIA (no orders).
Grade II. Gnathostoma.
Sub-Grade a. Branchiata Heterodactyla.

Class I. PISCES.

Sub-Class 1. Sclachii.

Orders. 1. Squali. 2. Rail.

Sub-Class 2. Holocephali (no orders).

,, 3. Ganoidci.

Orders. 1. Chondrostci. 2. Polypterini. 3. Lepi-
dosteini. 4. Amidini. 5. Ceplialaspidini. 6. Pla-

codermi. 7. Acanthodini. 8. Pycnodontini. 9.

Gcelacanthini. 10. Diptcrini.
Sub-Class 4. Teleostci.

Orders. 1. Physostomi. 2. Pliaryngognatlii. 3.

Anacanthini. 4. Acanthoptcri. 5. PlectognatM.
6. LophobratuMa.

,, II. DIPNOI.
Orders. 1. Monopncumoncs. 2. Dipncumoncs.

Sub-Grade b. Branchiata Pentadactyla.
Class I. AMPHIBIA.

Sub-Class 1. Urodcla.

Orders. 1. Ichthyoidca. 2. Salamandrina.
Sub-Class 2. Gymnophiona (Ccedlia, &c.

).

,, 3. Stegoccphala (Labyrinthodon, &c. ).

,, 4. Anura (Rana, &c.).

Sub-Grade c. Lipobranchia Pentadactyla.
Branch a. MONOCOKDYLA.

Class I. REPTILIA.
Sub-Class 1. Chelonia (orders not tabulated).

,, 2. Laccrtilia.

Orders. 1. Rhynchoccphala. 2. Chamseleonina.
3. Lacertina.

Sub-Class 3. Ophidia.
Orders.!. Opotcrodonta. 2. Colubriformia.

3. Protcrogh/pha. 4. SolcnoglypJia.
Sub-Class 4. Crocodilia.

Orders. 1. Amphiccelia. 2. Opisthoccelia. 3.

Proccelia.

Sub-Class 5. Pterosauria (orders not tabulated).

,,
6. Dinosauria.

Orders. 1. Sauropoda. 2. Stcgosauria. 3.

Ornitho2wda. 4. Thcriopoda. 5. Cceluria.

6. CompKognatha. 7. Hallopoda.
Sub-Class 7. Anomodontia (Dieynodon, &c. ).

,, 8. Plcsiosauria.

, ,
9. Icthyosauria.

,, II. AVES.
Grade a. Phanerodactyla.

Order. Saururte.
Grade b. Cryptodactyla.

Orders. 1. Ratitw. 2. Cariiiatse.

Branch b. AMPHICONDYLA.
Class. MAMMALIA.

Grade 1. Monotrema (Ornitliorliynchus and Ech

idna).
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Grade 2. Ditrema.

Branch a. Marsupialia.
Orders. 1. Barypoda, 2. RhizopJiaga. 3.

Macropoda. 4. Carpophaga. 5. Pedi-
mana. 6. Cant/tarophaga. 7. Creophaga.
8. Edcntula.

Branch b. Placentalia.

Sub-Branch a. Typidcntata.
Orders. 1. Proinsectivora. 2. Inscctivora.

3. Carnivora. 4. Cctacea. 5. Ungulata.
6. Airiblypoda. 7. Sircnia. 8. Toxodon-
tia. 9. Rodentia. 10. Proboscidca. 11.

Hyracoidea. 12. Cheiroptera. 13. P? -

o-

simife. 14. Simiee.

Sub-Branch &. Edentata.
Orders. 1. Bradypoda. 2. Effodientia.

rhylum 2. ECHINODERMA.
Branch A. Ambulacrata.

Class I. HOLOTHURIDEA.
Orders. 1. Elasipoda. 2. Pedata. 3. Apoda.

,, II. ECHINOIDEA.
Grade . Palaeechini (Melonitcs, Eocidaris).
Grade 6. Autechini.

Branch 1. Dcsmosticha.

Orders. 1. Regularia. 2. Exocyclica.
Branch 2. Pctalosticha.

Orders. 1. Clypcastrlna. 2. Spatangina.
,, III. ASTKROIDEA.

Orders. 1. Colastra, 2. Brisingastra.
,, IV. OPHIUROIDEA.

Orders. 1. Ophiastra. 2. Phytastm.
Branch B. Tentaculata.

Class I. CRIXOIDEA.
Orders. 1. Palseocrina. 2. Ncocrina.

,, II. CYSTOIDEA.
Orders. 1. Aijclacrina. 2. Echincncrina.

,, III. BLASTOIDEA.
Orders. 1. Elwacrina. 2. Elcutherocrina.

Phylum 3. PODAXONIA.
Class I. GEPHYR.EA.

Sub-Class 1. Echiuromorpha.
Orders. 1. Stcrnaspida. 2. EcMurina.

Sub-Class 2. Sipunculomorjiha.
Orders. 1. Sipunculina. 2. Priapulinn.

,, II. POLYZOA.
Sub- Class 1. Vcrmiformia.

(Genus : Phoronis.}

,, 2. EupoJyzoa.
Branch a. Ectoprocta.

Orders. 1. Phyladoleema. 2. Gymnols&ma.
Branch b. Entoprocta.

(Lomsoma, &c. )

[The sub-class Pterobranchi-a (RJisibdopIcura and Ccphalodiscus)
hitherto referred to Polyzoa are probably related to the Hemichorda
of the Vertebrate phylum. ]

,, III. BRACHIOPODA.
Orders. 1. Ecardincs. 2. Cardinata.

Phylum 4. NEMATOIDEA.
Class I. EUNEMATOIDEA (no orders).

,, II. ClLETOSOMARIA.

( Ch&tosoma, Rlmbdogastcr. )

., III. CH^ETOGNATIIA.

(Sayitta, SpadcUn. )

Phylum 5. ACANTHOCEPHALA.
(Genus : Echinorhynchw.)

Phylum 6. GASTROTRICHA.
(Genera: Chastonotus, Ichthydlmn, &c.

)

Phylum 7. PLATYHELMIA.
Branch A. Ciliata.

Class I. RHAHDOCCELA.
Orders. 1. Accela. 2. Orthocixla. 3. Allceoccela.

,, II. DENDROCOZLA.
Orders. 1. Triclada. 2. Pohjclada.

,, III. NEMEKTIXA.
Orders. 1. Fal&oncmcrtina. 2. Schizoncmcrtea. 3.

IIui&amp;gt;loncmcrtca.

[The Mcso-oa of Van Beneden may be classed here as a degenerate
parasitic group including rthoncctida and Rhombozoa.]
Branch B. Cotylophora.

Class I. TREMATOIDEA.
Sub-Class a. Monogcnca.

Orders. 1. Tristumn.. 2. Pulystoma.
Sub-Class b.

I&amp;gt;igcnca.

Orders. 1. Monostoma. 2. Distoma. 3. Gastcro-

stoma. 4. llolostoma.

Class II. CESTOIDEA.
Orders. 1. Amphilinaria. 2. Carynphyllarin. 3.

Ligulitria. 4. Echinobolhriaria. 5. Tctrarhyn-
chfiria. 6. Phyllobothriaria. 7. Tseniaria.

,, III. HIRUDIXEA.
Orders. 1. Rliyncholddla. 2. Gnatkobddla.

Phylum 8. APPENDICULATA.
Branch A. Rotifera.

Class I. PARAPODIATA.
(Genus : Pcdalion. )

,, II. LIPOPODA.
Orders. 1. Ploima. 2. Bdclligradn. 3. Rhizota.

Branch B. Chsetopoda.
Class I. POLYCH^TA.

Sub-Class 1. Errantia (orders not tabulated).

,, 2. Scdcntaria (orders not tabulated).

,, II. OLIGOCILETA.
Orders. \.Luwibricomorpl\a. 2. Ssenuridomorpha. 3.

Naidomorpha. 4. BdellomorpJut.
,, III. MYZOSTOMARIA.

(Genus: Myzostomum.)
,, IV. SACCOCIRRIDEA.

(Genus : Saccocirrus.)

,, V. HAPLOANNELIDA.
(Genera : Polygordius, Protodrilus, Histriobdella}.

Branch C. Arthropoda (
= Gnathopoda).

Grade 1. Ceratophora.
Class I. PERIPATIDEA,

(Genus :

,, II. MYRIAPODA.
Orders. 1. Diplopoda. 2. CJiilopoda.

,, III. HF;XAPODA.
Orders. 1. Orthoptcra (Sub -Orders: Thysanura,

Autwthoptcra, Pscudoncuroptcra}. 2. Neuroptera,

(Sub-Orders : Planipennia, Trichoptcra). 3. Strep-

siptera. 4. Rhyncota (Sub - Orders : Pedicidaria,

Aphidaria, Cicadaria, Hcmlptcra). 5. Diptcra
(Sub-Orders : Brachyccra, Ncmoccra, Aphaniptcra).
6. Lcpidoptcra. 7. Colcoptcra. 8. Hymenwptera.

Grade 2. Acerata.
Class I. CRUSTACEA.

Grade 1. Entomostraca.
Orders. 1. Phyllopoda. 2. Ostracoda. 3. Copc-poda.

4. Cirripcdia.
Grade 2. Leptostraca.

(Genus : Ncbalia.)
Grade 3. Malacostraca.

Branch a. Arthrostracct.

Orders. 1. Amphipoda. 2. Isopoda.
Branch b. Thoracostraca.

Orders. 1. Cumacea. 2. Stomapoda. 3. Podo-

jjhthahnia.

,, II. ARACHNIDA.
Grade a. Delobranchia.

Orders. 1. Eurypterina. 2. Xiphosura. 3. Trilobitse.

Grade b. Embolobranchia.
Orders. 1. Scorpionina. 2. Thelyphonina. 3. Ara-

ncina.

Grade c. Lipobranchia.
Orders. 1. Galcodina. 2. Opilionina. 3. Pscudo-

scorpionina. 4. Acarina.

,, III. PANTOPODA.

(Genera: Pycnogonum, &c.)

,, IV. TARDIRRADA.
(Genera: Macrobiotus, Milncsium, &c.)

,, V. LlNGUATULINA.

(Genera : .Pcntastoma, &c.)

Phylum 9. MOLLUSCA.
Branch A. Glossophora.

Class I. GASTROPODA.
Grade 1. Isopleura.

Ordei s. 1. Polyplacophora. 2. Ncomcniaria. 3.

Chxtodcrnutrin.

Grade 2. Anisopleura.
Branch a. Strcptancura.

Orders. 1. Zygubmncliia. 2. Azygobranchia.
Branch b. Euthyncura.

Orders. 1. Opisthobmnchia. 2. Pulmonata.

II. SCAPHOPODA.

(Genus: Dcntalium.)

,, III. CEPHALOPODA (
= Siplionopoda}.

Orders. 1. Tdrabranchia. 2. Dibranchia.

Branch B. Lipocephala.
Class. LAMELLIBRAXCHIA.

Orders. 1. Isomya. 2. Ildcroinya. 3 Monomya.
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We have now traced the history of the morphography
of animals so as to show that increasingly in successive

epochs independent branches of knowledge have been

brought to bear on the consideration of the main problem,

namely, the discrimination of the kinds and the relations

to one another of animal forms. Before glancing at the

history of the remaining branches of zoological science,

which have had an independent history whilst ultimately

contributory to taxonomy and morphography, it may be

briefly pointed out that the accumulation of knowledge
with regard to the distribution of animal forms on the

earth s surface and in the seas has progressed simultane

ously with the discrimination of the mere forms of the

species themselves, as has also the knowledge derived

from fossilized remains as to the characters of former in

habitants of the globe. Both these subdivisions of mor

phography have contributed to the establishment of Dar

winism, the one (palaeontology) by direct evidence of

organic evolution in time, the other (zoo-geography) in a

more indirect way.
Alfred Russell Wallace stands prominently forward as a

naturalist -traveller who by his observations, chiefly on

Lepidopterous Insects, in both South America and the

Malay Archipelago, was led to the conclusion that a pro
duction of new species is actually going on, and that, too,

by means of a process of natural selection of favourable

variations. Wallace and Darwin, who each recognized

cordially and fully the other s work, laid their views before

the Linnean Society on the same day in 1859.

The facts of the geographical distribution of animals

were systematized, and great zoo-geographical provinces
first clearly recognized, by P. L. Sclater in 1857. The

application of the Darwinian theory to the facts tabulated

by Sclater, combined with a knowledge of the distribution

of animals in past geological periods, has led to a full

explanation of the migrations of terrestrial animals, and
has furnished a striking corroboration of the sufficiency of

the doctrine of organic evolution, as reformed by Darwin,
to account for all the phenomena of zoology.

The study of the marine fauna by means of the dredge
and trawl had been enthusiastically prosecuted by British,

French, and Scandinavian naturalists in the two decades

before Darwin s book; the collection of forms, the discovery
of new species, and the recording of their bathymetrical
and local distribution had produced a great mass of know
ledge through the labours of E. Forbes, Gwyn-Jeffreys,
Sars, Quatrefages, Norman, and others. The post-Dar
winian developments of this line of inquiry have been two.
In the first place, dredging and trawling have been extended

by the aid of steamships of the Norwegian, British, Ameri
can, French, and Italian navies into greater depths than
were previously supposed to contain living things. New
species and genera, and a vast extension of knowledge as

to distribution, have been the outcome of these expeditions,
connected with the names of G. O. Sars and Daniellsen in

Norway, of Alex. Agassiz in America, and of Carpenter
and Wyville Thomson in Great Britain. It is worthy of

note that the practical demand for sounding the Atlantic in

connexion with the laying of the first deep-sea telegraph-
cable is what led to these explorations, the first recognition
of life at these great depths in the ocean being clue to Dr
Wallich, who accompanied a sounding expedition in 1860
to the North Atlantic, and to Prof. Fleeming Jenkin, who
in the same year acted as engineer in raising the sub
marine cable between Sardinia and Africa, upon which

living corals were found. In the second place, the study
of marine zoology has, since the publication of the Origin
of Species, been found to require more complete arrange
ments in the form of laboratories and aquaria than the
isolated vacation student could bring with him to the

Expedi
tions for

local

study of

fauna.

seaside. Seaside laboratories have come into existence : the

first was founded in France by Coste (1859) at Concarneau

(Brittany), again with a practical end in view, viz., the

study of food -fishes with an aim to pisciculture. The
demand for a knowledge of the embryology of all classes of

animals, and for further facts as to the structure and life-

history of the minuter microscopic or very delicate forms
of marine life, is what has determined the multiplication of

these marine &quot;

stations.&quot; The largest and best supported

pecuniarily is that founded at Naples by Anton Dohrn in

1872
;
others exist at Trieste, Villefranche, Cette, and at

New Haven and Beaufort in the United States, whilst a

large laboratory, on a scale to compare with that at Naples,
has this year (1888) been opened at Plymouth by the

Marine Biological Association of the United Kingdom.
Another result of the stimulus given to zoological re

search by Darwin s work is the undertaking of voyages to

distant lands by skilled anatomists for the purpose of

studying on the spot, and with all the advantages of abund
ant and living material, the structure, and especially the

embryology, of rare and exceptionally interesting forms
of animal life. In the pre- Darwinian period of this

century zoologists who were convinced of the importance
of anatomical and embryological study were still content

to study specimens immersed in spirit and brought home,
often imperfectly preserved, by unskilled collectors, or to

confine their attention to such species as could be procured
in Europe. Before Cuvier, as we have already pointed out,
attention was, with rare exceptions, limited to the dried

skeletons and external forms of animals. Now, however,
the enterprising zoologist goes to the native land of an

interesting animal, there to study it as fully as possible.
The most important of these voyages has been that of W.
H. Caldwell of Cambridge to Australia (1885-86) for the

purpose of studying the embryology of the Monotrema and
of Ceratodus, the fish-like Dipnoon, which has resulted in

the discovery that the Monotrema are oviparous. Similarly
Adam Sedgwick proceeded to the Cape in order to study
Peri]xitus, Bateson to the coast of Maryland to study

Balanoglossus, and the brothers Sarassin to Ceylon to in

vestigate the embryology of the Coecilia.

The task of the zoologist has changed and developed in

every succeeding period. Pure morphography has long
ceased to be a chief line of research

;
and now even the

preoccupation produced by the addition to it of the study
of cellular embryology is about to undergo a modification

by the demand for knowledge of the facts of heredity and

adaptation in greatly extended detail.

ZOO-MECHANICS, ZOO-PHYSICS, ZOO-CHEMISTRY.

The development of that knowledge of the structure of Study of

the human body, and of the chemical and physical pro- anatomy

cesses going on in it, which is necessary for the purposes of
a
?

the medical art forms a distinct history, which has both

influenced and been influenced by that of other branches of

zoology. The study of the structure and composition of

the body of man and of the animals nearest to him was
until fifty years ago one with the inquiry into the

activities of those parts, and indeed the separation of

anatomy and physiology has never been really carried out.

For convenience of teaching, the description of the coarser

anatomy of the human body has been in modern universities

placed in the hands of a special professor, theoretically
condemned to occupy himself with the mere formal details

of structure, whilst the professor of physiology has usually
retained what is called &quot;microscopic anatomy,&quot; and

necessarily occupies himself with as much structural

anatomy as is required for a due description of the functions

of organs and the properties of tissues. It would seem
that in our medical schools and universities these arrange-
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ments should be reconsidered. Anatomy and physiology
should be re-united and subdivided as follows, (1) physi

ology with anatomy in relation to physiology, (2) anatomy
in relation to surgery and medical diagnosis, the former

being a science, the latter a piece of technical training in

rule of thumb.

Physiological anatomy or anatomical physiology has its

beginnings in Aristotle and other observers of antiquity.
The later Greece-Roman and the Arabian physicians carried

on the traditional knowledge and added to it. Galen

dominated the Middle Ages. The modern development

begins with Harvey and with the Italian school in which he

studied. Its great names are Fabricius of Acquapendente

(1537-1619), Vesalius (1514-1564), Eustachius
(c.

1500-

1574), Riolan (1577-1657), Severino (1580-1656). The

history of the discovery of the circulation of the blood and
of the controversies connected with it gives an interesting
and sufficient presentation of the anatomico-physiological

knowledge of the period (see HARVEY). The foundation

of the scientific academies and the records of their publica
tions furnish thenceforward a picture of the progress in

this study. As an early anatomist Willis (1621-1675),

professor of physic in Oxford, deserves notice for his work
on the anatomy of the human brain, the plates for which

were drawn by young Christopher Wren, the prodigy of

Oxford common-rooms, who later built St Paul s Cathedral.

The Royal Society, in its early days when Wren was a

fellow, met at Gresham College whenever the professor of

physic there could obtain a human body for dissection,

and amongst its earliest records are the memoirs of Tyson
on the anatomy of the Chimpanzee and the experiments
on transfusion of blood, extirpation of the spleen, and such

like inquiries.

Marcello Malpighi (1628-1694) and Anton van Leeu-

wenhoek (1632-1723) were the first to introduce the

microscope into anatomical research. Malpighi first used
the injection of blood-vessels on a large scale, and more
over is to be credited with having first conceived that there

is a definite relation of the structure of lower kinds of

animals to that of higher and more elaborate kinds, and
that this relation is one of gradual transition, so that

lower animals are not to be regarded as isolated and arbi

trary existences, but are really simpler exhibitions of the

same kind of structure and mechanism which occurs in

higher animals. It is this conception which later de

veloped into the theory of an actual transmutative deve

lopment of lower into higher organisms. Leeuwenhoek
discovered the red blood corpuscles of Vertebrates, saw
the circulation in the capillaries of the Frog s foot, de

scribed the fibrillar structure and cross-striping of muscular

fibre, the tubular structure of dentine, the scales of the

epidermis, the fibres of the lens, and the spermatozoa, these

last having been independently discovered at Leyden in

1677 by Ludwig Ham of Stettin. The spermatozoa were

regarded by the &quot; animalculists
&quot;

as the fully formed but
minute young which had to be received in the egg, in

order to be nourished and increase in size, and were hailed

as a decisive blow to Harvey s doctrine of epigenesis and
his dictum &quot;omne vivum ex ovo.&quot; Albrecht von Haller

was the champion of the so-called
&quot;

evolutionists
&quot;

in the

18th century, better called
&quot;

pra3formation ists.&quot; Haller

wrote,
&quot; There is no such thing as development ! No part

of the animal body is made before another
;

all are simul

taneously created.&quot; A corollary of this doctrine was that

the germ contains the germs of the next generation, and
these of the next, and so ad injlnitum. It was calcu

lated that Eve at her creation thus contained within her

200,000 millions of human germs. This was the view of

the &quot;

ovists,&quot; who regarded the egg as the true germ,
whilst the &quot;

animalculists,&quot; who regarded the spermatozoon

as the essential germ, would have substituted Adam for

Eve in the above calculation. These fanciful conceptions

containing as they do a share of important truth were

opposed by Caspar Friedrich Wolff, who in his doctorate

dissertation (1759) maintained that the germ is a struc

tureless particle, and acquires its structure by
&quot;

epigenesis
&quot;

or gradual development. Wolff has proved to be nearer

the truth than Haller
;
but modern conceptions as to the

molecular structure of the egg-protoplasm point to a com
plexity as great as that imagined by the evolutionists.

Later it was maintained that the spermatozoa are parasitic

animalcules, and this view prevailed for 150 years, so

that in the Physiology of Johann Miiller (1842) we read,
&quot;Whether the spermatozoa are parasitic animalcules or

living parts of the animal in which they occur cannot at

present be stated with
certainty.&quot;

Physiology in the 1 8th century could only proceed by Von
means of inferences from purely anatomical observation, Haller.

aided by imaginative conceptions which had no real basis.

The explanation of the processes of life in the animal body
was waiting for that progress in the knowledge of physics
and chemistry which at last arrived, and gave a new im

pulse to investigation. Albrecht von Haller (1708-1777)
was the first to apply experimental methods to the deter

mination of the functions of the various organs made
known by anatomists, and from him we may trace a bi

furcation in the tendencies of medical men who occupied
themselves with the study of the structure and functions

of the animal organism. The one class proceeded more
and more in the direction of comparative anatomy, the

other in the direction of exact analysis and measurement
of both the structure and properties of the organs of Ver
tebrate animals allied to man and of man himself.

John Hunter (1728-1793) is the most striking figure of The two

this epoch in the relation of medicine to general zoological
Hunters,

progress ;
the preservation of his museum in Lincoln s Inn

Fields, London, by the combined action of the state and
the Royal College of Surgeons, is an abiding record of

the historical progress of biological science. Hunter col

lected, dissected, and described not only higher but lower

animals, with the view of arriving at a knowledge of the

function of organs by the most extensive and systematic

survey of their modifications in all kinds of animals. His

purpose was that of the physiologist and medical man, but

he made great contributions to the general knowledge of

animal structure. The same class of investigations, when
taken up by Cuvier from the point of view of systematic

zoology and morphology, led to a reconstruction of classi

fication and laid the foundation of anatomical zoology.
Hunter was the younger brother of William Hunter, who
also formed an important museum, still preserved in Glas

gow. Hunter classified the organs of animals into those

which subserve the preservation of the individual, those

which subserve the preservation of the species, and those

which are the means of relation with the outer world, and
he arranged his museum of dissections and preparations
on this plan.

The great progress of chemistry at the end of the 18th Rela-

and the beginning of the 19th century was followed by an tions of

application of chemical laws and chemical methods to the *^
study of animal life. Curiously enough, as showing how 20ology.

deeply interwoven are the various lines of scientific progress,

Priestley in his discovery of oxygen was as much concerned

in the study of a chlorophyll-bearing Protozoan, Euglcna

viridis, as in that of the red oxide of mercury ;
and the

interest in
&quot;

vital spirits
&quot;

as a physiological factor was an

important stimulus to those researches which produced
modern chemical knowledge.

The purely anatomical side of physiological progress is

marked in the beginning of the 19th century by the work
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Begin- of Bichat (1771-1802), who distinguished by naked-eye
nings of characters the different structural materials of which the

organs of man and the higher animals are built, and thus

founded in first outline the science of histology. By the

end of the first quarter of this century it had become clear

to the minds of the anatomico- physiological students of

animal life that the animal body was subject to the same

physical laws as other matter, although it was still held

that some additional and mysterious agent so-called
&quot;

vitality
&quot; was at work in living bodies. It had become

clear that animal material could be investigated chemically,

and that the processes of digestion, assimilation, respira

tion, and secretion were chemical processes.
Scliwann s To a considerable extent the chemical composition and

properties of the tissues, and the chemical nature of the

varioxis changes of life and of putrefaction after death, had

been investigated, but one step was yet to be taken which

brings the study of ultimate structure, chemical activity,

form, and the formation of form to a single focus. This

was taken by Theodore Schwann (1810-1881), who in

1839 published his epoch-making cell-theory. Schwann
was a pupil of Johann Mliller, and there can be little

doubt that the ideas of the pupil are to be credited in

some measure to the master. Schwann took up the

thread of microscopic investigation which had been sedu

lously pursued by a distinct line of students since the

days of Hook and Leeuwenhoek, and had resulted in a

general doctrine among botanists of the cellular struc

ture of all the parts of plants. Schwann showed not only
that plants are uniformly built up by these corpuscular
units (of which Robert Browne in 1833 had described the

peculiar nucleated structure), but that all animal tissues

are also so built up. That, however, was not Scliwann s

chief point. The cell -theory for which he is famous is

this, that the substance of the individual cell is the seat

of those chemical processes which seen en masse we call

life, and that the differences in the properties of the differ

ent tissues and organs of animals and plants depend on a

difference in the chemical and physical activity of the con
stituent cells, resulting in a difference in the form of the

cells and in a concomitant difference of activity. Schwann
thus pointed to the microscopic cell-unit as the thing to

be studied in order to arrive at a true knowledge of the

processes of life and the significance of form. In founding
the study of cell-substance (or protoplasm, as it was subse

quently called by Max Schultze in 1861, adopting the

name used by botanists for vegetable cell-contents) Schwann
united two lines of inquiry, viz., that of minute investi

gation of structure and development and that of zoo-

chemistry and zoo -physics. He spent a large part of

the next forty years in an attempt to penetrate further

into the structure of cell-substance
;
he hoped to be able

to find in cell-substance ultimate visible molecules, a

knowledge of the arrangement and characters of which
would explain the varying properties of protoplasm.

Schwann s It is not a little remarkable that Schwann, who thus

brought about the union of physiological and morphological
study by his conception of cell-substance, should also have
been the initiator of that special kind of experimental in

vestigation of the physical properties of tissues by the exact
methods used by physicists which, by the aid of the kymo-
graphion, the thermo-electric pile, and the galvanometer,
has been so largely pursued during the last thirty years
in our physiological laboratories. It is perhaps less

surprising that Schwann, who had so vivid a conception
of the activity and potentialities of the cell-unit, should
have been the discoverer of the immensely important fact
that putrefaction and fermentation arc not the conse

quences of death but of life, and that without the presence
of living Bacteria putrefaction does not occur, whilst he

also is the discoverer of the fact that the yeast which
causes alcoholic fermentation is a mass of unicellular living

organisms.
From Schwann s time onward the cell became more and Develo

more the point of observation and experiment in the pro-
meut

gress of both morphography and physiology. It was soon ?f
&quot;

,

shown, chiefly through Kolliker and Remak, that all cells

originate by fission from pre-existing cells, a fact un
known to Schwann, and the doctrine &quot;omnis cellula e

cellula
&quot; was established. It was also demonstrated that

the Mammalian egg discovered by Von Baer was a typical
nucleated cell, and that all animals, and plants also (this

generalization took thirty years to establish), take their

origin from an egg, which is in essence and in fact a

single nucleated cell. The doctrine of Harvey, &quot;omne

vivum ex ovo,&quot; thus received its most ample justification.

The study of
&quot;

growth from the egg
&quot; became necessarily

a study of the multiplication by fission of the egg -cell

and its fission-products, their arrangement in layers, and
the chemical metamorphosis of their substance and exuda

tions. This study, as well as the allied investigation of

the cell-structure of the adult tissues, was immensely faci

litated by methods of hardening, staining, section-cutting,

and clarifying which grew up after Schwann s time, and

have their present highest development in the automatic

microtome of Caldwell, which can be worked by a motor,
and delivers consecutive sections of animal tissues or em

bryos j^Wth of an inch thick, arranged in the form of

ribbons, ready for examination with the microscope, at the

rate of one hundred or more per minute. Strieker of

Vienna was the first to embed embryos in waxy material

for the purpose of cutting thin sections of them, about

twenty- five years ago, and R. Leuckart of Leipsic was

subsequently the first to employ this method in the study
of the structure of small Invertebrata.

The knowledge of the anatomical facts of cellular de

velopment and cellular structure necessarily gave im

mensely increased precision to the notion of gradation of

structure in the animal series from simple to complex,
and rendered Darwin s doctrine the more readily accepted.
It was not, however, until after Darwin s date (1859) that

the existence of unicellular animals was fully admitted,
and the general facts of cellular embryology established

throughout the animal kingdom.

Similarly cellular physiology, by establishing the concep- Cellula

tion of a simple optically homogeneous cell-substance as physio

the seat of the activities which we call
&quot;life,&quot;

rendered it
ogy

possible to accept the suggestion of a simple &quot;substance of

life&quot; which might have been evolved from simpler non

living matter by natural processes depending on physical
and chemical laws. It is noteworthy that Darwin himself

appears not to have been influenced directly by any such

physiological or chemico-physical doctrine as to
&quot;proto

plasm
&quot;

or cell-substance. Nevertheless the way was

prepared for the reception of Darwin s theory by this state

of physiological knowledge.
The word &quot;

protoplasm
&quot;

requires a little further notice. Proto-

Protoplasm was applied by Von Mohl and by Max Schultze plasm,

to the slimy substance of the cell, including therein both

the general thinner material and the nucleus. It is, as

Roscoe remarked at Manchester (Brit. Ass. Address, 1887), a

structure and not a chemical body. Nevertheless gradually

physiologists have come to use the word &quot;

protoplasm
&quot;

for

one of the chemical substances of which Schultze s proto

plasm is a structural mixture namely, that highest point
in the chemical elaboration of the molecule which is at

tained within the protoplasm, and up to which some of

the chemical bodies present are tending, whilst others are

degradation products resulting from a downward meta

morphosis of portions of it. This intangible, unstable, all-
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pervading element of the protoplasm cannot at present be

identified with any visibly separable part of the cell-sub

stance, which consists of a hyaline denser network of ex

cessive tenuity, of a less dense hyaline liquid, and of finest

and less fine granules of varying chemical nature. This

&quot;critical&quot; substance, sometimes called &quot;true protoplasm,&quot;

should assuredly be recognized by a distinct name &quot;

plasmo-

gen,&quot;
whilst protoplasm retains its structural connotation.

la.smo- The study of the process of fertilization and of the

gy- significance in that process of the distinct parts of the

sperm-cell and egg-cell the separate fibrilke and granules
of the nuclei of those cells at the present moment forms

one of the engrossing subjects of zoological investigation.
1

Not less important is the descent, as it were, of physiological

investigation in relation to every organ into the arena of

the cell : digestion, secretion, muscular contraction, nerve

action, all are now questions of plasmology, or the study
of cell-substance founded by Schwann. 2

GENERAL TENDENCY OF ZOOLOGY SINCE DARWIN.

io- The serious and broadly-based study of bionomics
Hnics. which was introduced by Darwin, and in his hands gave

rise to the doctrine of natural selection, by which the

hypothesis of the origin of species by gradual transmutation

in the natural process of descent from ancestral forms was
established as a scientific doctrine, can hardly be said to

have had any history. Buffon (1707-1788) alone among
the greater writers of the three past centuries emphasized
that view of living things whichwe call &quot;bionomics.&quot; Buffon

deliberately opposed himself to the mere exposition of the

structural resemblances and differences of animals, and,

disregarding classification, devoted his treatise on natural

history to a consideration of the habits of animals and
their adaptations to their surroundings, whilst a special
volume was devoted by him to the subject of reproduction.
In special memoirs on this or that animal, and in a subor

dinate way in systematic works, material is to be found

helping to build up a knowledge of bionomics, but Buffon

is the only prominent writer who can be accorded historic

rank in this study.
3 The special study of man in these

relations such as is concerned with the statistics of

population must be considered as having contributed

very importantly to Darwin s wider study of bionomics in

general. The work of Malthus On Population (1798)
exercised the most important influence on Darwin s thought,
as he himself tells us, and led him to give attention to the

facts of animal population, and so to discover the great

moving cause of natural selection the struggle for exist

ence. Darwin may be said to have founded the science of

bionomics, and at the same time to have given new stimulus

and new direction to morphography, physiology, and plas

mology, by uniting them as contributories to one common

biological doctrine the doctrine of organic evolution

itself but a part of the wider doctrine of universal evolu

tion based on the laws of physics and chemistry.
The full influence of Darwin s work upon the progress

and direction of zoological study has not yet been seen.

The immediate result has been, as pointed out above,
a reconstruction of the classification of animals upon a

genealogical basis, and an investigation of the individual

development of animals in relation to the steps of their

gradual building up by cell-division, with a view to obtain-

eleo- ing evidence of their genetic relationships. On the other
gy- hand, the studies which occupied Darwin himself so largely

subsequently to the publication of the Origin of Species,
1 See the memoirs of Weismaim oil Heredity and F. M. Balfour s

Embryology.
- For a fuller and general history of PHYSIOLOGY, see that article.
3 The main literary sources made use of by Darwin are the magazines

and treatises of horticulturists, farmers, pigeon-fanciers, and the like,
in fact what is comprised in the Field newspaper.

viz., the explanation of animal (and vegetable) mechanism,

colouring, habits, &c., as advantageous to the species or to

its ancestors in fact, the new teleology, has not yet been

so vigorously pursued as it must be hereafter. The most

important work in this direction has been done by Fritz

Miiller (Filr Darwin), by Herman Miiller (Fertilization of
Plants by Insects), and by August Weismann (memoirs trans

lated by Meldola). Here and there observations are from

time to time published, but no large progress has yet been

made, probably on account of the fact that animals are

exceedingly difficult to keep under observation, and that

there is no provision in universities and like institutions

for the pursuit of these inquiries or even for their academic

representation. More has been done with plants than

with animals in this way since Darwin, probably owing to

the same cause which has, ever since the revival of learning,

given botany a real advantage over zoology, namely, the

existence of
&quot;

physick
&quot;

gardens, now become &quot; botanical
&quot;

gardens, and the greater ease of management, experiment,
and observation in the case of plants than in that of ani

mals. It is true that zoological gardens have existed for

the last fifty years in all large European cities, but these

have always been conducted with a view to popular

exhibition; and, even where scientific influences have been

brought to bear on their management, they have been

those of the morphographer and systematist rather than

of the bionomist. Moreover, zoological gardens have never

been part of the equipment of the university professor of

zoology, as it may be hoped in future will be the case.

The foundation of marine biological laboratories under the

control of scientific zoologists offers a prospect of true

bionomic observation and experiment on an increased scale

in the near future, and, were such laboratories founded in

our universities and provided with the necessary appliances
for keeping terrestrial and freshwater animals, as well as

marine forms, alive and under observation in conditions

resembling as nearly as possible those of nature, a_ step
would have been taken towards carrying on the study of

bionomics which cannot long be delayed. It seems to

be even more important that the academic curriculum of

zoology should not, by mere mechanical adhesion to the

old lines of morphography, and experimental research on

the chemical and physical properties of tissues and organs,
confine the attention and training of young students to

what are now, comparatively speaking, the less productive
lines of research.

If we turn to the other branch of bionomics, that con Threm-

cerned with the laws of variation and heredity (thremma-
mat -

tology), we find that since Darwin, and independently of

his own work, there has been a more obvious progress than

in teleology. In the first place, the continued study of

human population has thrown additional light on some of

the questions involved, whilst the progress of microscopical
research in the hands of Biitschli, Hertwig, Balfour, and

August Weismann promises to give us a clear foundation

as to the structural facts connected with the origin of the

egg-cell and sperm-cell and the process of fertilization.

This is not the fitting place in which to give a sketch of

the doctrines and hypotheses of thremmatology. They
maybe gathered from Darwin s writings,,more especially

the Origin of Species and Animals and Plants under Domes -

tication.^ They relate to the causes of variation in animals

and plants, the laws of the transmission of parental char

acters, the share of each parent in the production of the char

acters of the offspring, atavism, and the relations of young
to parents as to number, sex, nourishment, and protection.

An important development of Darwin s conclusions is

actually in progress and deserves special notice here, as it

4 The reader is also referred to Ribot s L lleredite, and the writings
of Charles Darwin s cousin, Francis Galton.

XXIV. 10.3
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is the most distinct advance in the department of biono

mics since Darwin s own writings, and at the same time

touches questions of fundamental interest. The matter

strictly relates to the consideration of the &quot; causes of varia

tion,&quot; and is as follows.

Varia- The fact of variation is a familiar one. No two animals,
tion. even Of tke same brood, are alike : whilst exhibiting a

close similarity to their parents, they yet present differences,

sometimes very marked differences, from their parents and

from one another. Lamarck had put forward the hypo
thesis that structural alterations acquired by a parent in

the course of its life are transmitted to the offspring, and

that, as these structural alterations are acquired by an

animal or plant in consequence of the direct action of the

environment, the offspring inheriting them would as a

consequence not unfrequently start with a greater fitness

for those conditions than its parents started with. In its

turn, being operated upon by the conditions of life, it would

acquire a greater development of the same modification,

which it would in turn transmit to its offspring. In the

course of several generations, Lamarck argued, a structural

alteration amounting to such difference as we call
&quot;specific

&quot;

might be thus acquired. The familiar illustration of

Lamarck s hypothesis is that of the giraffe, whose long
neck might, he suggested, have been acquired by the

efforts of a primitively short-necked race of herbivores, who
stretched their necks to reach the foliage of trees in a land

where grass was deficient, the effort producing a distinct

elongation in the neck of each generation, which was then

transmitted to the next. This process is known as &quot;

direct

adaptation;&quot; and there is no doubt that such structural

adaptations are acquired by an animal in the course of its

life. Whether such acquired characters can be transmitted

to the next generation is a separate question. It was not

proved by Lamarck that they can be, and, indeed, never

has been proved by actual observation. Nevertheless it

has been assumed, and also indirectly argued, that such

acquired characters imist be transmitted. Darwin s great
merit was that he excluded from his theory of develop
ment any necessary assumption of the transmission of ac

quired characters. He pointed to the admitted fact of

congenital variation, and he showed that these variations

to all intents and purposes have nothing to do with any
characters acquired by the parents, but are arbitrary and,

Causes of so to speak, non-significant. Their causes are extremely
congen- difficult to trace in detail, but it appears that they are

al vari &quot;

largely due to a &quot;

shaking up
&quot;

of the living matter which

constitutes the fertilized germ or embryo-cell, by the pro
cess of mixture in it of the substance of two cells, the

germ-cell and the sperm-cell, derived from two different

individuals. Other mechanical disturbances may assist in

this production of congenital variation. Whatever its

causes, Darwin showed that it is all-important. In some
cases a pair of animals produce ten million offspring, and
in such a number a large range of congenital variation

is possible. Since on the average only two of the young
survive in the struggle for existence to take the place of

their two parents, there is a selection out of the ten million

young, none of which are exactly alike, and the selection is

determined in nature by the survival of the congenital

variety which is fittest to the conditions of life. Hence
there is no necessity for an assumption of the perpetuation

Trans- of direct adaptations. The selection of the fortuitously
mission

(fortuitously, that is to say, so far as the conditions of sur-

Qufred
Vivŝ are concerned) produced varieties is sufficient, since it

and in- is ascertained that they will tend to transmit those char-

herited acters with which they themselves were born, although it is

not ascertained that they could transmit characters acquired
on the way through life. A simple illustration of the differ

ence is this : a man born with four fingers only on his right

ation.

char

acters.

hand is ascertained to be likely to transmit this peculiarity
to some at least of his offspring ;

on the other hand, there is

not the slightest ground for supposing that a man who has

had one finger chopped off, or has even lost his arm at any
period of his life, will produce offspring who are defective

in the slightest degree in regard to fingers, hand, or arm.

Darwin himself, apparently influenced not merely by the

consideration of certain classes of facts which seem to

favour the Lamarckian hypothesis but also by a respect
for the general prejudice in its favour and for Mr Herbert

Spencer s authority, was of the opinion that acquired
characters are in some cases transmitted. It should be

observed, however, that Darwin did not attribute an es

sential part to this Lamarckian hypothesis of the trans

mission of acquired characters, but expressly assigned to

it an entirely subordinate importance.
The new attitude which has been taken since Darwin

on this question is to ask for evidence of this asserted

transmission of acquired characters. It is held ] that the

Darwinian doctrine of selection of fortuitous congenital
variations is sufficient to account for all cases, that the

Lamarckian hypothesis of transmission of acquired char

acters is not supported by experimental evidence, and that

the latter should therefore be dismissed. Weismann has

also ingeniously argued from the structure of the egg-cell
and sperm-cell, and from the way in which, and the period
at which, they are derived in the course of the growth of

the embryo from the egg- from the fertilized egg-cell
that it is impossible (it would be better to say highly

improbable) that an alteration in parental structure could

produce any exactly representative change in the substance

of the germ or sperm-cells.
It does not seem improbable that the doctrine of organic

evolution will thus become pure Darwinism and be entirely
dissociated from the Lamarckian hereby.

The one fact which the Lamarckians can produce in their

favour is the account of experiments by Brown-Sequard, in

which he produced epilepsy in guinea-pigs by section of

the large nerves or spinal cord, and in the course of which
he was led to believe that in a few rare instances the

artificially produced epilepsy was transmitted. This in

stance does not stand the test of criticism. It is not clear

whether the guinea-pigs operated upon had or had not

already a constitutional tendency to epilepsy, and it is not

clear in what proportion of cases the supposed transmission

took place, and whether any other disease accompanied it.

On the other hand, the vast number of experiments in

the cropping of the tails and ears of domestic animals, as

well as of similar operations on man, are attended with

negative results. No case of the transmission of the re

sults of an injury can be produced. Stories of tailless

kittens, puppies, and calves, born from parents one of

whom had been thus injured, are abundant, but they
have hitherto entirely failed to stand before examination.

Experimental researches on this question are most

urgently needed, but they are not provided for either in

the morphographical or physiological laboratories of our

universities.

Whilst simple evidence of the fact of the transmission

of an acquired character is wanting, the a priori arguments
in its favour break down one after another when discussed.

The very cases which are advanced as only to be explained
on the Lamarckian assumption are found on examination

and experiment to be better explained, or only to be ex

plained, by the Darwinian principle. Thus the occurrence

of blind animals in caves and in the deep sea was a fact

which Darwin himself regarded as best explained by the

atrophy of the organ of vision in successive generations

through the absence of light and consequent disuse, and
1
Weismann, Vererbuny, &c., 1886.
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the transmission (as Lamarck would have supposed) of a

more and more weakened and structurally impaired eye
to the offspring in successive generations, until the eye

finally disappeared. But this instance is really fully ex

plained by the theory of natural selection acting on con

genital fortuitous variations. Many animals are thus born

with distorted or defective eyes whose parents have not

had their eyes submitted to any peculiar conditions. Sup
posing a number of some species of Arthropod or Fish to

be swept into a cavern or to be carried from less to greater

depths in the sea, those individuals with perfect eyes
would follow the glimmer of light and eventually escape to

the outer air or the shallower depths, leaving behind those

with imperfect eyes to breed in the dark place. A natural

selection would thus be effected. In every succeeding

generation this would be the case, and even those with

weak but still seeing eyes would in the course of time

escape, until only a pure race of eyeless or blind animals

would be left in the cavern or deep sea. Experiments and

inquiries with regard to this subject are in progress; amongst
those who have occupied themselves with it are August
Weismann of Freiburg and E. B. Poulton of Oxford.

It has been argued that the elaborate structural adapta
tions of the nervous system which are the corporeal correla

tives of complicated instincts must have been slowly built

up by the transmission to offspring of acquired experience,
that is to say, of acquired brain structure. At first sight
it appears difficult to understand how the complicated
series of actions which are definitely exhibited as so-called
&quot;

instincts
&quot;

by a variety of animals can have been due to

the selection of congenital variations, or can be otherwise

explained than by the transmission of habits acquired by
the parent as the result of experience, and continuously
elaborated and added to in successive generations. It is,

however, to be noted, in the first place, that the imitation

of the parent by the young possibly accounts for some

part of these complicated actions, and, secondly, that there

are cases in w-hich curiously elaborate actions are performed

by animals as a characteristic of the species, and as sub

serving the general advantage of the race or species, which,

nevertheless, can not be explained as resulting from the

transmission of acquired experience, and must be supposed
to be due to the natural selection of a fortuitously developed
habit which, like fortuitous colour or form variation,

happens to prove beneficial. Mr Poulton has insisted

upon the habits of
&quot;

shamming dead &quot; and the combined

posturing and colour peculiarities of certain caterpillars

(Lepidopterous larva?) which cause them to resemble dead

twigs or similar surrounding objects. The advantage to

the animal of this imitation of surrounding objects is that

it escapes the pursuit of (say) a bird which would, were it

not deceived by the resemblance, attack and eat the cater

pillar. Now it is clear that preceding generations of cater

pillars cannot have acquired this habit of posturing by
experience. Either the caterpillar postures and escapes,
or it does not posture and is eaten

;
it is not half eaten and

allowed to profit by experience. We seem to be justified
in assuming that there are many movements of stretching
and posturing possible to caterpillars, and that some cater

pillars had a congenital fortuitous tendency to one position,
some to another, and, finally, that among all the variety of

habitual movements thus exhibited one has been selected

and perpetuated because it coincided with the necessary
conditions of safety, since it happened to give the caterpillar
an increased resemblance to a twig.

The view that instinct is the hereditarily fixed result of

habit derived from experience has hitherto dominated all

inquiry into the subject, but we may now expect to see

a renewed and careful study of animal instincts carried

out with the view of testing the applicability to each in

stance of the pure Darwinian theory without the aid of

Lamarckism.
The whole of this inquiry has special importance in

regard to mankind, since the great questions of influence

of race and family as opposed to the influence of education

are at issue. If pure Darwinism is to be accepted, then

education has no value in directly affecting the mental or

physical features of the race, but only in affecting those of

the individual. Were acquired characters really and fully

transmitted, then every child born would inherit the know

ledge of both its parents more or less completely, and from
birth onwards would be able to add to its inherited stock,
so that the progress of the race in mental acquirements
would be prodigiously more rapid than it is. On the

other hand, peculiarities of mind and body established in a

race or a family acquire increased significance, for they
cannot be got rid of by training, but are bound to reappear
if the stock which exhibits them is allowed to breed. It

seems that the laws of thremmatology may eventually

give to mankind the most precise directions, not only as to

how to improve the breeds of plants and animals, but as to

how to improve the human stock. It is not a little re

markable that the latest development of zoological science

should favour that respect to breeding which is becoming
less popular than it was, and should tend to modify the

current estimate of the results of education.

The relation of Darwinism to general philosophy and of Relation

the history of zoology to philosophical doctrines is one of of zo -

the most interesting chapters which might be written on *?
tc

the subject of this article. It belongs, however, rather to so,,i iv-

the history of philosophy than to that of zoology. Undoubt

edly the conceptions of mankind at different periods of

history with regard to cosmogony, and the relations of

God, nature, and man, have had a very marked influence

upon the study of zoology, just as in its turn the study of

zoology has reacted upon those conceptions.
In this, as in other phases of mental development, the Develop-

ancient Greeks stand out in the most striking manner as ment f

possessing what is sometimes called the modern spirit.
tl e l

,

The doctrine of evolution is formulated in unmistakable
tiou

terms by Heraclitus and other philosophers of antiquity.
Not only so, but the direct examination of nature, includ

ing the various forms of animal life, was practised by
Aristotle and his disciples in a spirit which, though not

altogether free from prejudice, was yet far more like that

which actuated the founders of the Royal Society less than

three hundred years ago than anything which was mani
fested in the two thousand years intervening between that

date and the time of Alexander the Great. The study
of zoology in the Middle Ages was simply a fantastic

commentary on Aristotle and the records of animals in the

various books of the Bible, elaborated as part of a peculiar

system of mystic philosophy, which has more analogy with

the fetichism and totem worship of savage races than with

any Greek or modern conceptions. So far as philosophy
affected the study of zoology in the beginning of the

modern period, its influence was felt in the general accept
ance of what has been called the Miltonic cosmogony,

namely, that interpretation of the Mosaic, writings which

is set forth by the poet Milton, and of which the character

istic is the conception of the creation of existing things,

including living things, nearly or just as they are, by a

rapid succession of
&quot;

fiats
&quot;

delivered by an anthropo

morphic Creator. It was not until the end of the 18th

century that Schelling (as quoted above) conceived that

unity of nature and general law of development which is

now called the doctrine of evolution.

In England Erasmus Darwin (Zoonomia, published in

1794-96), in France Lamarck (Philosophic Zoologigue,
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1809) and Geoffrey Saint-Hilaire (Principes de Philosophic

Zoologique, 1830), and in Germany Oken (Lehrbuch der

Natur-Philosophie, 1809-11), Goethe (Zur Natur Wiss-

ensch., Stuttgart, 1817), and Treviranus (Biologie, 1802-5)
were the authors of more or less complete systems of a

philosophy of nature in which living things were regarded
as the outcome of natural law, that is, of the same general

processes which had produced the inanimate universe.

The &quot;Natur-philosophen,&quot;
as they were called in Ger

many, demand the fullest recognition and esteem. But,

Justin proportion as the &quot;

Natur-philosophen
&quot;

failed to

produce an immediate effect on the study of zoology by
their theory of natural development, so was the doctrine

of evolution itself deprived of completeness and of the

most important demonstration of its laws by the long-
continued delay in the final introduction of biology into

the area of that doctrine.

Darwin by his discovery of the mechanical principle of

organic evolution, namely, the survival of the fittest in the

struggle for existence, completed the doctrine of evolution,

and gave it that unity and authority which was necessary
in order that it should reform the whole range of philo

sophy. The detailed consequences of that new depart
ure in philosophy have yet to be worked out. Its most

important initial conception is the derivation of man by
natural processes from ape-like ancestors, and the conse

quent derivation of his mental and moral qualities by the

operation of the struggle for existence and natural selection

from the mental and moral qualities of animals. Not the

least important of the studies thus initiated is that of the

evolution of philosophy itself. Zoology thu.s finally arrives

through Darwin at its crowning development : it touches

and may even be said to comprise the history of man, socio

logy, and psychology.

Bibliography. Engelmann, Bibliothcca Historico-Naturalis, vol.

i., 1846 (being a list of the separate works and academical memoirs

relating to zoology published between 1700 and 1846) ;
Cams and

Engelmann, Bibl. Zoologica, Leipsic, 1861 (a similar list of works

published between 1846 and 1861) ;
J. V. Carus, Gcsch. d. Zoologic,

Munich, 1872 ;
and L. Agassiz, An Essay on Classification, London,

1859. (E. R. L.)

ZOROASTER, one of the great teachers of the East,
the founder of what was the national religion of the Perso-

Iranian people from the time of the Achsemenidce to the

close of the Sasanian period. The name (Zwpoao-rp^s) is

the Greek form of the old Iranian Zarathushtra and the

new Persian Zardusht; it seems to mean &quot;possessor of

old camels.&quot;

Zoroaster was already famous in classical antiquity as

the founder of the widely renowned wisdom of the Magi.
The later Greek writers place him with almost one consent

in the east of Iran, and more particularly in Bactria.

The name is not mentioned by Herodotus in his sketch of

the Medo-Persian religion (i.
131

s&amp;lt;?.),
but it occurs in a

fragment (29) of the earlier writer Xanthus. Plato calls

Zoroaster the founder of the doctrine of the Magi and a
son of Oromazes. According to Hermodorus, one of Plato s

disciples, he was a Persian, the first Magian ; according to

Hermippus, a Bactrian
; according to Trogus Pompeius,

even king of the Bactrians and founder of the Magian art

and knowledge of the stars
; according to Diodorus, an

Arian, that is, a native of east Iran. A few details as to

his life are also given. Thus, according to Pliny, he

laughed on the very day of his birth a statement found
also in the Zardusht-Ndma and for thirty years he lived

in the wilderness upon cheese. Plutarch speaks of his

intercourse with the deity and compares him with Lycurgus
and Numa. Dio Chrysostom, Plutarch s contemporary,
declares that neither Homer nor Hesiod sang of the chariot

and horses of Zeus so worthily as Zoroaster, of whom the
Persians tell that out of love to wisdom and righteousness
he withdrew himself from men and lived in solitude upon
a mountain. The mountain was burnt up, but Zoroaster

escaped uninjured and spoke to the multitude. His

struggle with Semiramis seems to be an invention of

Ctesias. Plutarch, drawing partly on Theopompus, speaks
of his religion in his Isis and Osiris (cc. 46 and 47).

Ancient writers differ greatly as to Zoroaster s date.

Ctesias, as we have seen, makes him a contemporary of

Semiramis. Hermippus of Smyrna places him 5000 years
before the Trojan War, Xanthus 6000 years before Xerxes.
Aristotle assigned him a similar antiquity. Agathias
remarks

(ii. 24) with perfect truth that it is no longer
possible to determine with any certainty when he lived
and legislated.

&quot; The Persians,&quot; he adds,
&quot;

say that Zoro
aster lived under Hystaspes, but do not make it clear
whether by this name they mean the father of Darius or
another Hystaspes. But, whatever may have been his

date, he was their teacher and instructor in the Magian

religion.&quot;
All classical antiquity, however, without a dis

sentient voice speaks of Zoroaster as an historical person.
He is nowhere mentioned in the cuneiform inscriptions

of the Achsemenidae, although Darius and his successors

were without doubt devoted adherents of Zoroastrianism.

Very little value can be attached to the fabulous narratives

concerning him in the later Persian and Parsee literature,
the Shdh-Ndma and the Zardmht-Ndma (13th century);
and the information of the Pahlavi books is very scanty.
The Zend-Avesta alone gives abundant details, which, in

part at least, may be regarded as authentic.
Before proceeding to compile from these a brief sketch of the life

and doctrine of Zoroaster it will be well that we should first look
at the question whether we are entitled to regard him as an his

torical character at all. For Zoroaster too, like his great fellow-

teacher Buddha, has fallen under the ban of modern scepticism.

According to Dannesteter and Eduard Meyer, the Parsee saint is a
mere myth, a divinity invested with human attributes, an incarnation
of the storm-god, who with his divine word, the thunder, comes
down from heaven and smites the demons. Dannesteter, however,
has failed to realize sufficiently the distinction between the Zoroaster
of the later Avesta and the Zoroaster of the Gathas. It cannot be
denied that in the later Avesta, and still more in writings of more
recent date, he is presented in a supernatural light and invested
with superhuman powers. At his appearing all nature rejoices
(
YasM 13, 93) ;

he enters into conflict with the demons and rids
the earth of their presence (Yasht 17, 19) ;

Satan approaches him
as tempter to make him renounce his faith

( Vd., 19, 6). The Zar
dusht-Ndma is full of miracles and miraculous deliverances wrought
by Zoroaster. But it is quite otherwise in the Gathas.
The Gathas alone within the Avesta make any claim to be the

ipsissima verba of the prophet ;
in the rest of that work they are

put into Zoroaster s own mouth ( Yasna, 9, 1
) and are expressly

called &quot;the Gathas of the holy Zoroaster&quot; (Yasna, 57, 8). The
litanies of the Yasna, and the Yashts, refer to him as a personage
belonging to a remote antiquity. The Vendidad also merely gives
accounts of the dialogues between Ormuzd and Zoroaster. The
Gathas alone claim to be authentic utterances of Zoroaster, his

genuine expressions in presence of the assembled church.
The person too of the Zoroaster whom we meet with in these

hymns differs toto ccelo from the Zoroaster of the younger Avesta.
He is the exact opposite of the miraculous personage of later legend,

a mere man, standing always on the solid ground of reality, whose

only arms are trust in his God and the protection of his powerful
allies. And at times his position is precarious enough. He whom
we hear in the Gathas has had to face, not merely all forms of out
ward opposition and the unbelief and lukewarmness of adherents,
but also the inward misgivings of his own heart as to the truth and
final victory of his cause. At one time hope, at another despond
ency, now assured confidence, now doubt and despair, here a
firm faith in the speedy coming of the kingdom of heaven, there
the thought of taking refuge by flight, such is the range of the
emotions which find their immediate expression in these hymns.
And the whole breathes such a genuine originality, all is psycho
logically so accurate and just, the earliest beginnings of the new
religious movement, the childhood of a new community of faith,
are reflected so naturally in them all, that it is impossible for
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a moment to think of a later period of composition by a priesthood
whom we know to have been devoid of any historical sense, and

incapable of reconstructing for themselves the spiritual conditions

under which Zoroaster lived. As soon as the position has been

fully mastered that in the Gathas we have firm historical ground
on which Zoroaster and his surroundings may rest, that here we
have the beginnings of the Zoroastrian religion then it becomes

impossible to answer otherwise than affirmatively every general

question as to the historical character of Zoroaster. On the other

hand, we must not expect too much from the Gathas in the way of

definite detail. They give no historical account of the life and teach

ing of their prophet, but rather are, so to say, versus memorialcs, which

recapitulate the main points of interest, often again in an allusive

way. It must be remembered too that their extent is but limited.

As to the birthplace of Zoroaster the Avesta is silent.

In later tradition two places contended for this honour :

the older and more widely spread story made him a native

of Rai (Rhagye) in Media, another of Shiz, the capital of

Atropatene, also in Media. It is hard to decide whether
both traditions rest merely upon priestly pretensions of a

later date or whether one of them is not perhaps authentic.

According to Yasna, 19, 18, the &quot; zaratliushtrotema
&quot;

or

supreme head of the Zoroastrian priesthood had at a later

(Median or Sasanian
1

?)
time his residence in Rhagae. But

there is a passage in even the Gathas (Y., 53, 9) which
seems to contain a lurking allusion to Rhagse ;

unfortu

nately, however, both text and meaning are uncertain.

However this may be, the activity of Zoroaster as a teacher

is certainly to be placed in the east of Iran. On this

point also the Gathas say nothing. The later Avesta names,
as the locality of his advent, &quot;Airyanem vaejo,&quot;

a quite
fabulous country, which, according to Vd., 1, 3 and 7, was
not identified with Bactria. He taught under the reign
of a ruler named Vishtaspa (later Gushtasp, the Greek

Hystaspes), with whom and with whose court he stood in

close and friendly relations. This Vishtaspa must be care

fully distinguished from Hystaspes the father of Darius.

According to the epic legend, Vishtaspa was king of Bactria.

Already in the later Avesta he has become a half mythical

figure, the last in the series of heroes of east Iranian legend,
in the arrangement of which series priestly influence is

unmistakably evident. He stands at the meeting-point
between the old world and the new era which begins with

Zoroaster. In the Gathtis he appears as a quite historical

personage ;
it is essentially to his power and good example

that the prophet is indebted for his success. In Yasna,

53, 2, he is spoken of as a pioneer of the doctrine revealed

by Onnuzd. In the relation between Zoroaster and Vish

taspa already lies the germ of the state church which after

wards became so completely subservient to the interests of

the dynasty and sought its protection from it.

Among the grandees of the court of Vishtaspa mention
is made of two brothers Frashaoshtra and Jamfispa ;

the

latter, according to the later legend, was the minister of

Vishtaspa. Zoroaster was nearly related to both
;
his wife

Hvovi seems to have been their sister, and the husband of

her daughter, Pourucista, was a son of Jamfispa. Apart
from this connexion, the new prophet relies especially

upon his own kindred (hvaetusli) and their followers (airy-

aman). His first disciple, Maidhyoimaongha, was a rela

tion
;
his father was, according to the later Avesta, Pouru-

shaspa, his great-grandfather Haecataspa, and the ancestor
of the whole family Spitama, for which reason Zarathushtra

usually bears this surname. His sons and daughters are

repeatedly spoken of. His death is, for reasons easily

intelligible, nowhere mentioned in the Avesta
;
in the Shdh-

Ndma he is said to have been murdered at the altar by the
Turanians in the storming of Balkh.
We are quite in the dark as to the date of Zoroaster

;

King Vishtaspa has no place in any historical chronology,
and the Gathas give no hint on the subject. But at any
rate he must have lived long before Cyrus, by whose time

the new religion had already become established in western

Iran (Nic. Damasc., fr. 66). Duncker places him about the

year 1000 B.C. Merely conjectural also is the opinion once

orally expressed by Gutschmid that Zoroaster may have
been a contemporary of Moses, thus belonging, according
to Gutschmid s view, to about the 14th century B.C., a

period of great religious activity throughout western Asia.

It was a new religion that Zoroaster taught. This must

not, however, be taken as meaning that everything he taught
came, so to say, out of his own head. His doctrine was a

product of the time, and had its roots in the nature and

history of the people to which he belonged. Usually he is

spoken of as a reformer of the old Iranian faith. But in

order to be sure of this it would be necessary first to know

something about the nature of that faith as it existed

before he arose. Was it still essentially the same as that

of the nearly- allied ancient Hindus, as found in the Rig-
Vedal To this question no distinct answer is forthcom

ing ;
we are ignorant as to how far the way had been pre

pared for Zoroastrianism or how far it was wholly new.

But still there is room for conjecture as to what it was
that gave the prophet the first impulse and occasion for

his work.

The most striking difference between Zoroaster s doctrine

of God and the old religion of India lies in this, that, while

in the Avesta the evil spirits are called daeva (Modern
Persian dlv), the Aryans of India, on the other hand, in

common with the Italians, Celts, and Letts, gave the name
of deva to their good spirits, the spirits of light. An
-alternative designation for deity in the Rig-Veda is asura.

In the more recent hymns of the Rig- Veda and in later

India, on the other hand, only evil spirits are understood

by asurds, while in Iran the corresponding word aJmra

was, and ever has continued to be, the designation of God
the Lord, especially of the supreme God, with the epithet
of Mazddo (the Wise). Thus ahura-daeva, deva-asura in

Zoroastrian and in later Brahman theology are in their

meanings exactly opposed. This difference no one has as

yet satisfactorily accounted for, and yet it supplies the

key to the doctrine of Zoroaster.

The difference proceeded from an old distinction between
the ideas deva and asura. An original ideal difference,

a different conception of god associated with the two

words, grew in the two lands into a sharp antithesis, a

formal conflict, but in opposite senses. In India the

development still admits of being traced. In the older

Rig- Veda the difference is latent. Here a god is spoken of

as deva, but not every deva is an asura. Asura is some

thing which is attributed only to certain particular gods
as a special attribute, notably to Varuna, though also to

others, such as Indra, but only by the so-called
&quot; katheno-

theism &quot;

of the Vedic religion. On the other hand, it is

expressly stated that in the case of Indra the dignity of an

asura was only a conferred one (Rig-V., 6, 10, 2). In Rig-

Veda, 4, 42 Varuna claims as against Indra the priority in

the asura dignity. This hymn, like 10, 124, is of import
ance for the whole question. The contrast there implied
between Varuna and Indra, the rivalry between them as

to which is the greater, comes to light sometimes more

strongly, sometimes less so, throughout the entire Rig-
Veda. The contrast is really in other terms the old con

trast between asura and deva, between a more spiritualistic

and a more materialistic conception of deity. Asura is

ethically the higher conception, deva the lower : Jeva is the

vulgar notion of God, asura is theosophic. The super-
sensuous figure of Varuna is the type of an asura, the

sensuous figure of Indra the type of a deva. In the Rig-

Veda, Varuna, the old king of the gods, is going down,
while Indra, the popular national god, is in the ascendant.

Along with Varuna, but in a still higher degree, the very
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conception of asura goes down

;
it becomes unmodern,

obsolete, and acquires an undesirable flavour. The asuras

thus come to form a distinct group of celestial beings men
tioned along with the devas (A.- V., 10, 10, 26) : they become

in rank inferior to the devas (A.- V., 6, 86, 3) and receive the

designation of asurd adevds asuras that are no devas
;

and from this it is but a short step to the &quot; asuras that

are opposed to the
gods.&quot;

The old contrast between asura and deva was wrought
out and accentuated quite differently on Iranian soil.

While in India the entire revolution took place in a blood

less manner wholly within the realm of ideas, the old

antithesis led to an open quarrel among the Aryans of Iran.

In the background of the picture of Zoroaster s times set

before us in the Gathas we see the people divided

between two opposing and hostile cults, the watchwords of

which are a/iurci on the one hand and daeva on the other.

How it is that matters had come to this pass remains

obscure, for we have no source of information to take us

further back. The opposing parties are not separated by
distance in space or by differing nationality, but occur side

by side. &quot;Hard by the believer in ahura dwells the

worshipper of the daevas&quot; complains Zoroaster. The en

tire people seems broken up by the religious difference.

It is difficult to focus the scattered references in the

Gathas so as to obtain a clear picture of the time. Only
this much is clear, that in Zoroaster s day not two cults only
but two stages of culture are struggling for the mastery.
The ahura worshippers represent the higher phase ; they
are breeders of cattle, and the care of the cow is to them a
sacred duty. The worshippers of the daevas maltreat the

animal and slaughter it in their sacrifices. We perceive
that the higher ethical tendency of the old asura faith is

producing its effects in the higher degree of culture of the

believers in Ahura, while the worshippers of the daevas
stand on a lower grade.

It is to this period of religious ferment that Zoroaster s

appearance on the scene belongs. It is not he who has
evoked this religious conflict of parties, as the common
assumption is, and just as little is it he who in Ahura
with the epithet of Mazdao offers a new god to his people.
He strikes decisively into the existing struggle, mounts to

the position of spiritual leader of the ahura party and
makes the battle a victory. As zaotd (Indian hotd), for so

he calls himself, the first in rank of the old Aryan priests,
he had all the greater opportunity to make his views
known in matters of religion. Mankind had been brought
face to face with a critical choice, that of electing between
two radically opposed confessions of faith, without having
any clearness as to the lasting consequences of the
momentous step. He determines to save them, to lead
them to a right choice, for he sees further than they, and
believes himself to be initiated into the secrets of the god
head and of the life to come. What the other party
worship as gods under the name of daeva are in reality
powers by whom unwitting mankind are led to their

destruction, evil powers, false gods, devils. Such is the

position from which all his teaching starts
;
and thus the

change in the conception of daeva was a natural develop
ment. From the daevas proceeds all the evil in the world.
But his speculation does not stop here. The daevas them
selves anon become manifest to him as being but the instru
ments of a higher principle, called by him for the most
part Druj (falsehood, deception), and more rarely Angro
Mainyush, that is the spirit enemy, Ahriman. This Ahri-
man or evil principle is the most characteristic product of
Zoroastrian speculation. From the schism or religious
dualism of his time he derived the idea of that dualistic
scheme of the universe which has impressed its character

upon the whole of the religion called by his name.

ZOROASTRIAN DOCTRINE.

The fundamental idea of the Zoroastrian creed is dualistic. At
the beginning of things there existed two spirits Ahuro Mazdao
(Ormuzd) and Angro Mainyush (Ahriman) who represented good
and evil

( Yasna, 30, 3). The existence of evil in the world is thus

presupposed from all eternity. Both spirits possess creative power,
which manifests itself in the one positively and in the other nega
tively. Ormuzd is light and life and all that is pure and good,
in the ethical world law, order, and truth

;
his antithesis is dark

ness, filth, death, all that is evil in the world, lawlessness, and lies.

When the two are spoken of as yema (&quot;a pair&quot;), this is not to he

interpreted as meaning that they are twins :
l

it simply denotes a

duality, an opposed couple, a dvandva. The two spirits had until
then counterbalanced one another. The ultimate triumph of the

good spirit is an ethical demand of the religious consciousness and
the quintessence of Zoroaster s revelation.

The evil spirit with his wicked hosts appears in the Gathas much
less endowed with the attributes of personality than does Ahura
Mazda. Within the world of the good Ormuzd is Lord and
God alone. In this sense Zoroastrianism is often referred to as the
faith of Ormuzd or as Mazdaism. Ormuzd in his exalted majesty
is the ideal figure of an Oriental king. Of other gods beside him
the doctrine of the Gathas knows nothing. The natural and
symbolical gods of the popular belief have no place in it. Yet
Ormuzd is not alone in his doings and conflicts, but has in con

junction with himself a number of genii for the most part per
sonifications of ethical ideas. These are his creatures, his instru

ments, servants, and assistants, like the ministers of an autocratic

sovereign. They are comprehended under the general name of
ameshd spcnta (&quot;

immortal holy ones
&quot;)

and are the prototypes of
the seven amshaspands of a later date! These are (1) Ashem,
afterwards Ashem Vahishtem (Plutarch s dX^eia), corresponding to
all that is true, good, and right, ideas practically identical for

Zoroaster, and the embodiment of all that is true, good, and right,

upright law and rule ; (2) Vohu Man6
(ei&amp;gt;Voia), good sense, i.e.,

the good principle, the idea of the good, the principle that works in
man inclining him to what is good ; (3) Khshathrem, afterwards
Khshathrem Yairim

(eui&amp;gt;ofj.ia),
the power and kingdom of Ormuzd,

which have subsisted from the first but not in integral completeness,
the evil having crept in like the tares among the wheat : the time
is yet to come when it shall be fully manifested in all its unclouded

majesty ; (4) Armaiti
(ao&amp;lt;pia),

or the spirit of docility and obedience,
spoken of as daughter of Ormuzd and regarded as having her abode

upon the earth
; (5) Haurvatat (TrXoOros), perfection; (6) Ameretatat,

immortality. Other ministering angels are Geush Tashan (&quot;the

creator of the
cow&quot;), Geush Urvan ( the genius and defender of

animals&quot;), and the holy spirit of Ormuzd, often thought of as having
personal existence. Of the elements fire alone

(

&quot; the son of Ahura
Mazda

&quot;)
receives personification and figures as his ally.

As soon as the two at first absolutely separate spirits (comp.
Bundahish, 1, 4) encounter one another, their creative activity and
at the same time their permanent conflict begin. The history of
this conflict is the history of the world. A great cleft runs right
through the world : all creation divides itself into that which is

Ahura s and that which is Ahriman s. Not that the two spirits

carry on the struggle in person ; they leave it to be fought out by
their respective creations and creatures which they send into the
field. The field of battle is the present world.

In the centre of battle is man
;
his soul is the object of the war.

Man is a creation of Ormuzd, who therefore has the right to call

him to account. But Ormuzd created him free in his determina
tions and in his actions, wherefore he is accessible to the influences
of the evil powers. This freedom of the will is clearly expressed in

Yasnn, 31, 11 :&quot; Since thou, Mazda, didst at the first create our

being and our souls in accordance with thy mind, and didst create
our understanding and our life together with the body, and works
and words i:i which man according to his own will can frame his

confession, the liar and the truth-speaker alike lay hold of the word,
the knowing and the ignorant each after his own heart and under

standing. Armaiti searches, following thy spirit, where errors are

found.&quot; Man takes part in this conflict by all his life and activity
in the world. By a true confession of faith, by every good deed,
by continually keeping pure his body and his soul, he impairs the

power of Satan and strengthens the might of goodness, and estab
lishes a claim for reward upon Ormuzd

; by a false confession, by
every evil deed and defilement, he increases the evil and renders
service to Satan.

The life of man falls into two parts, its earthly portion and
that which is lived beyond the grave. The lot assigned to him
after death is the result and consequence of his life upon earth.

Xo religion has so clearly grasped the ideas of guilt and of merit.

On the works of men here below a strict reckoning will be held in

1 Later sects sought to rise from the dualism to a higher unity.
Thus the Zarvanites represented Ormuzd and Ahriman as twin sons

proceeding from the fundamental principle of all, Zrvana Akarana, or

limitless time.
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heaven (according to later representations by Rashnu and Mithra).
All thoughts, words, and deeds of each are entered in the book as

separate items (ddthra, Y., 31, 14
; Vend., 19, 27), all the evil works

as debts (ishudd). Wicked actions cannot be undone, but in the

heavenly account can be counterbalanced by a surplus of good
works. It is only in this sense that an evil deed can be atoned for

by a good one. Of a remission of sins the doctrine of Zoroaster

knows nothing. After death the soul arrives at the cinvato pcrc-
titsh or accountant s bridge over which lies the way to heaven. Here
the statement of his life account is made out. If he has a balance

of good works in his favour, he passes forthwith into paradise

(Gar6 dein&na) and the blessed life. If his evil works outweigh
his good he falls finally under the power of Satan, and the pains of

hell are his portion for ever. Should the evil and the good be

equally balanced, the soul passes into an intermediate stage of

existence (the Hamestakdns of the Pahlavi books) and his final

lot is not decided until the last judgment. This court of reckoning,
the indicium particularc, is called oka. The course of inexorable

law cannot be turned aside by any sacrifice or offering, nor yet even

by the free grace of God.

But man has been smitten with blindness and ignorance : he
knows neither the eternal law nor the things which await him
after death. He allows himself only too easily to be ensnared by
the craft of the evil powers who seek to ruin his future existence.

He worships and serves false gods, being unable to distinguish
between truth and lies. Therefore it is that Ormuzd in his grace
determined to open the eyes of mankind by sending a prophet to

lead them by the right way, the way of salvation. According to

later legend ( Vd., 2, 1), Ormuzd at first wished to entrust this task

to Yima (Jemshid), the ideal of an Iranian king. But Yima, the

secular man, felt himself unfitted for it and declined it. He con

tented himself therefore with establishing in his paradise (vara) a

heavenly kingdom in miniature, to serve at the same time as a

pattern for the heavenly kingdom that was to come. Zoroaster

at last, as being a spiritual man, was found fit for the mission.

Zoroaster experienced within himself the inward call to seek the

amelioration of mankind and their deliverance from everlasting ruin,
and regarded this inward impulse, intensified as it was by means of

dreams and visions, as being the call addressed to him by God
Himself. Like Mohammed after him he often speaks of his con
versations with God. He calls himself most frequently manthran

(&quot;prophet&quot;),
ratu (&quot;spiritual authority&quot;), and saoshyant (meaning

&quot;he who will deliver,&quot; that is to say, when men come to be judged
according to their deeds).
The full contents of his dogmatic and ethical teaching we can

not gather from the Gathas. He speaks for the most part only in

general references of the divine commands and of good and evil

works. Among the former those most inculcated are renunciation

of Satan, adoration of Ormuzd, purity of soul and body, and care

of the cow. We learn little otherwise regarding the practices con

nected with his doctrines. A ceremonial worship is hardly men
tioned. He speaks more in the character of prophet than in that of

lawgiver. The contents of the Gathas are essentially eschatological.
Revelations concerning the last things and the future lot, whether
bliss or woe, of human souls, promises for true believers, threaten-

ings for misbelievers, his firm confidence as to the future triumph of

the good such are the themes continually dwelt on with endless

variations.

It was not without special reason, Zoroaster believed, that the

calling of a prophet should have taken place precisely when it did.

It was, he held, the final appeal of Ormuzd to mankind at large.
Like John the Baptist and the Apostles of Jesus, Zoroaster also

believed that the fulness of time was near, that the kingdom of

heaven was at hand. Through the whole of the Gathas runs the

pious hope that the end of the present world is not far off. He
himself hopes along with his followers to live to see the decisive

turn of things, the dawn of the new and better rcon. Ormuzd will

summon together all his powers for a final decisive struggle and
break the power of evil for ever

; by his help the faithful will achieve

the victory over their detested enemies, the daeva worshippers, and
render them powerless. Thereupon Ormuzd will hold a judicium
nnivcrsale (vtd/iiti) upon all mankind and judge strictly according
to justice, punish the wicked, and assign to the good the hoped-for
reward. Satan will be cast, along with all those who have been
delivered over to him to suffer the pains of hell, into the abyss,
where he will thenceforward lie powerless. Forthwith begins the

one undivided kingdom of God in heaven and on earth. This is

railed, sometimes the good kingdom, sometimes simply the kingdom.
Here the sun will for ever shine, and all the pious and faithful will

live a happy life, that no evil power can disturb, in the fellowship
of Ormuzd and his angels for ever.

Zoroaster s teachings show him to have been a man of a highly
speculative turn, faithful, however, with all his originality, to the
Iranian national character. With zeal for the faith, and boldness
and energy, he combined diplomatic skill in his dealings with his

exalted protectors. His thinking is consecutive, self-restrained,

practical, devoid on the whole of all that might be called fantastic

and excessive. His form of expression is tangible and concrete.
His system is constructed on a clearly conceived plan.

History and Later Development of Zoroastrianism. For the great
mass of the people Zoroaster s doctrine was too abstract and spirit
ualistic. Popular faith instinctively and naturally turns to con
crete plastic forms of godhead borrowed from surrounding nature,
and thus it came to pass that a number of the old Aryan divinities,
whom the new teaching had driven into the background, were again
restored to their former rank, especially Mithra, the sun -god.
Besides him, in the younger Avesta, Anahita (Anaitis), the goddess
of the waters, Tishtrya (Sirius), and other heavenly bodies are in

voked with special preference. The Gathas know nothing of a new
belief which afterwards arose in the fravashi, or guardian angels of
the faithful. Fravashi properly means &quot;

confession of
faith,&quot; and

when personified comes to be regarded as a protecting spirit. Un
believers have no fravashi.
On the basis of the new teaching arose a widely spread priesthood

(dthravan6) who systematized the doctrines, organized and carried
on the worship, and laid down the minutely elaborated laws for the

purifying and keeping pure of soul and body which are met with
in the Vendidad. To the last-named belong in particular the
numerous ablutions, bodily chastisements, love of truth, agriculture,

protection of useful animals, as dogs and cattle, the destruction of

noxious animals, and the prohibition either to burn or to bury the
dead. In the worship the drink prepared from the haoma (Indian
soma) plant had a prominent place. The last things and the end
of the world are relegated to the close of a long period of time (3000

years after Zoroaster), when a new Saoshyant is to be born of the

seed of Zoroaster, the dead are to come to life, and a new incor

ruptible world to begin.
The religion of Zoroaster, broadly speaking, never spread beyond

the limits of Iran, although some isolated Turanian stems can be

reckoned among those who profess it. From the East it doubtless

passed in the first instance into Media and thence into Persia proper

(eomp. PERSIA, vol. xviii. p. 564). In the Persians of Herodotus s

time we still see the new proselytes who have indeed accepted the

creed, but not yet without reserve all the religious usages which

accompany it, and least of all those which run completely counter

to sacred and immemorial traditions of their time-honoured customs.

According to Herodotus (i. 140), they still refrained from exposing,
at least from openly exposing, their dead to dogs and vultures, but
continued to bury them. This was practised by the Magi only, that

is, by the priesthood, in conformity with the priestly laws. The
Persians, however, made so far a concession to their adopted religion
that they enveloped their dead bodies in wax, so that the earth

might not be defiled.

After the fall of the Achremenidse (331 B.C.) Zoroastrianism lost

greatly in power and dignity. It was subsequently rehabilitated,

however, by the Sasanians, under whom it reached its highest

prosperity. Protected by this dynasty, the priesthood developed
into a completely organized state church, which was able to employ
the power of the state in enforcing strict compliance with the re

ligious law-book hitherto enjoined by their unaided efforts only.
The formation of sects was at this period not infrequent (comp.

MANICH^EISM). The Mohammedan invasion (636), with the terrible

persecutions of the following centuries, wras the death-blow of

Zoroastrianism. In Persia itself only a few followers of Zoroaster

are now found (in Kirman and Yazd). The PARSEES (q.r.) in and
around Bombay hold by Zoroaster as their prophet and by the

ancient religious usages, but their doctrine has reached the stage
of a pure monotheism.

Literature. See under ZEND-AVESTA; also Windischmann, Zoroastrische

Studien, Berlin, 1803. (K. G.)

ZOSIMUS, a Greek historical writer, held public office

(Photius describes him as &quot;comes et exadvocatus
fisci&quot;)

at Constantinople some time in the -first half of the 5th

century. His History, which is mainly a compilation from

previous authors (Herennius Dexippus, Eunapius, Olympio-

clorus), consists of six books : the first sketches very briefly

the history of the early emperors from Augustus to Dio

cletian (305) ;
the second, third, and fourth deal more

copiously with the period from the accession of Constantius

and Galerius to the death of Theodosius
;
the fifth and

sixth cover the period between 395 and 410. The work

is apparently unfinished. The style is characterized by
Photius as concise, clear, and pure. The historian s object

was to account for the decline of the Roman empire from

the pagan point of view, and in this undertaking he has at

various points treated the Christians with some unfairness.

A Latin version of the History was published by Leunelavius in

1576 (Basel, fol.), and in 1581 H. Stephanus added the Greek text

of the first two books to his edition of Herodian. All the six books

were published by Sylburgius in vol. iii. of his Romanes Historic
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Scrip/ores Grseci Minores (Frankfort, 1590). There have been several

subsequent editions
;

that of Reitemeier (Leipsic, 1784) was re-

edited by Bekker for Niebuhr s Corpus Scriptorum Historic By-
zantinx (Bonn, 1837). Zosimus was translated into French by
Cousin in 1678 ;

into English, anonymously, in 1684
;
and into

German by Seybold and Heyler in 1804-5.

ZOSIMUS, bishop of Rome from 18th March 417 to

25th December 418, succeeded Innocent I. and was fol

lowed by Boniface I. For his attitude in the Pelagian

controversy, see PELAGITJS (vol. xviii. p. 472). He took a

decided part in the protracted dispute in Gaul as to the

jurisdiction of the see of Aries over that of Vienne, givin

energetic decisions in favour of the former, but without

settling the controversy.

ZOSTEROPS, 1
originally the scientific name of a genus

of birds founded by Vigors and Horsfield (Trans, Linn.

Society, xv. p. 235) on an Australian species called by
them Z. dorsalis, but subsequently shown to be identical

with the Certhia cxrulescens, and also with the Sylvia

lateralis, previously described by Latham. Latterly the

name has been Anglicized in the same sense, and, whether

as a scientific or a vernacular term, applied to a great
number of species

2 of little birds which inhabit for the

most part the tropical districts of the Old World, from

Africa to most of the islands in the Indian and Pacific

Oceans, and northwards in Asia through India and China
to Amurland and Japan.
The birds of this group are mostly of unpretending appearance,

the plumage above being generally either mouse-coloured or greenish
olive

;
but some are sufficiently varied by the white or bright yellow

of their throat, breast, or lower parts, and several have the flanks of

a more or less lively bay. It is remarkable that several islands

are inhabited by two perfectly distinct species, one belonging to the
brown and the other to the green section, the former being wholly
insular. The greater number of species seem to be confined to single

islands, often of very small area, but others have a very wide dis

tribution, and much interest has been excited by the undoubted fact

that the type-species, Z. cxrulescens, has of late years largely ex
tended its range. First described from New South Wales, where it

is very plentiful, it had been long known to inhabit all the eastern

part of Australia. In 1856 it was noticed by naturalists as occur

ring in the South Island of New Zealand, when it became known
to the Maories by a name signifying

&quot;

Stranger,&quot; and to the English
settlers as the &quot;

Blight-bird,&quot;
3 from its clearing the fruit-trees of

a blight by which they had lately been affected. It soon after

appeared in the North Island, where it speedily became common,
and it has thence not only spread to the Chatham Islands, but, as

Sir Walter Buller states (Birds N. Zealand, ed. 2, i. p. 79), it has
been met with in considerable numbers 300 miles from land, as

though in search of new countries to colonize. Yet this author be
lieves it to be indigenous to the west coast of the South Island, and
Sir James Hector joins in that opinion. If they be right, it is,

however, pretty certain that until the year before mentioned it must
have been confined to an extremely small district, and the only
assignable cause of its spreading so rapidly, when it did extend its

range, is that of a large surplus population unable to find a living at
home. It is known to propagate at a high rate of increase, and at
times numbers have been found dead, apparently for want of food.

In any case it is obvious that this Zosterops must be a compara
tively modern settler in New Zealand.*

All the species of Zosterops are sociable, consorting in large
flocks, which only separate on the approach of the pairing season.

They build nests, described as
being variously placed sometimes

suspended from a horizontal fork and sometimes fixed in an upright
crotch and lay (so far as is known) pale blue, spotless eggs, thereby
differing wholly from several of the groups of birds to which they
have lieen thought allied. Though mainly insectivorous, the birds
of this genus will eat fruits of various kinds and in such quantities

1 The derivation is fwcrr^p-r/pos ami &\jj, whence the word should be

pronounced with all the vowels long. The allusion is to the ring of
white feathers round the eyes, which is very conspicuous in many species.

2 In 1883 Mr Sharpe (Cat. B. Brit. Museum, ix. pp. 146-203) ad
mitted 85 species, besides 3 more which he had not been able to examine.

3 By most English-speaking people in various parts of the world
the prevalent species of Zosterops is commonly called

&quot;

White-eye
&quot;

or
&quot;

Silver-eye
&quot;

from the feature before mentioned.
4 Sir W. Buller says that he and Mr Gould were able to pick out

New-Zealand examples from a series otherwise made up of Australian
specimens. Hence it would seem as if a slight amount of differenti
ation had been set up ; but the variation would doubtless have been
greater had the species been an ancient colonist.

as to be at times injurious. The habits of Z. cserulcsccns have been
well described by Sir W. Buller (ut supra), and those of a species

peculiar to Ceylon, Z. ceylonensis, by Col. Legge (B. Ceylon, p. 586),
while those of the widely-ranging Indian Z. pafywbrosa and of the
South-African Z. ca,pcnsis have been succinctly treated by Jerdou

(B. India, ii. p. 266) and Mr Layard (B. South Africa, p. 116) re

spectively.
It is a remarkable and, if capable of explanation, would doubtless

be an instructive fact that the largest known species of the genus,
Z. albigularis, measuring nearly 6 inches in length, is confined to

so small a spot as Norfolk Island, where also another, Z. tcnui-

rostri,?, not much less in size, occurs
;
while a third, of intermediate

stature, Z. strcnua, inhabits the still smaller Lord Howe s Island.
A fourth, Z. vatcnsis, but little inferior in bulk, is found on one of the
New Hebrides

; but, after these giants of their kind, the rest fall

off considerably, being from one-fifth to one-third less in length,
and some of the smaller species hardly exceed 3^ inches from end
to end.

The affinities of the genus Zosterops are by no means
clear. Placed by some writers, if not systernatists, with
the Paridse. (cf. TITMOUSE), by others among the Meli-

phagidx (cf. HONEY-EATER), and again by others with the

Nectariniidx (cf. SUNBIRD), the structure of the tongue, as

shown by Dr Gadow (Proc. Zool. Society, 1883, pp. G3,

68, pi. xvi. fig. 2), entirely removes it from the first and

third, and from most of the forms generally included among
the second. On the whole it seems safest to regard the

genus, at least provisionally, as the type of a distinct

Family Zosteropidse as Families go among Passerine

birds; but, whether the Australian genera Melithreptus and

Plectrorhamphus (otherwise Plectrorhyncha) should be in

cluded under that heading, as has been done, remains
to be proved, and in the meanwhile may be reasonably
doubted. (A. N.)

ZOUCH, RICHARD
(c. 1590-1661), a distinguished

writer on civil and international law, was born at Anstey,
Wiltshire, about the year 1590. He was educated at

Winchester and afterwards at Oxford, where he became
a fellow of New College in 1609. In 1613 he published
a poem entitled The Dove, or Passages of Cosmography,
which he dedicated to his relative Edward, Lord Zouch,
warden of the Cinque Ports. He was admitted at Doctor s

Commons in January 1618, commenced LL.D. in April
1619, and was appointed regius professor of law at Oxford
in 1620. In 1625 he became principal of St Alban Hall
and chancellor of the diocese of Oxford; in 1641 he was
made judge of the High Court of Admiralty. Under the

Commonwealth, having submitted to the Parliamentary
visitors, he retained his university appointments, though
not his judgeship ;

this last he resumed at the Restoration,

dying soon afterwards at his apartments in Doctor s

Commons, London, on 1st March 1661.

He published Elcmcnta jurisprudcntiaz (1629), Dcscriptio juris
etjudicii fcudolis, sccundum consuetudines Mediolani et Normannise,
pro introduction ad jurisprudcntiam Anglicanam (1634), Dcscriptio

juris et judicii temporalis, sccundum consuetudines fendales ct Nor-
mannicas (1636), Dcscriptio juris et judicii ecclesiastici, secundum
canones et consuetudines Anglicanas (1636), Descriptions juris et

judicii sacri, . . . militaris, . , , maritimi (1640), Juris ct judicii

fccialis sive juris inter gcntes . . . cxplicatio (1650), and Solutio

qu&stionis de legati delinquents judice compctcntc (1657). In virtue

of the last two he has the distinction of being one of the earliest

systematic writers on international law.

ZSCHOKKE, JOHANN HEINRICH DANIEL (1771-1848),
German author, was born at Magdeburg on 22d March
1771. He was educated at the cloister school of his native

place and at the gymnasium of Altstadt. As a youth he

spent some time with a company of strolling players, but

afterwards he attended the university of Frankfort-on-the-

Oder, where, in 1792, he became a privat-docent. He
created much sensation by two extravagant plays, Aballino,
der grosse Bandit (1794) and Julius von Sassen (1796),
the success of which shows how urgent was the need for

:he elevating influence of the dramatic writings of Goethe
and Schiller. The Prussian Government having declined
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to make him a full professor, Zschokke in 1795, after some

time spent in travel, settled in the Grisons, where, in asso

ciation with the burgomaster Tscharner, he conducted an

educational institution in the castle of Reichenau. In

recognition of his services the authorities of the Grisons

gave him the rights of a citizen, and in 1798 he associated

his name permanently with the country by the publica
tion of his Geschichte des Freistaats der drei Biinde in

Rkatien. The political disturbances of this year compelled
him to close his institution

; but, being a man of great
resource and energy, he was able, during the revolutionary

period which now began in Switzerland, to enter upon a

new and more important career. He was sent as a deputy
to Aarau, where he was made head of the educational de

partment. Afterwards he was sent as Government com
missioner to Unterwalden, and his authority was ultimately
extended over the cantons of Uri, Schwyz, and Zug. In

this high office Zschokke distinguished himself by the

vigour of his administration and by the enthusiasm with

which he devoted himself to the promotion of the interests

of the poorer classes of the community. In 1800 he re

organized the institutions of the Italian cantons, and then

he became lieutenant-governor of the canton of Basel.

Zschokke retired for a while from public life when the

central Government at Bern proposed to re-establish the

federal system, but after the changes effected by Bonaparte
he entered the service of the canton of Aargau, with which
he remained connected. In 1801 he attracted attention

by his Geschichte vom Kampfe und Untergange der schiveiz-

erischen Berg- und Wald-Cantone. Through his Schiveizer-

lote, the publication of which began in 1804, he exercised

a wholesome influence on public affairs
;
and the like may

be said of his Miscellen der neuesten Weltkunde, issued from
1807 to 1813. In 1811 he also started a monthly peri

odical, the Erheiterungen. He wrote various historical

works, the most important of which is Des Sckweizerlandes

Geschichte fur das Schiveizervolk, published in 1822. He
was also the author of Bilder aus der Schweiz, and of a

series of popular tales which greatly extended his reputa

tion, Der Creole, Alamontade, Jonathan Frock, Das Gold-

macherdorf, and Meister Jordan. In Stunden der Andacht,
which was widely read, he expounded in a rationalistic

spirit what seemed to him the fundamental principles of

religion and morality. Selbstschau is a kind of autobio

graphy. Zschokke was not a great original writer, but

he secured for himself an eminent place in the literature

of his time by his enthusiasm for modern ideas in politics
and religion, by the sound, practical judgment displayed
in his works, and by the energy and lucidity of his style.

He died on 27th June 1848.

An edition of his selected works, in forty volumes, was issued in

1824-28. In 1851-54 an edition in thirty-five volumes was published.
There are biographies of /schokke by Munch and by Emil Zschokke.

ZUCCARO, or ZucciiERO,
1 the name of two Italian

painters.
I. TADDEO ZUCCAEO (1529-1566), one of the most

popular painters of the so-called Roman mannerist school,
was the son of an almost unknown painter at St Angelo in

Vado, called Ottaviano Zuccaro, where he was born in

1529. While yet a boy Taddeo found his way to Rome
;

and, though suffering great hardships from poverty and
want of friends, he succeeded at an early age in gaining a

knowledge of painting and in finding patrons to employ
him. His first start in life, while only seventeen years
old, was due to a pupil of Correggio, named Daniele da

Parma, who engaged him to assist in painting a series of

frescos in a chapel at Vitto near Sora, on the borders of

the Abruzzi. After that Taddeo returned to Rome in

1548, and began his career as a fresco painter, by execut-

1 So spelt by Vasari,

ing a series of scenes in monochrome from the life of

Furius Camillus on the front of the palace of a wealthy
Roman named Jacopo Mattei. From that time his success

was assured, and for the rest of his short life he was

largely employed by the popes Julius III. and Paul IV.,

by Delia Rovere, duke of Urbino, and by other rich patrons
of art in Rome and elsewhere. His best frescos were an
historical series painted on the walls of a new palace at

Caprarola, built for Cardinal Alessandro Farnese, for which
Taddeo also designed a great quantity of rich decorations

in stucco relief after the style of Giulio Romano and other

pupils of Raphael. Nearly all his paintings were in fresco,

very large in scale, and often in chiaroscuro or monochrome
;

they were more remarkable for rapidity of execution and
a certain boldness of style than for any higher qualities.
The very great estimation in which Taddeo s frescos were
held is a striking proof of the very rapid degradation of

taste which took place during the second half of the 16th

century. His work is mannered in style, artificial and

pompous in conception, and lacks any close or accurate

knowledge of the human form and its movements. The

long chapter which Vasari devotes to this painter and his

brother Federigo is only one of many examples of the

writer s habit of giving undue prominence to the artists of

his own time and school. Taddeo Zuccaro died in Rome in

1566
;
he is buried in the Pantheon, not far from Raphael.

Taddeo s easel pictures are less common than his decorative

frescos. A small painting on copper of the Adoration of the

Shepherds, formerly in the collection of James II., is now at

Hampton Court ; it is a work of very small merit. The Caprarola
frescos were engraved and published by Premier, Illustri Fatti

Farnesiani Coloriti nel Real Palazzo di Caprarola, Rome, 1748-50.

II. FEDERIGO ZUCCARO (1543-1609), the younger brother

and pupil of Taddeo, was born in 1543. In 1550 he was

placed under his brother s charge in Rome, and during his

lifetime worked as his assistant
;
he completed the Capra

rola frescos, which were unfinished when Taddeo died in

1566. In a short time Federigo attained to an eminence
far beyond his very limited merits as a painter, and was

perhaps the most popular artist of his generation. Prob

ably no other painter has ever produced so many enormous
frescos crowded with figures on the most colossal scale, all

executed under the unfortunate delusion, common in his

time, that grandeur of effect could be attained merely by
great size combined with extravagance of attitude and ex

aggeration of every kind. Federigo s first work of this

sort was the completion of the painting of the dome of

the cathedral at Florence, under the patronage of the

grand-duke Francesco I.
;
the work had been begun by the

art-historian Vasari, who wrote in the most generous lan

guage about his more successful rival. The inner surface

of this beautiful cupola was disfigured by Federigo in the

most tasteless way. Regardless of the injury to the appar
ent scale of the interior of the church, he painted about

300 figures, each nearly 50 feet high, sprawling with

violent contortions all over the surface. Happily age has

so dimmed these pictures that their presence is now almost

harmless.

After this achievement Federigo was recalled to Rome
by Gregory XIII. to continue in the Pauline chapel of the

Vatican the scheme of decoration which, had been begun
by Michelangelo during his failing years. A quarrel which

arose between the painter and some members of the papal
court led to his departure from Italy. He first visited

Brussels, and there made a series of cartoons for the

tapestry-weavers. Thence, in 1574, Federigo passed over

to England, where his fame was already known, so that

he at once received a large number of commissions to

paint the portraits of various distinguished persons, among
them Queen Elizabeth, Mary Queen of Scots,

1 Sir Nicholas
1

Engraved by Vertue.
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Bacon, Sir Francis Walsingham, Lord High Admiral

Howard, and others. A curious full-length portrait of

Elizabeth in fancy dress, now at Hampton Court, is attri

buted to this painter, though very doubtfully. Another

picture in the same collection appears to be a replica of

his painting of the Allegory of Calumny, as suggested by
Lucian s description of a celebrated work by Apelles ;

it

was the satire in this directed against some of his courtier

enemies which was the immediate cause of the pope s dis

pleasure and Federigo s temporary exile from Rome. His

success as a painter of portraits and other works in oil

was more reasonable than the admiration expressed for his

colossal frescos. A portrait of a Man with Two Dogs in

the Pitti Palace at Florence is a work of some real merit,

as is also the Dead Christ and Angels in the Borghese

Gallery in Rome. After a short exile Federigo was

pardoned by the pope and recalled to Rome to finish his

work on the vault of the Pauline chapel. In 1585 he was

invited by Philip II. of Spain to decorate the new Escorial

at a yearly salary of 2000 crowns. He accepted this offer,

and worked at the Escorial from January 1586 to the end

of 1588, when he returned to Rome. He there founded

in 1595, under a charter confirmed by Sixtus V., the

Academy of St Luke, of which he was the first president.
This is still the chief academy of painters in Italy, and
its organization suggested to Sir Joshua Reynolds his

scheme for founding the English Royal Academy.
Federigo, like his contemporary Giorgio Vasari, aimed

at being an art critic and historian as well as a practical

artist, but with very different success. His chief book,
L Ideci de Pittori, Scultori, ed Arckitetti (Turin, 1607), is a

senseless mass of the most turgid bombast. Little can be

said in praise of his smaller works, consisting of two
volumes printed at Bologna in 1608, describing his visit

to Parma and a journey through central Italy.

Federigo was raised to the rank of a cavaliere not long
before his death, which took place at Ancona in 1609.

For both Taddeo and Federigo Zuccaro, see Vasari, pt. iii., and
Lanzi, Storia, PMorica, Roman School, epoch iii. (J. H. M. )

ZUG, 1 a canton of Switzerland, ranking as eighth in

the Confederation. It includes the districts round the

Lake of Egeri and on both shores of the northern half of

the Lake of Zug, and is the smallest undivided canton

both in area and in population. Its total area is 92 -

3

square miles, 75 of which are classed as productive (forests
12 -

5), while of the rest 13 are covered with lakes. The

highest point in the canton is the Wildspitz (5191 feet),
the culminating peak of the Rossberg ridge. The popu
lation was 22,994 in 1880, an increase of 2001 on that of

1870, the numbers of men and women being nearly equal.
German is the native tongue of 22,592, and 21,734 are

Roman Catholics. Till 1814 Zug was in the diocese of

Constance, but on the reconstruction of the diocese of

Basel in 1828 it was assigned to it. The capital is Zug
(4924 inhabitants in 1880); Baar has a population of 3896
The territory of Zug is very fertile and the population
mainly agricultural. Cattle and fruit are among the chief
articles of export, much cider and &quot;

kirschwasser
&quot;

being
manufactured. The town of Zug is connected by railway
with Lucerne and Zurich, and a railway is planned to

Arth, which will connect Zug directly with the St Gott-
Lard line. On 5th July 1887 a landslip carried the houses
of a small portion of the capital, as in 1435, into the lake.

The town of Zug is first mentioned in 1255. In 1273 it was
bought by Rudolph of Hapsburg from Anna, the heiress of Kyburg
and wife of Eberhard, head of the cadet line of Hapsburg ;

and in
1278 part of its territory (the valley of Egeri) was pledged by
Rudolph as security for a portion of the marriage gift he promised
to Joanna, daughter of Edward I. of England, betrothed to Hart-

1 Its name has been rather fancifully derived from &quot;

fischzug,&quot; mean
ing a &quot;haul offish.&quot;

mann (Rudolph s son), whose death in 1281 prevented the marriage
taking place. The town of Zug was governed by a mayor, appointed
by the Hapsburgs, and a council, and was much favoured by that

family. Several country districts (Baar, Menzingen, and Egeri)
had each its own &quot;

landsgemeinde,&quot; but were governed by one

bailiff, also appointed by the Hapsburgs ; these were known as the
&quot;Ausser Amt,&quot; and were always favourably disposed to the Con
federates. Duke Leopold of Austria was defeated on 15th November
1315 by the Confederates at Morgarten Pass, in the territory of Zug
(see SWITZERLAND, vol. xxii. p. 783 sq.). On 27th January 1352
both the town of Zug and the Ausser Amt entered the Confedera

tion, the latter being received on exactly the same terms as the
town (and not, as was usual in the case of country districts, as a

subject land) ;
but in September 1352 Zug had to acknowledge its

own lords again, and in 1355 to break off its connexion with the

League. But about 1364 the town and the Ausser Amt were re

covered for the League by the men of Schwyz, and from this time

Zug took part as a full member in all the acts of the League. In
1379 the emperor Wenceslaus exempted Zug from all external juris
dictions

;
in 1389 the Hapsburgs renounced their claims, reserving

only (in the treaty of 1394) an annual payment of twenty silver

marks, which came to an end in 1415. In 1400 Wenceslaus gave
all criminal jurisdiction to the town only. The Ausser Amt then,
in 1404, claimed that the banner and seal of Zug should be kept
in one of the country districts, and were supported in this claim

by Schwyz. The matter was finally settled by arbitration : the

banner, &c., was to be kept in the town (access being allowed to

the others), whilst the Ausser Amt was fined and Schwyz also.

Finally in 1415 the right of electing their landammann was given
to Zug by the Confederates, and a share in the criminal jurisdiction
was granted to the Ausser Amt bySigismund. In 1385 Zug joined
the league of the Swabian cities against Leopold and shared in the

victory of Sempach (9th July 1386), as well as in the various Argo-
vian (1415) and Thurgovian (1460) conquests of the Confederates,
and later in those in Italy (1512), having already taken part in
the occupation of the Yal d Ossola (1410-14, 1417-22). Between
1379 and 1470 Zug had acquired various districts in her own
neighbourhood, which were ruled till 1778 by the town and the
Ausser Amt as subject lands.

At the time of the Reformation Zug clung to the old faith and
was a member of&quot; the &quot;Christliche Vereinigung&quot; of 1529. In 1586

Zug became a member of the Golden League. From 1729 to 1736
the canton was distracted by violent disputes as to the distribution
of the French pensions. In 1798 it opposed the French, formed

part of the Tellgau, and later one of the districts of the canton of
the Waldstatten (of which in 1799 it became the capital) in the
Helvetic republic. In 1803 it regained its independence as a sepa
rate canton, and by the constitution of 1815 the

&quot;landsgemeinde&quot;
or assembly of all the citizens (existing for both districts since 1352)
became a body of electors to choose a cantonal council. The reform
movement of 1830 did not affect the canton, which in 1843 was a
member of the Sonderbund and shared in the war of 1847. Both
in 1848 and in 1874 it voted against the acceptance of the Federal
constitutions. In 1848 the remaining functions of the &quot;lands

gemeinde
&quot;

were abolished by the Liberals. Its present constitu
tion dates from 1873-76, and was amended in 1881. There is a

legislature of seventy-three members, fifty-eight (one to every 400

inhabitants) elected in the communes and fifteen by the whole

population, both classes holding office for three years ;
the execu

tive, of seven members, is elected by the communes for three years.

By the &quot;facultative or optional referendum,&quot; in case of a demand
by one-third of the members of the legislative assembly or by 500
citizens any law, and any resolution involving a capital expendi
ture of 40,000 or an annual one of 10,000 francs, must be submitted
to a direct popular vote.

ZULLA, as Salt writes the name, or Z{)LA (Thulla,

Dola), as it is also written, is a village near the head of

Annesley Bay on the African coast of the Red Sea. It

derives its only interest from ruins in its vicinity which
are generally supposed to mark the site of the ancient em
porium of Adulis

(&quot;ASoi&amp;gt;Ais, ASovXfi), the port of Axum
and chief outlet in the early centuries of our era for the

ivory, hides, slaves, and other exports of the interior.

Cosmas Indicopleustes saw here an inscription of Ptolemy
Euergetes (247-222 B.C.) ;

and hence, as the earliest men
tion of Adulis is found in the geographers of the first cen

tury after Christ, it is conjectured that the town must have

previously existed under another name and may have been
the Berenice Panchrysus of the Ptolemies. The ruins in

question, which are not very extensive or remarkable, are

described by Riippel, Seise in Alyssinien, i. 266 (1838);
see also Rohlfs in Zeitschr. d. Geselt. /. Erdkunde in Berlin,
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iii. . . . (1868), and, for further references to ancient and

modern sources, the editions of the Periplus by C. Miiller

(Geoff. Gr. Min., i. 259) and Fabricius (1883). An Italian

protectorate over the district of Zulla was proclaimed in

1888.

ZULULAND, a territory of South Africa, lying to the

north of the colony of Natal, with a coast-line of about

130 miles (see vol. i. pi. II.). It is occupied chiefly by
Zulu tribes; but since its conquest by England in 1879 a

Boer republic, known as the New Republic, has been carved

out of it, which extends into the centre of the country from

the Transvaal on its north-west, and comprises an area equal
to nearly one-half of the remaining portion of Zululand.

This portion is composed of a strip of country adjacent to

Natal, lying to the south of the Umhlatuzi river, and the

district extending along the coast to the north of that river

for a distance inland varying from 50 to 70 miles. The
former piece of country has been known since 1882 as the

Zulu Reserve. It is bounded on the south-west by the

Tugela, Buffalo, and Blood rivers, the last-named being one

of the borders of the Transvaal Republic.
Zululand presents very varied physical features : undu

lating country covered with mimosa &quot;

bush,&quot; in some parts

very densely, alternates with wild and fantastically broken

scenery, and thickly-wooded precipices and ravines, and
these again with grass-clad hills. Two considerable forests

exist in the country, one, the Ingome Forest, lying in

northern Zululand, just within the territory recently ceded

to the Boers, the other upon the Natal border. These pro
duce the varieties of timber mentioned under NATAL. The
Avholesale destruction of woods for domestic purposes,
which has robbed that colony of much of its beauty, and
is believed to have seriously affected its rainfall, has not

proceeded very far at present in Zululand. The mineral

resources of the country have yet to be investigated, but

gold has been recently found in the Reserve. The rivers,

like those in Natal, are rapid streams of small volume,

running over rocky beds
;

the Tugela river is the most
considerable. The climate differs but little from that of

Natal. The country is very healthy for the most part ;

but horse sickness prevails in the valleys in the hot season,
and the swampy neighbourhood of St Lucia Bay, a lagoon
Iving at the mouth of the Umfolosi river, is uninhabitable.

*/ O
Like the Natal natives, the Zulus cultivate the ground very

superficially, planting maize, gourds of several kinds, and
a grain from which a light beer is prepared. Cattle, the

sole wealth of the people, were at one time very numerous
in the country, and also goats. A few of the chiefs use

horses.

Long after big game had become scarce in Natal, Zulu-

land offered excellent opportunities to the sportsman. It

still has antelopes of various kinds, including a few koodoo,

and, at the mouths of the more northern rivers, hippopota
muses

;
but the buffalo and rhinoceros are not met with

farther south than the densely-wooded hills near the Um
folosi river. The lion is not seen south of the Lebombo
Mountains in the north of Zululand, but the leopard and
smaller carnivores are plentiful enough in the country.
Its natural history is similar to that of Natal

;
but indica

tions are not wanting in its fauna and flora of its closer

proximity to the tropics.

Language. With the exception of the tongues spoken by the
Hottentot- Bushman tribes of the south-west, the languages of Africa
from about 5 north of the equator southwards are now recognized
as forming one great family, for which the designation Bantu has
been adopted, the word abantu in Zulu and other members of the

group denoting
&quot;

people
&quot;

(plural inflex aba, root ntu). The Zulu

tongue, as that of a conquering and superior race, extends beyond
the river Zambesi, and is often understood even where another

language is the vernacular. In the kingdoms of Lobengula and
Umxila it is the language of the ruling classes. Philologists speak
highly of the beauty and flexibility of the Bantu languages, and

of their grammatical structure. To the student of comparative
philology they offer a field of inquiry of the highest importance, both
on account of the vast domain occupied by them and of the deep
insight they afford into the structure and growth of human speech
in general. This great linguistic family occupies about one-half of

Africa, extending from near the Niger delta in the north-west, and
from Lake Albert Nyanza farther east, to the south-eastern ex

tremity of the continent. It thus comprises such widely separated

peoples as the Ba-Farami and Ba-Kwiri of the Cameroons region and
the Zulu-Kaifres of the south-east coast on the one hand, and on the

other the Wa-Ganda of the Somerset Nile and the Ova-Herero of

Damaraland on the south-west coast. But, notwithstanding this

widespread range, and although none of the dialects have possessed

any written standard till quite recent times, being in fact every
where spoken by peoples of low culture, the Bantu is distinguished
above all other great linguistic families, except perhaps the Semitic,
for its astonishing homogeneous character. So close is the resem
blance the different branches bear to each other that philologists
have been able to describe in broad traits the more salient features

of the phonetic system, structure, and syntax common alike to all.

They speak unconsciously of the Bantu language, as if it were every
where essentially one, and this surprising uniformity is reflected in

the geographical, and especially the ethnological, terminology of

the southern half of the continent. Thus the national or tribal

place prefix in its various dialectic forms aba, ba, ama, bua, vua,

ova, wa, mu, ap, &c., is of constant occurrence throughout the

whole of this region.
Their close uniformity is further shown in their common phonetic

system, which is at once simple and harmonious, requiring all

words to end in a vowel, rejecting all consonantal juxtapositions,

except a few characteristic nasal combinations, such as ng, mb, nd,

nt, nw, mf, nk, ns, throwing the accent as a rule on the first vowel
of the stem (meso), and lastly repelling all harsh sounds, except the

three intruding Hottentot clicks in the Zulu-Kaffre group. Nearly
all the consonantal sounds, ranging from about eighteen to twenty,
occur in English, while the vowel system everywhere corresponds
to that of Italian. But the most marked feature of the Bantu

tongues is their so-called alliterative concord, which has been com

pared both to the gender concordance of Aryan and the progressive
vowel harmony of Ural-Altaic. But it differs from the former
inasmuch as it is initial and not final, and extends to the verb as

well as to noun, adjective, participle, and pronoun, as if we should

say in Latin, Domina mea pulchra, ama cum. Thus, in the Kongo
dialect, c kinluku kiaku kiavididi ezono kisolokele=&quot;i\\e coat you
lost yesterday it turned

up.&quot;
It differs from the Ural-Altaic system

inasmuch as the concordance is regulated, not by the root vowel

influencing those of the agglutinated postfixes (see URAL-ALTAIC),
but by the prefixed particle, the true nature of which has not yet
been determined. But a comparative study of the Bantu tongues
shows that in the archaic language whence all descend each noun
had a proper prefix of its own, which prefix determined both the

class to which the noun belonged and the concordance of all words
in the sentence dependent on that noun. That such is the correct

view is evident from the fact that, even where the noun has lost

its prefix, as sometimes happens, this prefix nevertheless reappears
in the dependent adjective, thus revealing its original form. We
see, for instance, that nti &quot;tree&quot; was originally in the plural mi-

nti, because the following adjective still takes mi, as in nti minndioelo
= &quot; small trees.&quot; Bleek, the true founder of Bantu philology, has

determined in the organic language eighteen such prefixes which
still persist to a greater or less extent in the different branches, and
have in some even been added to, as fi, for instance, in Kongo
(W. H. Bentley). The analogy of this alliterative concord with
the so-called Aryan grammatical gender is obvious, showing that

the Aryan languages themselves were originally non-gender lan

guages and that their present gender agreement is essentially a ques
tion of phonetic harmony and not of sex in any intelligible sense

of the term. Hence also the extraordinary phenomenon of sex in

this system apparently applied to inanimate objects.
Another remarkable feature of Bantu grammar is the wonderful

development of verbal inflexion, which is both final and initial.

The final, which in some groups yields as many as 300 distinct

forms, each conjugated throughout, belongs to the verb itself in

its various active, passive, middle, negative, repetitive, reciprocal,

causative, and other meanings. The initial expresses mood, tense,

person, number, and alliterative concord, and the whole system is

immensely complicated by the fact that, as in Basque, the Caucasian,

American, and some Ural-Altaic languages, the verb incorporates
the direct pronominal object. Thus: ikuntala= &quot; I-see-him

;&quot;

tukutala= &quot;

we-see-you ;

&quot; bckwatala= &quot;

they-see-them ;

&quot;

and so

on. Hence the form kuntonda= &quot;

to-see-her,&quot; for instance, will be

conjugated throughout, the result being a luxuriant growth of verbal

forms fully comparable to that of the richest Ural-Altaic languages.
Bleek has subjected to a comparative study twenty-five members

of the family, selected from almost every region that had been ex

plored up to his time (1862). Since then further geographical dis

covery, especially in the Congo and Ogoway basins, lias revealed
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many more Bantu tongues, of which, however, too little is known
to determine their mutual relations with any pretence to accuracy.

Bat, although any attempt at a strictly scientific classification

would consequently be premature, the subjoined table, based on

geographical distribution, will be found convenient for the purpose
of reference. 1

NORTH-WEST GROUP (CAMEROONS AND OGOWAY-GABOON BASINS).

Ba-Kisk, Ba-Farami, Ba-Mbuku, Mu-Fundu, Dwalla, Wuri, Ba-

Koko, Ba-Kwiri, Ba-Kundu, Mpongwe, Benga, Fernandian, Ba-

Kale, Ba-Ngwe, Ivili, Ajuina, Fan(?), A-Shango, Okando, Cabinda,

(Ba-Fyot).
CONGO GROUP. Vua-Nyamezi, Yua-Tuzi, Vua-Hha, Vua-Fipa,

Yua-Vinza, Ba-Regga, Ba-Ngala, Wa-Buma, Ba-Bemba, Wa-Biza,

Yua-Rua, Ma-Rungu, Ba-Songo, Ka-Lunda, Mboshi, Ba-Mbn,
Kioko.
SOUTH-WEST GROUP (ANGOLA, DAMARALAND). Mu-Sorongo,

Mu-Shicongo, Kongo proper, (S. Salvador), Bunda, Ba-Nano, Ba-

Bwero, Ganguella, Libollo, Mu-Ndombe, Ba-Kwando, Ba-Simba,
Ova-Mbo (Ovampo), Ova-Herero.
ZAMBESI GROUP. Amboella, Ba-Lunda, Ba-Ar

iko, Ra-Najoa, Ba-

Toana, Ba-Kuba, Ba-Rotse, Ba-Toka, Ba-Slmkulompo, Ma-Kalaka,
Ma-Shona, Ba-Nyai, Ma-Nyanja.
SOUTH CENTRAL GROUP (BECHUANA AND BASUTO LANDS). Ba-

Rolong, Ba-Tlapi, Ba-Katla, Ba-Mapela, Ba-Hlokoa, Ba-Soetla, Ba-

Suto, Ma-Kololo.
SOUTH-EASTERN GROUP (ZULULAND, NATAL, KAFFRARIA). See

under article KAFFRARIA.
EASTERN GROUP (GASALAND, MOZAMBIQUE, ZANZIBAR COAST,

EQUATORIAL LAKES). Chobi, Ma-Kwakwa, Ma-Gwanza, Ma-Long-
wa, Ba-Hlengwe, Bila-Kulu, Ma-Ndonda, Gwa-Tevi, Ma-Kua, Ma-

Ngwangwara, Ma-Tambwe, Wa-Nindi, Ma-Wa, Wa-Hiyao (Yao or

Ajawa), Ma-Ganya, Wa-Swaheli, Wa-Segua, Wa-Sambara, Wa-
Zaramo, Wa-Kamba, Wa-Nika, Wa-Pokomo.
The pedigree and affinity of the Zulus, that is, the northern

branch of the Zulu-Kaffre group, are given under KAFFRARIA.
Here it will suffice to add that since the establishment of the Zulu

military ascendency early in the 19th century various Zulu hordes
have successively invaded and overrun a great part of south
east Africa, as far as and even beyond the Lake Nyassa district.

Throughout these regions they are variously known as Ma-Zitu,
Ma-Ravi, Ma-Ngone (Umgone), Matebele (Ama-Ndebeli), Ma-Viti,
and Aba-Zanzi. Such is the terror inspired by these fierce warriors

that many of the conquered tribes, such as the Wa-Nindi of Mozam
bique, have adopted the very name of their conquerors or oppressors.
Hence the impression that the true Zulus are far more numerous
north of the Limpopo than has ever been the case. In most places

they have already become extinct or absorbed in the surrounding
populations. But they still hold their ground as the ruling element
in the region between the Limpopo and the lower Zambesi, which
from them takes the name of Matebeleland, and which, like Zulu-
land itself, has recently (1888) become a British protectorate.
Lawsand Customs. The Zulus possess an elaborate system oflaws

regulating the inheritance of personal property (which consists

chiefly of cattle), the complexity arising from the practice of poly
gamy and the exchange of cattle made upon marriage. The giving
of cattle in the latter case is generally referred to as a barter and
sale of the bride, from which indeed it is not easily distinguishable.
But it is regarded in a different light by the natives themselves.
The kraal is under the immediate rule of its headman, who is a

patriarch responsible for the good behaviour of all its members.
Over the headman, whose authority may extend to more than one
kraal, is the tribal chief. The exercise by some of the principal
chiefs, during the reigns of mPande and his son, of the power of
life and death could not always be controlled by the central author

ity. Several of the Zulu customs resemble those of the Jews, such
as the Feast of First Fruits, held upon the ripening of the maize,
when the whole nation gathers at the king s kraal, and the custom
of raising up seed to a deceased brother. By the custom of ukuh-
lonipa a woman carefully avoids the utterance of any word which
occurs in the names of the principal members of her husband s

family : e.g., if she have a brother-in-law named uNkomo, she
would not use the Zulu for

&quot;cow,&quot; inkomo, but would invent some
other word for it. The employment of &quot; witch doctors

&quot;

for &quot;smell

ing out&quot; criminals or abatagati (usually translated
&quot;wizards,&quot; but

meaning evildoers of any kind, such as poisoners) is still common in

Zululand, as in neighbouring countries, although it was discouraged
by Cetshwayo, who established &quot; kraals of refuge

&quot;

for the reception
of persons rescued by him from condemnation as abatagati.

Population. No means exist for estimating the present population
of Zululand. The country was at the time of the late war regarded
as less densely inhabited than the colony of Natal. The Zulu
army was estimated to contain twenty-three regiments, of 40,400
men in all, and, although the enrolment was voluntary, it may be
assumed that it comprised nearly all the able-bodied men of the
nation. In addition to the heavy mortality sustained by the Zulus

1 To avoid confusion the names are given with their ethnical instead of their
linguistic prefixes. Thus, Ba-Suto, not Se-Suto.

in the war many lives have been lost in subsequent conflicts in

which they have engaged amongst themselves.

History. The earliest record of contact between Europeans and
the Zulu race is probably the account of the wreck of the &quot;

Dodding-
ton

&quot;

in 1756. The survivors met with hospitable treatment at the
hands of the natives of Natal, and afterwards proceeded up the
coast to St Lucia Bay, where they landed. They describe the
natives as &quot;

very proud and haughty, and not so accommodating
as those lately left.

&quot;

They differed from the other natives in the

superior neatness of their method of preparing their food, and were
more cleanly in their persons, bathing every morning, apparently
as an act of devotion. Their chief pride seemed to be to keep their

hair in order. It is added that they watched strictly over their

women.
In 1780 the Zulu tribe inhabited the valley of the White Um-

folosi river under the chieftainship of Senzangakona. At that
time the Zulus numbered some few thousands only, being subject to

the paramount chief Dingiswayo, who ruled over the niTetwa tribe,
which inhabited the country to the north-east of the Tugela.
Dingiswayo is represented as having been very much in advance of
other chiefs in those parts in enlightenment and intelligence. He
opened up a trade with the Portuguese, bartering ivory and oxen
for beads and brass. He was also very warlike, and introduced a
strict military organization among his people, by means of which ho
obtained the ascendency over neighbouring tribes, including that
of the Zulus. Upon the death of Senzangakona at the beginning
of the 19th century he was succeeded by a son named Tshaka, who
had served as an officer in the army of Dingiswayo, whose favour
he won through his force of character and talents. Dingiswayo
having been killed in battle, the mTetwa tribe sought the protec
tion of Tshaka, who lost no time in further developing the new
military organization, and very soon became master of nearly the
whole of south-eastern Africa from the Lirnpcqio to Cape Colony,
including the settlement of Natal, Basutoland, a large part of the

Orange Free State, and the Transvaal Republic. The terror of the
Zulu arms was, moreover, carried far into the interior through the
revolt of a Zulu chief, Mzilikazi (Moselekatse), who conquered a vast

territory towards the north-west.

Tshaka s strict discipline and mode of attack, in which the long
missile weapon of the other tribes was replaced by a short stabbing
assegai, was such that nothing in the mode of warfare of those

opposed to him could withstand him. He overran the district

of Natal with his armies in 1820
;
but crowds of the northern

tribes driven before his onslaught passed through the country
about 1812.

In 1825 an English naval officer, Lieutenant Farewell, visited

Tshaka with the object of obtaining leave to establish a settlement
in what is now the district of Natal.&quot; He found the king at Umgun-
gindhlovu, &quot;surrounded by a large number of chiefs, and about
8000 or 9000 armed men, observing a state and ceremony in our
introduction that we little expected.&quot; The king showed his visiter

much friendliness, making him a grant of land in that neighbour
hood. Lieutenant Farewell took formal possession of the territory
he had received, which he described as nearly depopulated and not

containing more than 300 or 400 inhabitants, on 27th August 1825.
The Zulu monarch, being anxious to open a political connexion with
the Cape and English Governments, entrusted in 1828 one of his

principal chiefs, Sotobi, and a companion to the care of Lieutenant

King, to be conducted on an embassage to Cape Town, Sotobi being
commissioned to proceed to the king of England. From causes
which are not now certainly known these people were not allowed
to proceed beyond Port Elizabeth, and were soon sent back to Zulu-
land. On 23d September 1828 Tshaka was murdered by his

brother, Mhlangana, and a few days afterwards Mhlangana was
killed by another brother, Dingane. Tshaka s reign had involved
an immense sacrifice of human life, but he had set before himself
the aim of establishing a great kingdom, and, having succeeded in

that, his home rule had been relieved by acts of generosity and

statesmanship.
What is recorded of Dingane s reign shows him in the light of

a bloodthirsty and cruel monster without a redeeming feature. The

attempts made by the emigrant Dutch Boers under Piet Retief to

establish friendly relations with him, and obtain a cession of the

district of Natal, ended in the massacre of the whole party of

seventy of their leading men at the king s kraal (February 1838),
and of all members of their families left behind in Natal who could
not be collected into fortified camps. Two unsuccessful attempts
were made to avenge the deaths of the emigrant Boers. A Dutch
command under Pieter Uys invaded the Zulu country, but was

compelled to retreat, leaving their leader behind them, while a
considerable force, composed of English settlers, Boers, and natives,
entered Zululand at the mouth of the Tugela, and was completely
annihilated, after inflicting very great loss on the Zulus. A de
tachment of the Zulu army on this occasion entered Natal and

compelled the settlers at the port to take refuge on board a ship.
After a further attack by Dingane the emigrant Boers and settlers

again invaded Zululand in December 1838, and after a severe
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engagement defeated the Zulu army with great slaughter on the
banks of the Blood river, which owes its name to the results of the

victory. In 1840 the Boers agreed to support Dingane s brother
mPande in rebellion against him. The movement was completely
successful, several of Dingane s regiments going over to mPande.

Dingane passed into Swaziland in advance of his retreating forces,
and was there murdered, while mPande was crowned king of Zulu-
land by the Boers, who received in exchange for their services the
much-coveted district of Natal. During the next sixteen years of

mPande s reign nothing occurred to disturb the peaceful relations

between the Zulus and the Natal Government. In 1856 a civil war
broke out between two of mPande s sons, Cetshwayo and Umbulazi,
who were rival claimants for the succession. A bloody battle was

fought between them on the banks of the Tugela in December 1856,
in which Umbulazi and many of his followers were slain. The
Zulu country continued, however, excited and disturbed, until the
Government of Natal in 1861 obtained the formal nomination of a
successor to mPande

;
and Cetshwayo was appointed. mPande died

in October 1872, but practically the government of Zululand had
been in Cetshwayo s hands since the victory of 1856, owing both to

political circumstances and the failing health of his father. In
1873 the Zulu nation appealed to the Natal Government to pre
side over the installation of Cetshwayo as king ;

and this request
was acceded to. The rule of mPande was in earlier years a severe

one, the executions ordered by him being so numerous in 1859 as

to evoke remonstrances from Cetshwayo, who warned the king that
he would drive all the people over into Natal. In 1856 and for

some years afterwards a considerable exodus of refugees did take

place into the colony, but by 1871 the tide appeared to be turn

ing the other way. In 1854 the native population in Natal was
reckoned at from 100,000 to 120,000. By 1873, owing largely to

the influx of refugees from Zululand, it had risen to 282,783 ; but
five years later it had not increased to more than 290,035, some
hundreds of heads of families having returned to Zululand.
The encroachments of the Transvaal Boers upon the borders of

Zululand having for many years exposed the British Government
to urgent appeals on the part of the Zulus for its intervention, a
second attempt was made by the Government of Natal, and this

time with success, to induce the Boers to submit the boundary
disputes between them and their neighbours to arbitration. A
commission was appointed, composed of three British officers, who
in June 1878 pronounced a decision substantially in favour of the
Zulus. But the high commissioner, Sir Bartle Frere, had deter
mined upon measures for re-modelling the Zulu nation with a view
to the confederation of the South African colonies and states. The
invasion of Zululand took place in January 1879, and the war was
ended by the capture of the king at the end of August. Cetshwayo
having been conveyed to Cape Town, the Zulu country was portioned
out among eleven Zulu chiefs, a white adventurer, and a Basuto
chief who had done good service in the war. This arrangement
was productive of much bloodshed and disturbance, and in 1882
the British Government determined to restore Cetshwayo again to

power. In the meantime, however, the deepest blood feuds had
been engendered between the chiefs Zibelm and Hamu on the one
side and the neighbouring tribes who supported the ex-king and
his family on the other. These people suffered severely at the
hands of the two chiefs, who were assisted by a band of white free

booters. Zibebu, having created a formidable force of well-armed
and trained warriors, was left in independence on the borders of

Cetshwayo s territory, while the hitter was restrained by the con
ditions of his restoration from any military enterprise or defensive
measures. A collision very soon took place ;

but in the conflicts
that followed Zibebu s forces were victorious, and on 22d July 1883,
led by a troop of mounted whites, he made a sudden descent upon
Cetshwayo s kraal at Ulundi, which he destroyed, massacring such
of the inmates of both sexes as could not save themselves by flight.
The king escaped, though wounded, into the Reserve, which had
been placed under British rule

;
there he died in 1884. He left a

son, Dinuzulu, who sought the assistance of some of the Transvaal
Boers against Zibebu, whom he defeated and drove into the Reserve.
These Boers, not a large number, claimed as a stipulated reward for
their services the cession of the greater part, and the more valuable

part, of central Zululand. The Government of Natal has recently
attempted to mediate on behalf of the Zulus and has accepted on
their behalf, in spite of their protests, a line which roughly divides
central Zululand into two equal portions. Of these the north
western has been created into the independent Boer state already
mentioned. The rest of central Zululand is administered, with
the Reserve, as a British protectorate.

See John Chase, A Reprint ofAuthentic Documents relating to Nata.1 fGraliams-
town, 18-13); Saxe Bannister, Jhimane Policy (London, 1830), and authorities
collected in Appendix ; Delegor&amp;lt;, ue, Voyage ile VAfrique Australe (Paris, 1847) ;

Allen Francis Gardiner, Narrative of a Journey to the Zoolu Country (London,
1836); Leslie, Among the Zulus (Edinburgh, 1875); Bishop Colenso. Extracts
from tin: Hlue ttools or Digest upon Zulu Affairs (in the British Museum);
Cetshwayo s Dutchman (London, 1880) ; Frances Colenso, The Ruin o) Zululand
(London, 1S84) ; R. N. Cust, Sketch of the Modern Languages of Africa (London,
1S83). See also authorities cited under NATAL. (F. E. C.-A. II. K )

ZURBARAN, FRANCISCO (1598-1662), a distinguished
Spanish painter, was born at Fuente de Cantos in

Estremadura on 7th November 1598. His father was
named Luis Zurbaran, a country labourer, his mother Isabel

Marquet. The lot apparently marked out for Francisco
was that of tilling the ground, like his father; but his

natural faculty had decided otherwise. In mere childhood
he set about imitating objects with charcoal

;
and his

father was quick-witted and long-headed enough to take
him off, still extremely young, to the school of Juan de
Roelas in Seville. Francisco soon became the best pupil
in the studio of Roelas, surpassing the master himself

;
and

before leaving him he had achieved a solid reputation, full

though Seville then was of able painters. He may prob
ably have had here the opportunity of copying some of

the paintings of Michelangelo da Caravaggio; at any rate he

gained the name of &quot;the Spanish Caravaggio,&quot; owing to

the very forcible realistic style in which he excelled.

He constantly painted direct from nature, following but

occasionally improving on his model
;
and he made great use

of the lay-figure in the study of draperies, in which he was

peculiarly proficient. He had a special gift for white

draperies; and, as a natural consequence, Carthusian monks
are abundant in his paintings. To these rigidly faithful

methods of work Zurbaran is said to have adhered through
out his career, which was always eminent and prosperous,

wholly confined to his native Spain, and varied by few
incidents beyond those of his daily laborious and continu

ally productive diligence. His subjects were mostly of a
severe and ascetic kind, religious vigils, the flesh chastised

into subjection to the spirit, the compositions seldom

thronged, and often reduced to a single figure. The style
is more reserved and chastened than Caravaggio s, the tone
of colour often bluish to a morbid excess. Exceptional
effects are attained by the precise finish of foregrounds,

largely massed out in light and shade. Zurbaran married
in Seville Leonor de Jordera, by whom he had several

children. Towards 1630 he was appointed painter to

Philip IV.
;
and there is a story that on one occasion the

sovereign laid his hand on the artist s shoulder, saying,
&quot; Painter to the king, king of

painters.&quot;
It was only late

in life that Zurbaran made a prolonged stay in Madrid,
Seville being the chief scene of his operations. He died
in 1662 in Madrid.

In 1627 he painted the great altarpiece of St Thomas Aquinas,
now in the Seville museum

;
it was executed for the church of the

college of that saint in the same city. This is Zurbaran s largest
composition, containing figures of Christ and the Madonna, various

saints, Charles V. with knights, and Archbishop Deza (founder of
the college) with monks and servitors, all the principal personages
being beyond the size of life

; this work is full of fine portrait-like
heads, and it ranks, both in importance and in elevated style, as
the painter s masterpiece. It had been preceded by the numerous
pictures of the screen of St Peter Nolasco in the cathedral. In the
church of Guadalupe he painted various large pictures, eight of

which relate to the history of St Jerome, and in the church of St

Paul, Seville, a famous figure of the Crucified Saviour, in grisaille,

presenting an illusive effect of marble. In 1633 he finished the

paintings of the high altar of the Carthusians in Jerez. In the

palace of Buenretiro, Madrid, are four large canvases representing
the Labours of Hercules, an unusual instance of non-Christian

subjects from the hand of Zurbaran. A very fine specimen is in

the London National Gallery, a whole-length life-sized figure of a

kneeling Franciscan holding a skull (figured m vol. xxi. p. 440,

fig. 36).
The principal scholars of this master, whose style has as much

affinity to that of Ribera as to Caravaggio s, were Bernabe de

Ayala and the brothers Polanco.

ZURICH (Germ. Zurich),
1 a canton in Switzerland,

ranking as the first in dignity. It is of very irregular

shape, consisting simply of the conquests made by the city.

It extends from the Lake of Zurich to the Rhine, taking in

1 The name is derived from the Celtic diir (water). The true and
accurate Latinized form is Turicum, but the false form Tignrnm was

given currency to by Glareauus and held its ground from 1512 to 1748.
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the district of Eglisau on the right bank of that river. On
the east it is, roughly speaking, limited by the ranges of

low hills which separate it from the valley of the Thur,
and on the west by those (e.g., the Albis) which divide it

from the valleys of the Reuss and the Aar. Its total area

is 655 9 square miles, of which 610 6 are classified as

fertile (woods covering 186 and vines 21 5). Of 45 2

square miles of non-fertile land 26 2 are covered by the

lake. The highest point in the canton is the Schnebelhorn

(4250 feet) in the south-east corner. The population in

1880 was 317,576 (an increase of 32,790 since 1870), and
in 1887 was estimated to be 339,163. In 1880 there

were 313,762 German -speaking and 283,134 Protestant

inhabitants. The number of Roman Catholics nearly
doubled from 1870 to 1880 (17,942 and 30,298). Be
sides ZURICH (see below), the capital, the only other town
of any size in the canton is WINTERTHUR (q.v). The land

is very highly cultivated and is held by no less than

36,000 proprietors. The canton is well supplied with

railways, the first line of any length in Switzerland being
that from Zurich to Baden in Aargau (opened 1847). The
line from Zurich to the summit of the Uetliberg (2861

feet) was made in 1875. For the history of the canton,
see under the town, below.

ZURICH, chief city of the above canton, and until

1848 practically the capital of the Swiss Confederation, is

beautifully situated, at a height of 1506 feet, on the banks
of the Limmat where it issues from the Lake of Zurich,
and on the river Sihl, which joins the Limmat just above
the north end of the lake. That part which lies on the

right bank of the Limmat is known as the Large Town,
that on the left as the Little Town. The central portion
the

&quot;city&quot;
is governed by an executive of seven members

and a town council of sixty, both elected by the citizens,

and in 1887 had 27,638 inhabitants. The nine outlying

townships or &quot;

gemeinden
&quot; have each a separate organiza

tion, distinct from that of the city, and in 1887 had

60,836 inhabitants, of whom 18,527 were in Aussersihl

and 10,883 in Riesbach. The total population of the

town and its suburbs was thus 88,474 in 1887. These
are nearly all Protestants and German -speaking. The
number of Roman Catholics has doubled in the last ten

years ; they are mainly resident in Aussersihl, the work
men s quarter, where also many Italian-speaking persons
dwell. There are in Zurich about 7000 Old Catholics.

Of the old buildings the finest and most important is the Gross
Minister (or Propstei) OH the right bank of the Limmat. This was
originally the church of the king s tenants, and in one of the chapels
the bodies of Felix, Regula, and Exuperantius, the patron saints of
the city, were buried, the town treasury being formerly kept above
this chapel. The present building was erected at two periods
(1090-1150 and 1225-1300), the high altar having been dedicated
in 1278. The towers were first, raised above the roof at the end of
the 15th century and took their present form in 1779. The chapter
consisted of twenty-four secular canons

;
it was reorganized at the

Reformation (1526), and suppressed in 1832. On the site of the
canons houses stands a girls school (opened 1853), but the fine

Romanesque cloisters (12th and 13th centuries) still remain. There
is a curious figure of Charlemagne in a niche on one of the towers

;

to him is attributed the founding or reform of the chapter. On the
left bank of the Limmat stands the other great church of Zurich,
the Fran Minister (or Abtei), founded for nuns in 853 by Louis the
German. The high altar was dedicated in 1170 ; but the greater
part of the buildings are of the 13th and 14th centuries. It was
in this church that the relics of the three patron saints of the town
were preserved till the Reformation, and it was here that the burgo
master Waldmann was buried in 1489. There were only twelve
nuns of noble family, comparatively free from the severer monastic
vows

;
the convent was suppressed in 1524. Of the other old

churches may be mentioned St Peter s, the oldest parish church,
though the present buildings date from the 13th century only, and
formerly the meeting-place of the citizens

;
the Dominican church

(13th century), in the choir of which the cantoiial library of 80,000
volumes has been stored since 1873

;
the church of the Austin friars

(14th century), now used by tho Old Catholics
;
and the Wasser-

kirche. The last-named church is on the site of an old pagan holy

place, where the patron saints of the city were martyred ; since
1631 it has housed the city library, the largest in Switzerland, which
contains 120,000 printed volumes and 4000 MSS. (among these be

ing letters of Zwingli, Bullinger, and Lady Jane Grey), as well as
a splendid collection of objects from the lake dwellings of Switzer
land. The building itself was erected 1479 to 1484, arid near it is

a statue of Zwingli, erected in 1885. The existing council house
dates from 1698, and the guild houses were mostly rebuilt in the
18th century. Among the modern buildings the polytechnic school,
the cantonal school, the reading rooms (museum), the hospital, and
the railway station are the most conspicuous. There are some fine

old fountains (the oldest dating back to 1568). The quays along
the river and the lake are extensive and afford fine views

;
and there

are several good bridges, Roman traces being still seen in the case
of the Niederbriicke. The mound of the Lindenhof was formerly
crowned by the king s house, which disappeared in the 13th cen

tury, and the hillock was planted with limes as early as 1422.
Zurich possesses a large number of charitable institutions.

The inhabitants are very industrious and of social habits among
themselves, the town being noted for its clubs and societies. It is

the intellectual capital of German-speaking Switzerland, and has
been called &quot;Athens on the Limmat.&quot; Cotton-spinning and the
manufacture of machinery are two of the leading industries, but by
far the most important of all is the silk trade. This flourished in

Zurich in the 12th and 13th centuries, but disappeared about 1420
;

it was revived by the Protestant exiles from Locarno (1555) and by
the Huguenot refugees from France (1682 and 1685). The value
of the silk annually exported (mainly to France, the United States,
and England) is estimated at 2,916,000 to 3,333,000. The trade

employs about 20,000 hand looms and 4500 steam-power looms
;

but the number of the former is diminishing, while that of the
latter is increasing. Poor wine is also made. Zurich is the bank

ing centre of Switzerland. There are a large number of educational

establishments, public and private. Besides the excellent primary
and secondary schools, there are the cantonal school, including a

gymnasium and a technical side (opened 1842), and a high school
for girls (opened 1875). The cantonal university and the Federal

polytechnic school are housed in the same building, but have no
other connexion. The university was founded in 1832-33 (no doubt
as a successor to the ancient chapter school at the Gross Minister,
said to date back to Charlemagne s time hence its name the Caro-
linum reorganized at the Refonnation, and suppressed in 1832) ;

in 1886 it had 51 professors and 481 matriculated students, besides

65 persons attending special courses of lectures. The polytechnic
school, founded in 1854, includes six main sections (industrial

chemistry, mechanics, engineering, training of scientific and mathe
matical teachers, architecture, forestry and agriculture), and a

general philosophical, mathematical, and literary department.
The numbers of students in the first three sections were, in 1885,

122, 97, and 90 in all the six 412, of whom 192 were foreigners ;

there were about fifty-four professors. The polytechnic school has

good collections of botanical specimens and of engravings. Near it

is the observatory (1542 feet). There are also in Zurich many
institutions for special branches of education e.g., veterinary
surgery, music, industrial art, silk-weaving, &c.

History. The earliest inhabitants of the future site of Zurich
were the lake dwellers. The Celtic Helvetians had a settlement
on the Lindenhof when they were succeeded by the Romans, who
established a customs station here for goods going to and coming
from Italy ; during their rule Christianity was introduced early in

the 3d century by Felix and Regula, with whom Exuperantius
was afterwards associated. The district was later occupied by the

Alemanni, who were conquered by the Franks. It is not till the

9th century that we find the beginnings of the Teutonic town of

Zurich, which arose from the union of four elements: (1) the

royal house and castle on the Lindenhof, with the king s tenants

around, (2) the Gross Minister, (3) the Frau Minister, (4) the com

munity of &quot;free men&quot; (of Alemannian origin) on the Zurichberg.
The Fraukish kings had special rights over their tenants, were the

protectors of the two churches, and had jurisdiction over the free

community. In 870 the sovereign placed his powers over all four

in the hands of a single official (the Reichsvogt), and the union was
still further strengthened by the wall built round the four settle

ments in the 10th century as a safeguard against Saracen marauders
and feudal barons. The Reichsvogtei passed to the counts of Lenz-

burg (1063-1172), and then to the dukes of Zaringen (extinct 1218).
Meanwhile the abbess of the Frau Miinster had been acquiring ex
tensive rights and privileges over all the inhabitants, though she

never obtained the criminal jurisdiction. The town flourished

greatly in the 12th and 13th centuries, the silk trade being intro

duced from Italy. In 1218 the Reichsvogtei passed back into the

hands of the king, who appointed one of the burghers as his deputy,
the town thus becoming a free imperial city under the nominal
rule of a distant sovereign. The abbess in 1234 became a princess
of the empire, but power rapidly passed from her to the council,

which she had originally named to look after police, &c.
,
but which

(c. 124C) came to be elected by the burghers, though the abbess
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was still &quot;the lady of Zurich.&quot; This council was made up of the

representatives of certain knightly and rich mercantile families (the

&quot;patricians&quot;),
who excluded the craftsmen from all share in the

government, though it was to these last that the town was largely
indebted for its rising wealth and importance.

In October 1291 the town made an alliance with Uri and Schwyz,
and in 1292 failed in a desperate attempt to seize the Hapsburg
town of Winterthur. After that Zurich began to display strong
Austrian Leanings, which characterize much of its later history.
In 1315 the men of Zurich fought against the Swiss Confederates at

Morgarten. The year 1336 marks the admission of the craftsmen

to a share in the town government, which was brought about by
Rudolph Brim, a patrician. Under the new constitution (the main
features of which lasted till 1798) the council was made up of

thirteen members from the &quot;constafel
&quot;

(including the old patricians
and the wealthiest burghers) and the thirteen masters of the craft

guilds, each of the twenty-six holding office for six months. The
ollice of burgomaster was created and given to Brun for life. Out
of this change arose a quarrel with one of the branches of the

Hapsburg family, in consequence of which Brun was induced to

throw in the lot of Zurich with the Swiss Confederation (1st May
1351). The double position of Zurich as a free imperial city and as

a member of the Everlasting League was soon found to be embar

rassing to both parties (see SWITZERLAND, vol. xxii. p. 784 sq. ).

Meanwhile the town had been extending its rule far beyond its

walls, a process which began in the 13th century, went on apace in

the 14th, and attained its height in the 15th century (1268-1467).
This thirst for territorial aggrandizement brought about the first

civil war in the Confederation (the &quot;Old Zurich War,&quot; 1436-50),
in which, at the fight of St Jacob on the Sihl (1443), under the

walls of Zurich, the men of Zurich were completely beaten and their

burgomaster Stiissi slain. The purchase of the town of Winterthur
from the Hapsburgs (1467) marks the culmination of the territorial

power of the city. It was to the men of Zurich and their leader

Mans Waldmann that the victory of Morat (1476) was due in the

Burgundian War
;
and Zurich took a leading part in the Italian

campaign of 1512-15, the burgomaster Schmid naming the new
duke of Milan (1512). No doubt her trade connexions with Italy
led her to pursue a southern policy, traces of which are seen as early
as 1331 in an attack on the Val Leventina and in 1478, when Zurich
men were in the van at the fight of Giornico, won by a handful of

Confederates over 12,000 Milanese troops.
In 1400 the town received from the emperor the Reichsvogtei,

which carried with it complete immunity from the empire and the

right of criminal jurisdiction. As early as 1393 the chief power
had practically fallen into the hands of the council of 200 (really

212), composed of the former council and a number of other citizens

originally elected by it ; and in 1498 this change was formally recog
nized. This transfer of all power to the guilds had been one of the

aims of the burgomaster Hans Waldmann (1483-89), who wished
to make Zurich a great commercial centre. He also introduced

many financial and moral reforms, and subordinated the interests

of the country districts to those of the town. He practically ruled

the Confederation, and under him Zurich became the real capital
of the League. But such great changes excited opposition, and
he was overthrown and executed. His main ideas were embodied,
however, in the constitution of 1498, by which the patricians be
came the first of the guilds, and which remained in force till 1798 ;

some special rights were also given to the subjects in country dis

tricts. It was, however, the prominent part taken by Zurich in

adopting and propagating the principles of the Reformation which

finally secured for it the lead of the Confederation
;
for a detailed

ac-count of its policy and the events in which it shared during this

period, see SWITZERLAND (vol. xxii. p. 790 sq.) and ZWINGLI.
In the 17th and 18th centuries a distinct tendency becomes ob

servable in the city government to limit power to the actual holders.

Thus the country districts were consulted for the last time in 1620
and 1640

; and a similar breach of the charters of 1489 and 1531
occasioned disturbances in 1777. The council of 200 came to be
chosen by a small committee of the members of the guilds actually

sitting in the council, and early in the 18th century a determined
effort was made to crush by means of heavy duties the nourishing
.silk trade in Winterthur. In 1655 an attempt was made by Bern
and Zurich to set up a central administration in the Confederation,
which failed through the jealousy of the other cantons. The first

symptoms of active discontent appeared later among the dwellers

by the lake, who founded in 1794 a club at Stafa and claimed the
restoration of the liberties of 1489 and 1531, a movement which
was put down by force of arms in 1795. The old system of govern
ment perished in Zurich, as elsewhere in Switzerland, in 1798, and
under the Helvetic constitution the country districts obtained

political liberty. But under the cantonal constitution of 1815 the
town had 130 representatives in the great council, while the country
districts had only 88. A great meeting at Uster on 22d November
1830 demanded that two-thirds of the members in the great council
should be chosen by the country districts

;
and in 1831 a new con

stitution was drawn up on these lines, though it was not till 1837-38

that the town finally lost the last relics of the privileges which it

had so long enjoyed as compared with the country districts. In
1833 Zurich tried hard to secure a revision of the Federal constitu
tion and a strong central Government. The town was the Federal

capital for 1839-40, and consequently the victory of the Conserva
tive party there caused a great stir throughout Switzerland. But,
when in 1845 the Radicals regained power at Zurich, which was

again the Federal capital for 1845-46, that city took the lead in

opposing the Sonderbund cantons. In 1869 the cantonal constitu
tion was again thoroughly revised in a very democratic sense

; and,
with the exception of a few changes made later, it is the existing
constitution. There is an executive of seven members and a legis
lature of 211 (one member to every 1500 inhabitants), each holding
office for three years and elected at the same time directly by the
vote of the people. The referendum exists in both forms, com
pulsory and optional : all laws and all money grants of a total sum
over 250,000 francs or an annual sum of 20,000 must be submitted
to a popular vote, the people meeting for that purpose at least

twice in each year, while the executive may submit to a popular
vote any other matter, though it fall within its powers as defined

by law. One-third of the members of the legislature or 5000 legally

qualified voters can force the Government to submit to the people
any matter whatsoever (initiative). The constitution provides for

the imposition of a graduated and progressive income tax. In 1885
the penalty of death was abolished in the canton. Zurich has
sheltered many political refugees of late years, especially Poles and
Russians

;
but its hospitality has been abused by the Socialists,

who have given considerable trouble. The Swiss National Agricul
tural and Industrial Exhibition was held at Zurich in 1883.

For the present state of the town, see Europaische Wanderbilder (Xos. 12C-

12&amp;lt;&amp;gt;), Zurich, 1887. For the local and architectural history the principal work
is S. Vogelin, Das alte Zurich (2d ed., 1878), and for general history, J. C.

Bluntschli, Stoats- und Rechts-GeschicMe der Stadt und Landschaft Ziirich (2d ed.,

1856); G. v. Wyss, Geschichte der AUei Ziirich, 1851-58 (in vol. viii. of Mittheil.

d. antiquar. Gesellsch. inZ.); Id., Die Reichsvogtei Ziirich, 1870 (in vol. xvii. of
Zeitschr. f. Schweiz. Recht). Many of the recent works on Swiss history, e.g.,
those of Diindliker, Oechsli, Orelli, Strickler, are by Zurich men and pay special
attention to Zurich matters. (W. A. B. C.)

ZUTPHEN, a fortified town of Holland, in the province
of Guelderland, 20 miles by rail south from Deventer, stands

on the right bank of the Yssel, at its junction with the

Berkel. Its most important public building is the church
of St Walburga, dating from the 12th century, which
contains several interesting monuments of the counts of

Zutphen, and good examples of old metal-work and sculp
ture. The place has an active trade, especially in grain
and in the timber floated down from the Black Forest by
the Rhine and the Yssel

;
the industries include tanning,

weaving, and oil and paper manufactures. The population
in 1887 was 16,357. Some 2| miles to the north of the

town is the agricultural colony of Nederlandsch-Mettray,
founded by a private benefactor for the education of poor
and friendless boys in 1851, and since that date largely
extended.

Zutphen at one time belonged to the Hanseatic League and had an
extensive foreign trade. It has been more than once besieged, and
it was before Zutphen that Sir Philip Sidney received his mortal
wound (22d September 1586).

ZWEIBRUCKEN. See DEUX FONTS.

ZWICKAU, one of the busiest towns in the industrial

district of the kingdom of Saxony to which it gives its

name, is situated in a pleasant valley on the left bank of

the Zwickauer Mulde, 41 miles south of Leipsic. The
river is here crossed by four bridges, two of which are of

iron. The town contains six churches, including the fine

Late Gothic church of St Mary (1453-1536, restored 1884),
with a tower 278 feet high, and the Gothic church of St

Catherine (14th to 15th century), of which Thomas Miinzer

was pastor in 1520-22. Among the secular buildings are

the town-house of 1581, the Gothic &quot; Gewandhaus &quot;

(now
a theatre) of 1522-24, the Government buildings of 1838,
the law-courts, the hospital, and the barracks. The rail

way station, which with its dependencies covers 81 acres,

is said to be one of the largest in Germany. The chateau

of Osterstein (1581-91) is now a penitentiary. The manu
factures of Zwickau are both extensive and varied : they
include machinery, chemicals, porcelain, paper, glass, dye-

stuffs, tinware, stockings, and curtains. There are also

steam saw-mills, brickfields, iron-foundries, and breweries.
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Though no longer so important as when it lay on the chief

trade route from Saxony to Bohemia and the Danube,
Zwickau still carries on considerable commerce in grain,

linen, and coal. The mainstay of the industrial prosperity

of the town is the adjacent coalfield, which in 1885 em

ployed 10,000 hands and yielded coal to the value of

854,900. The mines are mentioned as early as 1348;
but they have been actively worked only for the last 65

years, during which time the population of the town has

increased more than sixfold. In 1885 the population was

39,245; in 1834 it was 6701.

Zwickau is of Slavonic origin, and is mentioned in 1118 as a

trading place. From 1290 till 1348 it was a free imperial city,

but about the latter date it was forced to accept the protection of

the margrave of Meissen. The Anabaptist movement of 1525 be

gan at Zwickau under the inspiration of the &quot;Zwickau prophets.&quot;

Robert Schumann (1810-1856), the musical composer, was born here.

The name is sometimes fancifully derived from the Latin cygnca,
from a tradition that placed a. &quot;swan lake&quot; here which had the

property of renewing the youth of those who bathed in it.

ZWIXGLI, HULDKEICH (1484-1531), Swiss Reformer,
was born on 1st January 1484 at Wildhaus, at the head

of the Toggenburg valley, in the canton of St Gall, Switzer

land. His father was a well-to-do peasant proprietor,

amman of the township ;
his mother was Margaret Meili,

whose brother was abbot of the cloister of Fischingen in

Thurgau. The people of Wildhaus were in Zwingli s time

a self-ruled village community. They had also bought
from the abbots of St Gall the privilege of electing their

own pastor ;
and the first parish priest chosen by the votes

of the parishioners was Bartholomew Zwingli, the uncle

of the Reformer, who latterly became dean of Wesen.

Zwingli thus came of a free peasant stock, and he carried

the marks of his origin all his life. When eight years old

he was sent to school at Wesen, where he lived with his

uncle, the dean. Two years later he was sent to Basel
;

and after a three years sojourn there he became a pupil
in the high school of Bern, where his master was Heinrich

Wolflin, an accomplished classical scholar, from whom

Zwingli acquired that love of classical literature which

never left him. From Bern he went to Vienna (in 1500),
and after two years study there he returned to Basel. At
Basel the celebrated Thomas Wyttenbach was his master

and friend, and taught him those Evangelical truths which

he afterwards so signally defended.

It is impossible to avoid contrasting the joyous youth
of Zwingli with the sad childhood of Luther. Zwingli
was full of love of family, of township, of country, and of

Christ. He had none of those dark religious experiences
which drove Luther to the convent, and which made him
miserable there. He had never to struggle alone in despair
of soul, one step at a time, towards the gospel of God s

free grace. Wyttenbach was very unlike those nominalist

divines from whom Luther learnt mediaeval theology. He
foresaw many things which a later generation discovered.

Zwingli has assured us that Wyttenbach taught him that

the death of Christ, and not priests, masses, and pilgrim

ages, was a sufficient ransom for the sins of the world
;

that he pointed out the errors of the schoolmen and of

Romish theology ;
and that he asserted that Holy Scrip

ture, and not ecclesiastical tradition, was the sole rule of

faith. It cost Zwingli nothing to break with the mediaeval

church. He had been taught independence from child

hood, and shown how to think for himself while a student
at Basel.

When twenty-two years of age Zwingli was ordained by
the bishop of Constance. He preached his first sermon at

Ilapperswyl, and said his first mass among his own people
at Wildhaus. He was appointed (1506) to the parish of

Glarus, where he had leisure for study and began to read

extensively and carefully in preparation for future work.

At Glarus too he gathered the boys of the district about

him (^Egidius Tschudi, the historian of Switzerland, among
them) to teach them the classics

;
and he set himself by a

study of the masterpieces of ancient and mediaeval rhetoric

to learn the art of oratory. He tells us that at this time

he foresaw that a man who is called to be a preacher must
know many things, two things above all others God, and
how to speak. Meanwhile he tested every doctrine in

theology by the Word of God and took his stand firmly

upon what it taught him.

The Swiss troops of Zwingli s day were supposed to be
the best in Europe, and neighbouring states were glad to

have their assistance in Avar. The Swiss were accustomed

to hire out. their soldiers for large sums of money to those

states who paid best. It was their custom also to send

the parish priest of the district from which the troops
came as chaplain to the regiment. Zwingli went twice,

once in 1512 and again in 1515, with the men of Glarus.

He saw the demoralizing tendency of such mercenary war

fare and ever afterwards denounced the immoral traffic.

In 1521 he persuaded the authorities of the canton of

Zurich to renounce it altogether.
In 1516 Zwingli was transferred to Einsiedeln. It was

then, and is still, resorted to by thousands of pilgrims

yearly, who come to visit the famous image of the Virgin
and Child which has been preserved there for at least a

thousand years. Zwingli denounced the superstition of

pilgrimages. His sermons made a great sensation and
attracted attention in Rome. The papal curia had no wish

to quarrel with the Swiss, who furnished them with troops,
and sought to silence the Reformer by offers of promotion,
which he refused. Soon afterwards he was elected, after

some opposition, to be preacher in the cathedral at Zurich,

and accepted the office (1518), having first obtained a

pledge that his liberty to preach the truth should not be

interfered with. He began the fight almost on his arrival.

Bernhardin Samson, a pardon-seller like Tetzel, had been

selling indulgences in the Forest Cantons and proposed to

come to Zurich. Zwingli prevailed on the council to send

the friar out of the country. In the beginning of 1519

he began a series of discourses on the New Testament

Scriptures, on St Matthew s Gospel, on the Acts of the

Apostles, and on the Pauline Epistles. The sermons,

preached
&quot;

in simple Swiss language,&quot; had a great effect.

The Reformation in Zurich was begun. The council of

the canton was on Zwingli s side and protected their

preacher. He began to preach against fasting and other

Roman practices ;
some of his followers put his precepts

in practice and ate flesh in Lent. The bishop of Constance

accused them before the council of Zurich. Zwingli was
heard in their defence, and the accusation was abandoned.

The victory on the subject of fasting was followed by an

attack on the doctrine of the celibacy of the clergy. Pope
Adrian VI. interfered, and asked the Zurichers to abandon

Zwingli. The Reformer persuaded the council to allow a

public disputation, which was held in 1523. Zwingli pro
duced sixty-seven theses,

1
containing a summary of his

doctrinal views, and argued in their favour with such

power that the council upheld the Reformer and separated
the canton from the bishopric of Constance. The Refor

mation, thus legally established, went forward rapidly.

The Latin language was discontinued in the service
;
the

incomes of chapters, convents, and monasteries were applied
for education

;
the celibacy of the clergy was abolished ;

monks and nuns were freed from their vows
;
mass and

image worship were declared to be idolatrous
;
and the

Eucharist in both kinds Avas celebrated by a solemn com
munion of all the Reformed congregations on Maundy
Thursday 1525. _____

1
Cf. Schafi&quot;s Creeds of the Evangelical Protestant Churches, p. 197.
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The progress of the Reformation in Zurich attracted the

attention of all Switzerland, and the Confederation became

divided into two parties. The Reformers found numerous

supporters in the larger towns of Basel, Bern, and Schaff-

hausen, and in the country districts of Glarus, Appenzell,
and the Grisons. The five Forest Cantons Lucerne, Zug,

Schwyz, Uri, and Unterwalden remained solidly opposed
to all reforms. This anti-Reformation party was also strong
in the patrician oligarchies which drew papal pensions,
and enriched themselves by the nefarious blood traffic de

nounced by Zwingli. The Zurichers felt it necessary to form

a defensive league to prevent their Reformation from being
crushed by force. They were especially anxious to gain

Bern, and Zwingli challenged the Roman Catholics to a

public disputation in that city. No less than 350 ecclesi

astics came to Bern from the various cantons to hear the

pleadings, which began on 2d January 1528 and lasted

nineteen days. Zwingli and his companions undertook to

defend against all comers the following ten propositions :

(1) That the Holy Christian Church, of which Christ is the only
Head, is born of the Word of God, abides therein, and does not

listen to the voice of a stranger j (2) that this church imposes
no laws on the conscience of people without the sanction of the

Word of God, and that the laws of the church are binding only in

so far as they agree with the Word ; (3) that Christ alone is our

righteousness and our salvation, and that to trust to any other

merit or satisfaction is to deny Him ; (4) that it cannot be proved
from the Holy Scripture that the body and blood of Christ are

corporeally present in the bread and in the wine of the Lord s

Supper ; (5) that the mass, in which Christ is offered to God the

Father for the sins of the living and of the dead, is contrary to

Scripture and a gross affront to the sacrifice and death of the

Saviour
; (6) that we should not pray to dead mediators and inter

cessors, but to Jesus Christ alone ; (7) that there is no trace of

purgatory in Scripture ; (8) that to set up pictures and to adore

them is also contrary to Scripture, and that images and pictures

ought to be destroyed where there is danger of giving them adora

tion ; (9) that marriage is lawful to all, to the clergy as well as to

the laity ; (10) that shameful living is more disgraceful among
the clergy than among the laity.

These they defended to such purpose that the Bernese

joined heartily in the Reformation, and the enthusiasm of

the people was fired by two burning sermons preached by
Zwingli from the minster pulpit to overflowing audiences.

The two parties henceforward faced each other in Switzer

land. The country was in those days a confederacy of

republics, and yet was far from being a democracy. Most
of the cantons were ruled by aristocratic oligarchies who
had pensions from foreign Governments, and Zwingli s

appeal had always been from an oligarchy of pope, bishops,
and abbots to the congregation with the Bible in hand.

He founded his religious Reformation on the congregation,
and this of itself suggested that the state was nothing but

the people. It so happened that those cantons which
remained firmly attached to Roman Catholicism were the

least powerful, and yet from historical position and the

long custom of the Confederacy had the largest legal in

fluence in the country. The Forest Cantons had been the

earliest to free themselves. Isolated towns and districts

after successful revolt had claimed the protection of these

little republics, and the Forest Cantons governed by
means of prefects a large number of places beyond their

boundaries. This gave them votes in the diet or federal

council far beyond what they were entitled to by their

population and actual resources. These cantons felt that,

if the Reformation and the political ideas it suggested

spread, their supremacy would be overthrown and their

rule confined within their own territories. Nor had they
in their upland valleys seen the worst abuses of the medi
aeval church. They dreaded the Reformation. They per
secuted inquirers after truth, and imprisoned, beheaded,
and burnt the followers of Zwingli when they caught them
within their borders. Zwingli, alone among Protestant

leaders, saw that the religious and the political questions

could not be decided separately, but were for practical

statesmanship one and the same problem. His policy
was to reorganize the Swiss constitution on the principles
of representative democracy, to put an end to the unnatural

supremacy of the Forest Cantons by abolishing the prefects
and their jurisdiction, and by giving the larger cantons

the influence in the diet which was due to their resources

and population, and to do this at once, and if necessary

by war. His counsels were overruled. Bern was anxious

to treat the religious question separately, and to negotiate
for religious toleration, leaving the political future to take

care of itself. The course of history has fully justified

Zwingli. The views of the peace party triumphed, and a

religious truce was negotiated under the name of the first

peace of Cappel, with guarantees on paper that there was
to be toleration in religious matters. But no real securities

were given. The provisions of the treaty were never

carried out in the Roman Catholic cantons, where authori

ties were secretly preparing for war. Zwingli in vain pro
claimed the danger and urged offensive measures. The
Protestant cantons remained heedless to the danger. At

length the storm burst. The Forest Cantons advanced

(1531) secretly and rapidly on Zurich, with the intention

of overcoming the Protestant cantons one by one. The
Zurichers met their foes at Cappel, were outnumbered, and

were defeated. Zwingli, who had accompanied the troops
as field chaplain, and had stood among the fighting men to

encourage them, had received two wounds on the thigh
when a blow on the head knocked him senseless. After

the retreat of the Zurichers, when the victors examined

the field, Zwingli was found to be still living. He was
not recognized, and was asked if he wished a priest ;

when
he refused, a captain standing near gave him a death-

stroke on the neck. Next day his body was recognized.
&quot; Then there was a wonderful running to the spot the whole

morning, for every man wished to see Zwingli.&quot; He had
in death the same eager, courageous expression which his

hearers were accustomed to see on his face when he

preached. A great boulder, roughly squared, standing a

little way off the road, marks the place where Zwingli fell.

It is inscribed with the words,
&quot;

They may kill the body
but not the soul : so spoke on this spot Ulrich Zwingli,
who for truth and the freedom of the Christian Church
died a hero s death, Oct. 11, 1531.&quot;

Zwingli s theological views are expressed succinctly in the sixty-
seven theses published at Zurich in 1523, and at greater length in

the First Helvetic Confession, compiled in 1536 by a number of his

disciples.
1
They contain the elements of Reformed as distinguished

from Lutheran doctrine. As opposed to Luther, Zwingli insisted

more firmly on the supreme authority of Scripture, and broke

more thoroughly and radically with the mcditeval church. Luther
was content with changes in one or two fundamental doctrines

;

Zwingli aimed at a reformation of government and discipline as

well as of theology. Zwingli never faltered in his trust in the

people, and was earnest to show that no class of men ought to be

called spiritual simply because they were selected to perform certain

functions. He thoroughly believed also that it was the duty of

all in authority to rule in Christ s name and to obey His laws.

He was led from these ideas to think that there should be no

government in the church separate from the civil government
which ruled the commonwealth. All rules and regulations about

the public worship, doctrines, and discipline of the church were

made in Zwingli s time, and with his consent, by the council of

Zurich, which was the supreme civil authority in the state. This

was the ground of his quarrel with the Swiss Anabaptists, for the

main idea in the minds of these greatly maligned men was the

modern thought of a free church in a free state. Like all the

Reformers, he was strictly Augustinian in theology, but he dwelt

chiefly on the positive side of predestination the election to salva

tion and he insisted upon the salvation of infants and of the pious
heathen. His most distinctive doctrine is perhaps his theory of

the sacrament, which involved him and his followers in a long and,
on Luther s part, an acrimonious dispute with the German Protest

ants. His main idea was that the sacrament of the Lord s Supper

1
Schaff, Creeds of the Evangelical Protestant Churches, p. 211.

XXIV. 105
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was not the repetition of the sacrifice of Christ, but the faithful

remembrance that that sacrifice had been made once for all
;
and

his deeper idea of faith, which included in the act of faith a real

union and communion of the faithful soul with Christ, really pre
served what was also most valuable in the distinctively Lutheran

doctrine. His peculiar theological opinions were set aside in

Switzerland for the somewhat profounder views of Calvin. The

publication of the Zurich Consensus (Consensus Tigurimts) in 1549

marks the adherence of the Swiss to Calvinist theology.

Zwingli s most important writings are Von ErMesen und Fnjlieit

der Spysen (April 1522) ; De Canone Missaz Epichiresis (September

1523); Commcntarius de Veraet Falsa Religione (1525); Vom Touf,
vom jyiedcrtouf, und vom Klndcrtouf (1525) ;

Ein klare Unterrich-

tung vom Nachtmal Christi (1526) ;
De Providentia Dei (1530) ;

and

Christianas Fidei JSxpositio (1531).
For his theology, compare Seegvvart, Ulrich Zwingli, der Character seiner Theo-

logic, 1855 ; especially Hundeshagen, Beitrage zur Kirchenverfassungsgeschichte
11. Kirchenpolitik, 1864

; Usteri, Ulrich Zwingli, ein Martin Luther ebenbiirtiger
Zeuge des evangelischeti Glatibens, 1883 ; and A. Baur, Zwingli s Theologle, ihr
]Verden und ihr System, 1885.
For Zwiugli s life, compare Oswald Myconius, De Huldrichi Zwinglii Fortissimi

Herois ac The-ologi Doc.tissimi Vita et OUtu, 1532 ; Bullinger, Reformationsge-
schichte, 1838 ; Morikofer, UlricU Zwingli, 1867 ;

and Stiihelin, Huldreich Zwingli
und. sem Rejbrmationswerk, 1884. Stiihelin is also the author of the remarkably
good article on Zwingli in Herzog-Plitt s Real-Enoykl,, vol. xvii. (T. M. L.)

ZWOLLE, a fortified town of Holland, capital of the

province of Overyssel, 55 miles by rail to the north-east of

Utrecht, stands on the Zwarte Water, a right-hand tributary
of the Yssel, a little above its junction with that river.

On the side of the town next the railway station is the

Sassen-poort, an old Gothic gateway of brick
;
but the town

has few other historical monuments of interest. The large
Gothic church of St Michael in the market place, begun
in 1406, contains a fine organ and a richly carved pulpit.

The town has a considerable trade by water, and among
its more important industries are shipbuilding, cotton

manufacture, dyeing and bleaching, tanning, rope-making,
and salt-making. The population in 1887 was 25,005.

Zwolle was first fortified in 1223 by the bishop of Utrecht. It

afterwards became a free imperial city and a member of the
Hanseatic League, and first joined the United Provinces in 1580.
Three miles from the town on a gentle eminence stands the monas
tery of the Agnetenberg, where Thomas a Kernpis lived for the

greater part of his life. Terburg the painter was a native of Zwolle.

ZYMOTIC DISEASES (&M, ferment), a term in

medicine applied by some authorities to the class of acute
infectious maladies. As originally employed by Dr Farr
of the British registrar-general s department, the term in

cluded the diseases which were &quot;

epidemic, endemic, and

contagious,&quot; and owed their origin to the presence of some
morbific principle in the system acting in a manner ana

logous to, although not identical with, the process of

fermentation. A very large number of diseases were

accordingly included under this designation. The term,

however, has come to be restricted in medical nomen
clature to the chief fevers and contagious diseases (e.g.,

typhus and typhoid fevers, smallpox, scarlet fever, measles,

erysipelas, cholera, hooping-cough, diphtheria, &c.). Al

though the name is held by not a few authorities to be

objectionable on account of the theory it suggests, it is

still made use of in the registrar-general s classification of

diseases.
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